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To describe the sociodemographic and clinical profile of individuals with 
HIV-tuberculosis coinfection followed in services of the Brazilian Unified 
Health System (SUS), through the integration of data from the Qualiaids-Brazil 
Cohort and national health information systems.
METHODS: Nationwide observational study using data from the Qualiaids-BR Cohort, 
composed of people living with HIV/AIDS (PLWHA) who initiated antiretroviral 
therapy (ART) between 2015 and 2018 in SUS services participating in the 
Qualiaids 2016/2017 survey. Individuals with at least one episode of active 
tuberculosis after ART initiation were included.
RESULTS: A total of 7,747 individuals with HIV-tuberculosis coinfection were 
identified. The majority were men, young, mixed-race, with low educational 
levels, and residing in the Southeast region. Social vulnerabilities included 
alcohol, tobacco, or illicit drug use (> 20%). Half presented an initial viral 
load > 100,000 copies/mL and 60% had baseline CD4 counts < 200 cells/mm³. 
Regarding tuberculosis, 80.3% were new cases, 9.5% re-entries, and 5.7% 
relapses. Treatment duration was concentrated between 6 and 12 months, with a 
cure rate of 70.9% and abandonment in 10.4% of cases, of which 21.3% also 
discontinued ART.
CONCLUSION: Data integration enabled a comprehensive profile of HIV-tuberculosis 
coinfection, consistent with national findings and marked by social 
vulnerabilities that impact adherence and outcomes. The high proportion of 
treatment abandonment, also associated with ART discontinuation, highlights 
systemic weaknesses and the need for integrated care strategies for individuals 
with HIV-tuberculosis coinfection. The findings reinforce the importance of 
promoting comprehensive and continuous care to mitigate the impacts of 
coinfection.
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BACKGROUND: Tuberculosis (TB), a highly stigmatized disease, remains a major 
public health challenge globally, with stigma and mental health issues such as 
depression significantly impacting patient outcomes. TB-related stigma 
undermines patient engagement with testing and treatment, driven by factors at 
the individual, community, and health-system levels. In Pakistan, particularly 
in the Khyber Pakhtunkhwa region, the interplay between TB-related stigma and 
depression is underexplored. Understanding these relationships is critical to 
improving patient engagement, treatment adherence, and overall TB control 
efforts in this context.
AIMS AND OBJECTIVES: To investigate the frequency of depression among TB 
patients, assess the level of TB stigma, and examine the association between 
stigma and depression in Districts Peshawar and Haripur.
DESIGN & METHODS: A cross-sectional study was conducted, from June to December 
2023, in Khyber Pakhtunkhwa Province. Non-random convenience sampling was used 
to recruit 349 participants, of whom 311 were from Peshawar and 38 from Haripur. 
All participants were evaluated for tuberculosis stigma using the Van Rie TB 
Stigma Scale. Patients were initially screened for depression via Patient Health 
Questionnaire-2. A severity assessment was done on 159 depressed participants, 
using Patient Health Questionnaire-9.
RESULTS: Patient and community perspective stigma were reported as 64.8% and 
49.9% in the participants. The frequency of depression among all participants 
was 45.6%. To evaluate predictors of depression, logistic regression was applied 
at 5% significance level using STATA 18. In the multivariable analysis, 
community perspective stigma and residence showed a significant association with 
depression. However, residence lost its significance when the model was adjusted 
for patient perspective stigma. Notably, as both patient and community 
perspective stigma increased, the severity of depression also rose, underscoring 
the strong association between TB stigma and poor mental health outcomes.
CONCLUSIONS: Depression is highly prevalent among tuberculosis patients, and it 
has a strong relationship with both patient and community perspective stigma. 
The findings indicate that the higher levels of stigma are associated with 
greater depression severity while residence shows a context-specific association 
with mental health outcomes. Integrating stigma reduction and mental health 
interventions into TB care is essential to improve psychological wellbeing and 
treatment outcomes among affected individuals.
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OBJECTIVES: Aspergillosis is a fungal infection known to contribute to 
post-tuberculosis lung disease, but its prevalence and impact during 
tuberculosis (TB) treatment are not well understood. We aimed to estimate the 
prevalence of Aspergillus infection among newly diagnosed TB patients and its 
association with treatment response and outcomes.
METHODS: We conducted a prospective cohort study of pulmonary TB patients in 
Lima, Peru. We screened for Aspergillus infection by measuring anti-Aspergillus 
antibodies in serum at TB treatment initiation and after two months of 
treatment. We assessed patient disease status at baseline and two months with 
chest x-ray, the St. George's Respiratory Questionnaire (SGRQ) and 6-minute 
walking test. We used modified Poisson regression to identify risk factors for 
baseline Aspergillus seropositivity and study the association of Aspergillus 
seropositivity with clinical non-improvement at 2 months and with final 
treatment outcomes.
RESULTS: At baseline, 5.4% of 1,998 participants were seropositive for 
anti-Aspergillus antibodies. Older age and a history of prior TB were associated 
with baseline Aspergillus seropositivity. Cavitary lesions were not a 
significant risk factor for the presence of Aspergillus antibodies. The presence 
of baseline Aspergillus antibodies was found to be independently associated with 
non-improvement on chest-xray (adjusted RR= 1.76, 95% CI: 1.07, 2.89) and 
non-improvement in SGRQ score (adjusted RR= 1.44, 95% CI: 1.02, 2.03) after 2 
months.
CONCLUSIONS: Aspergillus seropositivity was associated with poorer clinical 
response during TB treatment, including among patients with no prior history of 
TB. These findings raise the possibility that aspergillosis may emerge during TB 
treatment itself and underscore the importance of careful end-of-treatment and 
post-treatment monitoring to improve longer-term outcomes.
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A waxy path: Lipid dynamics during tuberculosis.
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Infectious pathogens must adapt to the metabolic landscapes of their hosts, 
often exploiting host-derived nutrients while mitigating the stresses these 
resources impose. Among these challenges, host lipids are both a rich energy 
source and a potential liability, requiring tight regulation during infection. 
Mycobacterium tuberculosis, the causative agent of tuberculosis and the leading 
cause of death from a single infectious agent, exemplifies an extreme adaptation 
to lipid-rich environments. Recent studies have uncovered coordinated host and 
bacterial pathways that mediate fatty acid transfer, uptake, buffering, and 
detoxification to support intracellular survival while avoiding lipotoxicity. 
Concurrently, M. tuberculosis exports complex lipids that shape local immune 
responses and those in bystander cells. This minireview synthesizes recent 
advances in understanding the dynamic, bidirectional lipid interactions that 
define tuberculosis pathogenesis.
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Tuberculosis (TB) remains a major health threat, while the increasing occurrence 
of drug-resistant strains underscores the need for new antitubercular drugs. A 
promising strategy to combat TB is based on disrupting the mycobacterial redox 
homeostasis by inhibiting an NADPH-dependent oxidoreductase, mycothione 
reductase (Mtr). Using high-throughput screening, we recently identified potent 
and selective Mtr inhibitors. Here we report high-resolution X-ray structures of 
Mtr from Mycobacterium tuberculosis and Mycobacterium xenopi, including the M. 
tuberculosis enzyme complexed with a novel inhibitor, Respiri-1093. Our findings 
demonstrate that Respiri-1093 competes with the NADP(H) binding rather than 
mycothione binding. Analysis of the binding site explains the observed 
selectivity of the inhibitor towards the M. tuberculosis enzyme. These results 
provide a structural basis for rational drug design.
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Detecting tuberculosis on X-rays remains complex and challenging for clinicians. 
In Burkina Faso, the scarcity of radiologists and their heavy workload increase 
the risk of misinterpretation, particularly in areas with high demand. To 
address this constraint, we have designed a comprehensive solution based on 
artificial intelligence, ranging from data analysis to the training of advanced 
deep learning models, enabling the automatic identification of tuberculosis 
abnormalities from chest X-rays. In this article, we present our three-step 
approach for tuberculosis detection, directly inspired by the clinical reasoning 
of the radiologist. First, we classify the images into those that are normal and 
those that are not. Next, we segment the images to keep only the pulmonary area. 
Finally, in this area, we perform a detection of tuberculosis-related anomalies.
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BACKGROUND: Following Nepal's transition to a federal governance system under 
the 2015 Constitution and the COVID-19 pandemic, the Country Coordinating 
Mechanism (CCM) led a participatory process to identify national priorities for 
HIV, Tuberculosis (TB), and Malaria programs. The primary objective of this 
study was to analyze, in collaboration with community partners, the community 
and stakeholder engagement processes involved in priority setting.
METHODS: Between January and June 2020, a qualitative study was conducted, 
including a series of community group discussions across all seven provinces and 
72 municipalities. This qualitative documentation process involved over 2,000 
participants across 700 sessions across all three tiers of governance. These 
sessions included key and vulnerable people affected by TB and HIV, as well as 
at-risk populations for malaria. In addition, 100 key informant interviews were 
held with government officials, technical experts, and civil society leaders. 
The analysis used both deductive and inductive methods, with involvement and 
input from the community stakeholders.
RESULTS: The engagement process offered a space for broad and inclusive 
participation, with most stakeholders involved in priority setting representing 
key or vulnerable populations. Participants reported that recommendations, such 
as establishing HIV testing points for migrants at border areas, were later 
included in national strategic documents. Many of the system gaps identified 
during multi-stakeholder discussions, including drug stock outs, stigma in care, 
and human rights and gender related barriers were reflected in national planning 
processes, indicating perceived influence of the engagement process. 
Participants also described practical recommendations, including integration of 
multi-disease diagnostic initiatives (for Tuberculosis and HIV for instance, 
using single platforms such as GeneXpert) and strengthening community-level 
surveillance systems, which were considered during strategic discussions. These 
priorities were reflected in strategic plans and referenced by the partners 
(e.g. Global Fund, USAID/PEPFAR). The government further pledged 20% domestic 
co-financing for the programs, contributing to a sense of ownership within 
Nepal's federal system. Participants further reported that the process supported 
transparency, trust and a sense of ownership.
CONCLUSIONS: CSE helped ensure that national health priorities were grounded in 
community realities, broadly inclusive and strategically aligned with 
institutional frameworks. Engaging community members as active partners in data 
collection, interpretation, and validation reflected the participatory nature of 
the entire research process. This approach may offer insights for other low- and 
middle-income countries.
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BACKGROUND: Climate change may influence tuberculosis (TB) transmission through 
environmental and health system pathways. It is important to understand how the 
health system can adapt to reduce the impact of climate change on TB 
transmission.
METHODS: We conducted an ecological study using district-level data from the 
Indonesian Health Facility Research Survey, the National Health Insurance data 
sample registry, and monthly climate indicators (temperature, humidity, 
precipitation) for 2019. Mediation analysis was applied to assess the role of 
healthcare preparedness in mediating the relationship between climatic 
variability and TB incidence.
RESULTS: Healthcare preparedness fully mediated the association between humidity 
and TB incidence. The indirect effect through healthcare preparedness was 
statistically significant (α × β = 0.0021, 95% CI: 0.0008, 0.0035), while the 
direct effect was not (c1 = 0.0102, 95% CI: -0.0013, 0.0217). Approximately 
17.1% of the total effect of humidity on TB (c = 0.0123, 95% CI: 0.0009, 0.0237) 
mediated through healthcare preparedness. For temperature, the relationship with 
TB was partially mediated, with a small but significant negative indirect effect 
(α × β = -0.0002, 95% CI: -0.0003, -0.0001), indicating that adequate healthcare may offset about 14.3% of temperature-related TB risk, while a significant direct effect remained. No significant mediation was found for precipitation.
CONCLUSION: These findings highlight the importance of targeted investments to 
strengthen healthcare systems in high-burden, climate-vulnerable districts. 
Integrating climate adaptation into TB control programs and enhancing 
surveillance are essential to ensure accurate burden estimation, effective 
resource allocation, and resilience against the combined challenges of climate 
variability and TB transmission.
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BACKGROUND: In Ghana, tuberculosis (TB) case detection remains suboptimal, with 
only 29-34% of estimated TB cases detected, well below the African regional 
average of 47% and the World Health Organization (WHO) target of 70%. Contact 
tracing is an important strategy for identifying exposed contacts and 
potentially undiagnosed TB cases, thereby supporting early diagnosis and 
interruption of transmission. This study examined patient-reported factors 
associated with successful TB contact tracing in three selected districts across 
three regions in Ghana.
METHODS: This study used an analytical cross-sectional study design. A 
systematic sampling technique was used to recruit TB patients aged 18 years and 
above from TB treatment registers. Data was collected using a structured 
interviewer-administered questionnaire by trained research assistants. 
Descriptive statistics were computed, and logistic regression analysis was used 
to determine factors associated with contact tracing from the patient's 
perspective. Variables with log-likelihood ratio p-value ≤ 0.2 in bivariable 
analysis were included in multivariable models. Statistical significance was set 
[bookmark: _GoBack]at p < 0.05.
RESULTS: A total of 316 tuberculosis patients were included, with a median age 
of 45 years (IQR: 35-56), and 29.8% aged ≥ 55 years. Overall, 70.3% (222/316) of 
patients had their contacts successfully traced, while 29.7% (94/316) did not 
have their contacts traced. Factors independently associated with successful 
contact tracing included having at least secondary education (aOR = 4.04; 95% 
CI: 1.78-9.20; p = 0.001), perceived influence of social stigma (aOR = 3.14; 95% 
CI: 1.84-5.34; p < 0.001), willingness to participate in contact tracing 
(aOR = 8.14; 95% CI: 1.55-42.74; p = 0.013), perceived access to a health 
facility (aOR = 4.01; 95% CI: 1.32-12.17; p = 0.014) and perceived religious 
beliefs (aOR = 5.47; 95% CI: 3.06-9.76; p < 0.001). Conversely, patients 
residing in Ho Municipality were significantly less likely to have their 
contacts traced compared to those in the Achiase District (aOR = 0.04; 95% CI: 
0.00-0.67; p = 0.025). Given the perception-based measurement of several 
explanatory variables, these findings should be interpreted cautiously.
CONCLUSION: TB contact tracing in the study setting was moderately high but 
remains suboptimal. The findings suggest that successful contact tracing is 
associated with educational level, district of residence, willingness to 
participate, and patient-reported perceptions of social stigma, health facility 
access and religious beliefs. Improving TB contact tracing requires a 
comprehensive, patient-centered approach to address implementation gaps.
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Tuberculosis (TB) remains a major public health concern worldwide. Early 
diagnosis is crucial to reduce TB transmission and improve treatment outcomes. 
This study assessed patient-related diagnostic delay and their impact on the 
treatment outcomes among pulmonary tuberculosis patients (PTB) at the 
Antituberculosis center in Brazzaville. We conducted a prospective cohort study 
from July 2023 to August 2024. Sociodemographic, clinical characteristics, 
patient-related diagnostic delays delay (short ≤ 30 days, prolonged > 30 days), 
and treatment outcomes were recorded. Logistic regression models were used to 
identify risk factors, reporting crude and adjusted odds ratios (OR, AOR) with 
95% confidence intervals (CI). A p-value < 0.05 was considered significant. A 
total of 313 patients was included (median age: 34 years, range 24-41); 295 
(94.2%) were newly diagnosed, and 16 (5.1%) were HIV-positive. Men accounted for 
69% of cases, and the age group 24-44 was the most represented (55.9%). The 
median patient delay was 30 days (IQR 21-62), and 135 (43.1%) experienced 
prolonged delays. Multivariate analysis showed that residence in Mfilou district 
was associated with longer delays (OR = 2.77, 95%CI: 1.22-6.30; p = 0.004), 
whereas diabetes mellitus was linked to shorter delays (OR = 0.15, 95%CI: 
0.02-1.13; p = 0.008). Although patient-related diagnostic delay was not 
significantly associated with treatment outcomes, patients with delays > 30 days 
had higher odds of death (OR = 2.30, 95%CI: 0.7-7.3) and treatment failure 
(OR = 5.4, 95%CI: 0.8-66.4). A high median patient-related diagnostic delay of 
30 days was observed in Brazzaville. Residence in peripheral districts and 
diabetes mellitus status were significant predictors of delay. Although not 
statistically significant, prolonged patient delays tended to be associated with 
higher risks of death and treatment failure. Strengthening early case detection 
and promoting prompt healthcare-seeking and diagnosis among symptomatic 
individuals are critical for reducing TB diagnostic delays and improving 
treatment outcomes.
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Tuberculosis (TB) is the world's deadliest infectious disease, and the current 
vaccine, Bacillus Calmette-Guérin (BCG), is only partially effective. We 
hypothesised that BCG interacts sub-optimally with dendritic cells (DCs), key 
mediators of adaptive immunity. To improve BCG's efficacy, we engineered the 
vaccine to express a single-chain variable fragment (scFv) targeting the DEC-205 
receptor on DCs (BCG:DEC). This modification enhanced BCG interaction with 
DEC-205-expressing cells, resulting in increased uptake into host cells and 
cytokine/chemokine secretion. After vaccination of mice, BCG:DEC increased 
MHC-II expression on vaccine-site myeloid cells, showed enhanced uptake by 
skin-resident DC subsets and generated higher frequencies of multifunctional, 
cytokine-secreting CD4+ T cell populations. Compared to BCG alone, BCG:DEC 
provided improved and sustained protection up to 20 weeks post-challenge against 
Mycobacterium tuberculosis in mice. Thus, DC-targeted BCG is a promising 
approach for TB control.
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BACKGROUND: Global and national initiatives to combat tuberculosis (TB) have 
expanded over recent years. Despite this, the TB burden remains high in some 
population groups, with men recognized as having elevated TB risks. Summary 
measures of sex differences in TB prevalence were last estimated in 2016. Since 
then, many additional prevalence surveys have been conducted, including in the 
highest TB burden countries. We conducted a systematic review of sex-stratified 
TB prevalence survey data published over 1993-2025, to provide updated estimates 
of male-to-female (M:F) TB prevalence ratios and determine whether sex-related 
disparities in TB burden have closed over time.
METHODS AND FINDINGS: We identified surveys reporting community-representative, 
sex-stratified estimates of pulmonary TB prevalence in low- and middle-income 
countries (LMICs), including surveys from an earlier review (covering January 
1993-March 2016) and a new systematic review (covering 1st December 2015-13th 
October 2025). This review was prospectively registered with PROSPERO 
(CRD42024503853) and included searches of PubMed, Embase, Global Health, the 
Cochrane Library, Africa Index Medicus, LILACS, and SciELO. We extracted data on 
bacteriologically confirmed and smear-positive TB prevalence among adults 
(aged ≥ 15 years), stratified by sex. Risk of bias was evaluated using eight 
criteria specific to prevalence surveys. We fit multi-level Bayesian regression 
models with study- and country-level random effects to estimate the M:F ratio of 
TB prevalence (male prevalence divided by female prevalence), overall and for 
key subgroups. In meta-regression analyses, we estimated how prevalence ratios 
varied over time and according to known TB risk factors and TB case definitions. 
We identified 10,124 publications and extracted data from 100 eligible studies 
representing 102 unique prevalence surveys and 4,658,310 participants (45.6% 
male) in 33 LMICs. TB prevalence was higher in men than women in 90/102 of the 
included surveys, with a pooled M:F prevalence ratio of 2.02 (95% credible 
interval (CrI): 1.71, 2.34) for bacteriologically confirmed TB and 2.38 (95% 
CrI: 1.91, 2.90) for smear-positive TB. Time trend analyses showed a 2.0% (95% 
CrI: -0.2, 4.5%) average annual change in the M:F ratio of bacteriologically 
confirmed TB over the study period. The M:F prevalence ratio was estimated to be 
higher for countries with greater excess HIV prevalence among men, and countries 
with greater gender equity (as measured by the United Nation's Gender 
Development Index). The estimated M:F prevalence ratio was also higher for 
surveys that did not restrict testing to individuals reporting TB symptoms. 
Study limitations include heterogeneity in survey methods and definitions, as 
well as limited data from the Americas, Eastern Mediterranean, and Europe WHO 
world regions and post-COVID-19 period.
CONCLUSIONS: Men in LMICs consistently experience TB at a higher prevalence than 
women. Time trend estimates are uncertain, but consistent with widening sex 
differences in TB prevalence over the last three decades, despite efforts to 
address the risk factors underlying this excess TB burden.
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India bears the world's largest tuberculosis (TB) burden, and under-reporting 
from private-sector providers continues to hinder elimination goals. In the Akot 
Tuberculosis Unit (TU) of Maharashtra, private notifications remained 
disproportionately low despite extensive private healthcare presence. This study 
implemented a structured quality-improvement (QI) model using Plan-Do-Study-Act 
(PDSA) cycles to enhance TB case notifications from private providers.A 
mixed-method quality-improvement study was conducted from August to December 
2023. Four iterative PDSA cycles were implemented targeting private 
practitioners, pharmacists, and laboratory technicians. Interventions included 
sensitization workshops, weekly WhatsApp-based digital outreach, and 
personalized follow-up visits by Public-Private Mix (PPM) coordinators. 
Quantitative data were extracted from the Ni-kshay platform and validated 
through Tuberculosis Unit records. Private notification trends (2018-2024) were 
analysed using segmented regression to assess temporal trends, while qualitative 
insights from key informant interviews (n = 6) explored barriers and enablers 
influencing notification practices. A total of 90 stakeholders participated (45 
practitioners, 30 pharmacists, and 15 laboratory technicians). Private TB 
notifications increased from 16 of 90 total cases (17.8%) during January-July 
2023-63 of 121 cases (52.1%) during November-December 2023, reflecting increase 
during the post-intervention period. The interrupted time-series analysis 
demonstrated a positive post-intervention trend in private TB notifications 
(β = +50.5, p = 0.032). Qualitative findings revealed that personalized digital 
mentoring and hands-on technical support helped address barriers such as 
Ni-kshay login issues, misconceptions about notification responsibility, and 
perceived workload. The implementation of a structured PDSA-based 
quality-improvement approach was associated with improvements in private-sector 
TB notifications in a previously low-performing tuberculosis unit. The findings 
suggest that integrating digital engagement, capacity building, and supportive 
supervision within existing NTEP structures may strengthen TB surveillance and 
private-sector engagement. These insights may inform scalable strategies to 
improve TB notification systems in similar programmatic settings.
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Bovine Tuberculosis (BTb) is an important zoonosis caused by Mycobacterium 
bovis. In Argentina, the Official National Control Program mandates cattle 
slaughter when a positive Tuberculin Skin Test Single (TSTS) is observed. Herds 
that test negative twice a year are considered infection-free; however, many 
false negatives have been observed in anergic cattle. In our previous study, 16% 
of herds with TSTS-positive animals were found to be negative by the Polymerase 
Chain Reaction Touch Down of Insertion Sequence 6110 (PCRTD-IS6110) for the 
detection of Mycobacterium bovis in dairy milk. To optimize this diagnostic 
approach, a PCR BIO/DIG was developed using primers labelled with biotin (BIO) 
and digoxigenin (DIG) and coupling the detection of amplified Deoxyribonucleic 
Acid (DNA) by means of an Enzyme-Linked Immunosorbent Assay (ELISA). The 
cut-off, the diagnostic and analytical characteristics were determined, 
considering results from both PCRTD-IS6110 and TSTS, used as composite gold 
standard. The diagnostic sensitivity and specificity were 97% and 66%, 
respectively. The analytical sensitivity of the PCRBIO/DIG-ELISA was 25 times 
higher than that of the PCRTD-IS6110, since 16 milk samples analysed by 
PCRBIO/DIG-ELISA were positive, while all were negative by PCRTD-IS6110 and 9 
were TSTS-negative. Therefore, the developed PCRBIO/DIG-ELISA technique would be 
a useful tool for identifying infected herds, especially those with 
TSTS-negative animals, as they pose a risk to epidemiological control. 
Additionally, it could help confirm infection in slaughtered cattle with 
TSTS-negative results by analysing tissues with lesions compatible with BTb.
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Antimicrobial resistance poses major therapeutic challenges, particularly for 
multidrug-resistant mycobacterial infections caused by Mycobacterium 
tuberculosis (Mtb) and nontuberculous mycobacteria (NTM). l,d-Transpeptidases 
(Ldts) are attractive drug targets due to their essential role in peptidoglycan 
cell wall cross-linking, yet existing assays suffer from low throughput and 
limited sensitivity. We report a versatile, bead-based platform for 
high-throughput analysis of Ldt activity and inhibitor discovery. We incubated 
peptidoglycan stem peptides, either naturally harvested or synthetically 
immobilized on abiotic surfaces, with Ldts and a fluorescent acyl acceptor to 
quantitatively monitor cross-linking. After optimizing assay parameters, we 
profiled six Mycobacterium smegmatis Ldt paralogs, including the first 
characterization of a class 6 Ldt with chemically defined substrate sequences. 
Utilizing a series of acyl acceptors, we demonstrated modifications within the 
acyl acceptor that are tolerated by mycobacterial Ldts. Screening of β-lactam 
antibiotics revealed potent inhibition by (carba)penems, while cephalosporins, 
monobactams, and penams showed negligible activity. The assay achieved excellent 
performance metrics and was successfully adapted to ELISA and 96-well formats, 
providing a powerful tool for discovering Ldt-targeted therapeutics against 
tuberculosis and related infections.
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We report a rare case of miliary tuberculosis (TB) diagnosed in the peripartum 
period in a 38-year-old woman with a background of Crohn's disease who was on 
immunosuppressive therapy. This case highlights the diagnostic challenges of TB 
in pregnancy and postpartum, especially in the context of underlying 
immunosuppression and non-specific systemic symptoms.

© The Author(s) 2026.

DOI: 10.1177/1753495X261437725
PMCID: PMC13186927
PMID: 42170352

17. BMJ Open. 2026 May 21;16(5):e106835. doi: 10.1136/bmjopen-2025-106835.

Association of community sociodemographic and tuberculosis-related factors with 
variability in community-level tuberculosis stigma in South Africa: an 
ecological analysis from the MISSED TB Outcomes study.

Kipp AM(1), Olivier D(2), Skonje N(2), Majiza L(2), Free E(3), Preacher KJ(4), 
Ngcelwane N(5), Daftary A(6)(7), Medina-Marino A(2)(8).

Author information:
(1)Department of Public Health, East Carolina University Brody School of 
Medicine, Greenville, North Carolina, USA kippa19@ecu.edu.
(2)Desmond Tutu HIV Centre, University of Cape Town, Cape Town, South Africa.
(3)Department of Public Health, East Carolina University Brody School of 
Medicine, Greenville, North Carolina, USA.
(4)Department of Psychology & Human Development, Vanderbilt University, 
Nashville, Tennessee, USA.
(5)Department of Health, Buffalo City Metro Health District, East London, South 
Africa.
(6)School of Global Health and Dahdaleh Institute of Global Health Research, 
York University, Toronto, Ontario, Canada.
(7)Centre for the AIDS Programme of Research in South Africa (CAPRISA), 
University of KwaZulu-Natal, Durban, South Africa.
(8)Department of Psychiatry, University of Pennsylvania Perelman School of 
Medicine, Philadelphia, Pennsylvania, USA.

OBJECTIVE: Tuberculosis (TB) stigma is a critical barrier to timely diagnosis 
and treatment, yet few studies have quantified community-level TB stigma or its 
variability across geographic contexts. This study describes methods for 
capturing community-level TB stigma and examines stigma variability and 
correlations with community-level sociodemographic and TB-related factors across 
urban, periurban and rural communities.
DESIGN: Ecological study.
SETTING: 93 demarcated study communities in Buffalo City Metropolitan Health 
District, Eastern Cape, South Africa.
PARTICIPANTS: 3869 heads of household, age ≥18 years, were surveyed in a 
geographically clustered random sample of households across the 93 study 
communities.
PRIMARY OUTCOME MEASURES: Validated scales were used to measure perceived TB 
stigma. Community levels of TB stigma were generated by aggregating individual 
responses within each study community.
RESULTS: Median community TB stigma scores varied significantly by community 
location: compared with urban communities, rural communities had lower TB stigma 
scores (beta=-0.235; 95% CI -0.362 to -0.108) while periurban communities had 
higher scores (beta=0.136; 95% CI 0.017 to 0.254). Community TB stigma was 
positively associated with community HIV stigma, with the strongest associations 
in urban (beta=0.977 (95% CI 0.634 to 1.321) and rural (beta=0.816 (95% CI 0.186 
to 1.446) communities. No associations were observed between TB stigma and TB 
prevalence, TB knowledge or household demographics after adjusting for community 
location.
CONCLUSIONS: TB stigma varied meaningfully across communities and was associated 
with urbanicity and HIV stigma. Stigma is a complex social process and there may 
be many other factors shaping TB stigma at the community level. Future research 
and stigma-reduction interventions should consider local contexts and 
community-level determinants beyond individual demographics, TB knowledge or 
community TB burden.
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The incredible ability of Mycobacterium tuberculosis to orchestrate the host 
cell machinery is achieved by its secretory proteins. M. tuberculosisEnhanced 
Intracellular Survival (MtbEis) protein is one such virulence-associated 
secretory acetyltransferase that acetylates aminoglycoside antibiotics, 
arylalkylamines, mycobacterial proteins and host proteins. To reveal the unknown 
functions of MtbEis, we used Yeast Two-Hybrid assay to explore its interactions 
with host proteins. We discovered a novel interaction of MtbEis with mouse 
Dihydrofolate Reductase (mDHFR) protein and demonstrated that MtbEis 
specifically acetylates mDHFR at K158 and K177 residues. Additionally, we 
confirmed the interaction of MtbEis with endogenous human DHFR. MtbEis localizes 
to mitochondria in addition to the cytoplasm and interacts with the 
mitochondrial isoform of human DHFR, known as DHFR like 1 (DHFRL1). We observed 
a distinct pattern of mRNA expression for hDHFR and DHFRL1 in M. 
tuberculosis-infected THP1 macrophages. Using siRNA, inhibition of DHFRL1 
expression but not cytoplasmic DHFR (hDHFR) in THP1 macrophages significantly 
reduced the intracellular survival of M. tuberculosis. Notably, DHFRL1 knockdown 
led to enhanced autophagy activation and increased lysosomal delivery of M. 
tuberculosis in host macrophages. In summary, our study identifies a novel 
post-translational modification of mouse DHFR and unravels a previously 
unrecognized role of human DHFRL1 protein in supporting the intracellular 
survival of M. tuberculosis. Also, these findings highlight distinct functional 
contributions of cytosolic and mitochondrial isoforms of human DHFR in pathogen 
biology.
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Tuberculosis (TB) vaccine development is hindered by limited understanding of 
human immune responses to Mycobacterium tuberculosis. Using an aerosolized 
Mycobacterium bovis BCG human challenge model, we perform single-cell and bulk 
immune profiling of bronchoalveolar lavage and blood samples to define the 
temporal immune dynamics in BCG-naive individuals. Rapid changes in cellular 
composition and gene expression occur in both compartments, with TB-associated 
gene signatures evident on days 2 and 7 post-challenge. T cell receptor clones 
that expand in blood at day 7 persist in the lung mucosa until day 56 and are 
often detectable in blood before challenge. Pre-existing expanded clones are 
more enriched for activated CD4+ T cells and preferentially localize to the lung 
mucosa than newly expanded clones. Public expanded clones in the lung mucosa are 
validated as mycobacterial antigen-reactive using reporter T cells. These 
findings provide insights into mucosal and systemic immunity post-mycobacterial 
infection, informing TB vaccine design.
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OBJECTIVES: Tuberculosis (TB) is the leading cause of death from an infectious 
disease, with the Western Pacific (WPR) and South-East Asia (SEAR) regions 
accounting for almost two-thirds of the global burden. Despite TB being a major 
cause of maternal mortality and adverse neonatal outcomes, no consensus exists 
on routine pregnancy-related data collection in national TB programmes (NTPs). 
This study aimed to map current practices, priorities, and perspectives 
regarding pregnancy data collection in TB surveillance across WPR and SEAR.
STUDY DESIGN: We conducted a cross-sectional, mixed-methods survey of NTPs 
across WPR and SEAR.
METHODS: The survey assessed the landscape of pregnancy data collection, 
including existing and recommended practices, perceived importance and impact, 
barriers, and resource needs. Prioritization of indicators was evaluated using 
5-point Likert scales. Quantitative data were analysed as categorical variables, 
and qualitative responses were thematically analysed.
RESULTS: Of 47 countries/territories invited, 31 (66.0%) responded: 26 from WPR 
(26/36; 72.2%) and five from SEAR (5/11; 45.5%). Seven (22.6%) routinely collect 
pregnancy status in TB surveillance. Indicators most recommended were 
pregnancy/postpartum status at TB diagnosis (80.6%) and TB treatment (61.3%), as 
well as pregnancy (61.3%), neonatal (61.3%), and maternal outcomes (61.3%). 
Perceived importance of pregnancy data collection was high (median 4, IQR 3-5), 
as was anticipated impact on policy change (median 4, IQR 3-4). Key barriers 
identified included absence of international guidelines, insufficient training, 
and resource constraints.
CONCLUSIONS: Despite broad recognition of its importance, routine collection of 
pregnancy-related data in TB surveillance remains uncommon. Addressing barriers 
through development of international guidelines, targeted training, and 
strengthened health information systems could better quantify the burden of TB 
in pregnant and postpartum women and drive solutions to improve maternal and 
neonatal outcomes.
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INTRODUCTION: Miliary tuberculosis is a severe form of tuberculosis caused by 
the hematogenous spread of Mycobacterium tuberculosis (MTB). Nontuberculous 
mycobacteria (NTM) are environmental pathogens that can become aerosolized and 
cause infections, particularly in immunocompromised individuals. Mycobacterium 
Abscessus is a rapidly growing NTM that commonly causes pulmonary disease in 
individuals with preexisting lung conditions. However, its presentation as 
miliary nodules in an immunocompetent individual is extremely rare.
CASE PRESENTATION: A 57-year-old male with well-controlled diabetes presented 
with progressive dyspnea, chronic dry cough, low-grade fever, and significant 
weight loss over three months. Chest radiography revealed diffuse miliary 
opacities, initially suspected to be tuberculosis. Despite receiving standard 
anti-tubercular therapy, his symptoms persisted. Further investigations, 
including bronchoalveolar lavage culture and NTM line probe assay, confirmed 
infection with Mycobacterium abscessus. The patient was treated with a 
combination of clarithromycin, linezolid, amikacin, and imipenem for the initial 
three months, followed by clarithromycin and linezolid for a total treatment 
duration of 15 months, resulting in a favorable outcome. Follow-up 
high-resolution CT scans showed complete resolution of the miliary lesions, and 
the patient continues under clinical surveillance for recurrence.
CONCLUSION: This case highlights that Mycobacterium Abscessus infection can 
mimic miliary tuberculosis, even in immunocompetent individuals. Nontuberculous 
mycobacterial infections should be considered in patients with miliary lung 
opacities who do not respond to standard anti-tubercular therapy. Early 
diagnosis and prompt initiation of appropriate antibiotic treatment can result 
in successful outcomes.
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BACKGROUND: Tsukamurella species are rarely reported pathogens that can 
clinically mimic tuberculosis (TB). We report a challenging case of Tsukamurella 
species co-occurring with multidrug-resistant tuberculosis (MDR-TB) in a 
pediatric patient.
CASE PRESENTATION: A 12-year-old HIV-negative female with a previous history of 
tuberculosis was admitted in August 2021 to Selale University Comprehensive 
Specialized Hospital in Ethiopia. She was diagnosed with MDR-TB and started on 
an all-oral bedaquiline-containing regimen. Whole genome sequencing later 
identified co-infection with Mycobacterium tuberculosis Lineage 3 (Central Asian 
Strain) and Tsukamurella spp.
CONCLUSION: This case highlights the critical importance of considering 
Tsukamurella sp. co-infection in patients with culture-positive MDR-TB who 
exhibit an atypical or persistent clinical course. The diagnostic mimicry 
between these pathogens necessitates the use of advanced microbiological 
techniques for accurate identification, as standard TB workflows may overlook 
such rare co-infections.
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BACKGROUND: Children and adolescents with multidrug-resistant (MDR) or 
extensively drug-resistant (XDR) tuberculosis (TB) face major treatment 
challenges. Although newer all-oral regimens have transformed adult TB care, 
their use in younger populations has largely been extrapolated from adult 
studies, despite important biologic and clinical differences. Systematic and 
up-to-date evidence on the effectiveness and safety of contemporary regimens in 
children and adolescents is lacking. We conducted a global systematic review and 
meta-analysis to address this gap.
METHODS: We systematically searched PubMed, EMBASE, Web of Science, Cochrane 
Library and Google Scholar for studies published between January 1, 2015, and 
September 1, 2025. Eligible studies included children 0-19 years old with 
confirmed or presumed MDR/XDR-TB or rifampicin-TB receiving pharmacologic 
treatment. Outcomes were pooled using a random-effects meta-analysis. The 
primary outcome was treatment success (cure or completion); severe (grade 3/4) 
adverse events were assessed as secondary outcomes.
RESULTS: We included 14 studies comprising 490 children across 13 countries. 
Overall pooled treatment success was 89% (95% confidence interval: 84%-93%; I2 = 
51.9%). Newer all-oral regimens achieved slightly higher success (91%) than 
injectable-containing regimens (83%). Severe grade 3/4 adverse event were sparse 
(7 of 14 studies); events occurred in 21% (95% confidence interval: 13%-33%), 
most commonly QT prolongation and anemia, with limited specific drug 
attribution.
CONCLUSIONS: Newer, all-oral bedaquiline- and delamanid-based regimens for 
pediatric MDR/XDR-TB are effective and generally well tolerated, though the full 
safety profile remains incompletely characterized. In pediatric MDR/XDR-TB, 
where studies are rare, our findings provide the best available evidence and a 
foundation for improved treatment guidelines and future research.

Copyright © 2026 The Author(s). Published by Wolters Kluwer Health, Inc.

DOI: 10.1097/INF.0000000000005269
PMID: 42162945

26. Indian J Med Microbiol. 2026 May 19;62:101145. doi: 10.1016/j.ijmmb.2026.101145. Online ahead of print.

Intensified pulmonary tuberculosis case finding among selected high-risk 
clinical groups attending secondary level public health care facilities in 
Bhubaneswar.

Hussain T(1), Singh M(2), Barik BS(3), Dash G(4), Sahu AK(5), Chandra Sahoo 
S(6), Das D(7), Pati S(8), Aggarwal A(9), Khan AM(10).

Author information:
(1)ICMR-Regional Medical Research Centre, Bhubaneswar, India. Electronic 
address: tahziba_hussain@hotmail.com.
(2)Indian Council of Medical Research, New Delhi, India. Electronic address: 
manjula_singh@gmail.com.
(3)ICMR-Regional Medical Research Centre, Bhubaneswar, India. Electronic 
address: brajababuni@gmail.com.
(4)PGIMER & Capital Hospital, Bhubaneswar, India. Electronic address: 
gurudutta_dash@gmail.com.
(5)PGIMER & Capital Hospital, Bhubaneswar, India. Electronic address: 
arun_sahu@gmail.com.
(6)PGIMER & Capital Hospital, Bhubaneswar, India. Electronic address: 
sudam_sahoo@gmail.com.
(7)ICMR-Regional Medical Research Centre, Bhubaneswar, India. Electronic 
address: dasarathi_das@gmail.com.
(8)ICMR-Regional Medical Research Centre, Bhubaneswar, India. Electronic 
address: sanghamitra_pati@gmail.com.
(9)PGIMER, Chandigarh, India. Electronic address: asutosh_aggarwal@gmail.com.
(10)ICMR-Regional Medical Research Centre, Bhubaneswar, India. Electronic 
address: am_khan@gmail.com.

BACKGROUND: Intensified case finding is meant for early detection of 
Tuberculosis cases to achieve a rapid decline in burden, morbidity and mortality 
for elimination of TB.
METHODOLOGY: This study was carried out among patients of 5 high-risk groups 
attending public health care facilities in Odisha to detect TB cases. 20% (1500) 
women attending antenatal clinics, 20% (1500) elderly patients, 20% (1500) 
patients admitted in medical/pulmonary ward, 20% (1500) patients with diabetes 
and 20% (1500) people living with HIV/AIDS were included in the study. The role 
of chest X-ray screening and molecular TB diagnostic testing were evaluated.
RESULTS: In all, 7500 participants were screened throughout the study period, 
2020-21. Maximum 6981 (93%) were recruited from Capital Hospital, Bhubaneswar 
and only 6.9% were recruited from DHH, Khordha. Culture, microscopy, MGIT, 
TrueNAT using sputum samples and X-ray was carried out for patients enrolled in 
the study. 6% (103) of elderly, 9% (135) of those admitted in the wards and 10% 
(157) of PLHIV were having signs and symptoms of TB. 0.7% each of hospitalized 
patients and PLHIV, 0.3% of elderly and 0.1% of patients with Diabetes were 
positive. Out of 7500, 548 (7.31%) participants were screened positive and 29 
(0.39%) tested positive for TB. The yield of active TB case finding was 0.39%, 
with the highest yield observed among PLHIV and hospitalized patients. They were 
referred to NTEP for initiation of treatment.
CONCLUSIONS: PLHIV, elderly and hospitalized patients, emerged as the risk 
groups for TB in this region. It is feasible to screen patients from the high 
risk groups along with the routine health system.
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A significant proportion of individuals who are heavily exposed to infectious 
tuberculosis patients do not acquire Mycobacterium tuberculosis (Mtb) infection, 
as detected by an interferon gamma release assay (IGRA). We examined circulating 
metabolite profiles and metabolic genotypes in 199 heavily exposed IGRA-negative 
tuberculosis household contacts in Indonesia. Based on differentially abundant 
metabolites, activity of several pathways including arachidonic acid, arginine 
and proline, glutathione, and tryptophan metabolism, correlated with a negative 
IGRA at three months. SNPs near PRODH (involved in arginine and proline 
metabolism) were associated with circulating proline concentrations and 
persistently negative IGRA results, while SNPstudys near AFMID (involved in 
tryptophan metabolism) were associated with IGRA conversion. For further 
validation, plasma metabolomic profiles were correlated with mycobacterial 
growth inhibition by peripheral blood mononuclear cells from individuals in a 
low-incidence setting. Lower circulating concentrations of six metabolites, 
including leukotriene B4, proline, glycine, and tryptophan correlated with 
better growth control in non-exposed healthy individuals, as well as with 
stronger protection against IGRA-conversion in the Indonesian tuberculosis 
household contacts. Collectively, these data support the notion that circulating 
metabolites may impact innate host defense against Mtb infection, and that 
metabolic interventions may prevent tuberculosis infection and disease.
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Tuberculosis (TB) remains a global health challenge, with drug-resistant (DR) 
forms of the disease posing a significant threat to effective disease control. 
Prognostic models are crucial tools that aid in clinical decision-making by 
predicting the likelihood of adverse treatment outcomes. Evaluating the accuracy 
of these models is essential to ascertain their reliability and effectiveness in 
guiding healthcare interventions and optimizing patient outcomes. This study 
aimed to systematically review and meta-analyze the predictive accuracy of the 
DR-TB poor treatment outcome prediction models. A systematic search was 
conducted in four databases (Scopus, Embase, PuBMed, and HINARI) to identify 
studies based on Population, Index model, Comparator, Outcome, Timing, and 
Setting (PICOTS) approach until May 20, 2023. We extracted data using the CHARMS 
checklist and appraised risk of bias using PROBAST tool. Discrimination and 
calibration performance were meta-analyzed when appropriate. A total of 11 
studies with 13 models were found to be eligible for this study. The cohort 
sizes vary from 102 to 2,441 participants involved in model development, while 
the number of events per parameter (EPP) in the model remains consistently below 
10 across the majority of studies. The individual studies underwent assessment 
for Risk of Bias (ROB) and Applicability using PROBAST. The primary reason for 
the high concern of ROB was predominantly within the Analysis domain. The pooled 
Area Under the Curve (AUC) from the Receiver Operating Characteristic (ROC) 
analysis of the eligible models was 0.77 (95% CI 0.73, 0.81), which is within an 
acceptable range. The poor treatment outcomes of DR-TB prediction models 
manifest in various forms, characterized by diverse predictors and 
methodological approaches. While the pooled predictive accuracy of eligible 
models is deemed acceptable, concerns arise regarding a higher risk of bias, 
notably within the analysis domain, and a deficiency in external validation. 
Authors of such prediction models are encouraged to enhance their models by 
incorporating external validation and conducting clinical utility assessments.
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The COugh Diagnostic Algorithm for Tuberculosis (CODA TB) DREAM Challenge 
recently evaluated the performance of artificial intelligence (AI) algorithms 
for tuberculosis (TB) screening using cough sounds. Eleven AI models were 
developed using a dataset of 733,756 cough sounds collected from 2143 adults 
from seven countries. This study evaluates the CODA Challenge AI models with an 
external independent cough dataset from Peru. Cough recordings from 303 coughing 
adults were collected from health facilities in Lima, Peru. The AUCs of the 
models ranged from 0.480 to 0.615, showing a decrease in performance compared to 
their performance when internally validated using the CODA Challenge, which 
ranged from 0.689 to 0.743. The best performing model in the CODA Challenge was 
also the best performing model in this external validation. Sub-group analyses 
revealed that models performed better in older (≥ 35 years) populations and 
among people with prior TB. The external validation revealed limitations in the 
generalizability of the CODA Challenge models to other settings. While some 
models showed promise, the overall performance decline highlights the need for 
continued model validation on external datasets. It also underscores the 
importance of developing context-specific models to account for 
population-specific factors that influence cough characteristics and TB 
prevalence.
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OBJECTIVE: The study aimed to assess the performance of active drug safety 
monitoring and management (aDSM) in the context of multidrug-resistant and 
rifampicin-resistant tuberculosis (MDR/RR-TB) treatment programmes to generate 
insights that could support potential scale-up efforts to strengthen the 
pharmacovigilance (PV) system in Ethiopia and beyond.
DESIGN: A cross-sectional study design was employed. The records of patients 
with MDR/RR-TB enrolled and treated at selected hospitals during April 2018 
through February 2023 were reviewed. Data were collected using a structured data 
extraction form, and Research electronic Data Capture (REDCap) was used for data 
entry and management. The data were analysed using SPSS version 25, employing 
descriptive statistics.
SETTING: The study was carried out at ten (10) public hospitals in Ethiopia.
PARTICIPANTS: A total of 1377 patients with MDR/RR-TB were included from 10 
hospitals.
RESULTS: Out of the 1377 patients, the majority (59.3%) were males, and 39.9% 
were new to anti-TB treatment. Deviations from the schedule or missed safety 
monitoring and other investigations were observed. No records were available for 
monitoring adverse events (AEs) in 94 (6.8%) of the patients during their 
treatment follow-up. Overall, 455 (33.0%) patients experienced at least one AE 
during the treatment period. A total of 774 AE records were identified, of which 
134 (17.3%) and 225 (29.1%) were serious adverse events (SAEs) and adverse 
events of special interest (AESI), respectively. Only 135 (17.4%) of all 
identified AEs were reported to the PV Centre, of which 70 (51.9%) and 48 
(35.6%) were AESI and SAE, respectively. However, the trend of AE detection and 
reporting showed improvement over the surveyed aDSM implementation period.
CONCLUSION: Despite the implementation of aDSM, AE detection and reporting 
remained suboptimal in the MDR/RR-TB treatment cohort. Therefore, routine aDSM 
needs to be strengthened and consistently implemented to improve the national 
pharmacovigilance system and enhance patient safety monitoring and management.
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Three copper(II) complexes featuring tridentate ONO donor Schiff base ligands 
were synthesized and thoroughly characterized by X-ray crystallography, 
spectroscopy, and electrochemical methods. Density functional theory (DFT) 
calculations provided insights into their electronic structures and ligand-metal 
interactions. Complex 1 exhibited moderate catalytic activity toward the 
selective oxidation of toluene and styrene under mild conditions. Biological 
assays demonstrated measurable antimycobacterial effects against drug-sensitive 
and -resistant Mycobacterium tuberculosis strains, while combination studies 
with standard anti-TB drugs revealed mainly additive or indifferent 
interactions. These results highlight the promise of these copper(II) 
Schiff-base complexes as multifunctional agents with catalytic and therapeutic 
applications.
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Tamil Nadu Kasanoi Erappila Thittam (TN-KET) is India's first state-wide 
differentiated TB care initiative to reduce TB deaths. Since April 2022, this 
involved triaging for severe illness at diagnosis and prioritisation of severely 
ill for inpatient care. In the third year (2024), TN-KET sustained its 
performance in comprehensive assessment of severely ill during inpatient care, 
possibly contributing to low deaths in 2024. The information on reasons for 
severe illness provided will guide strengthening of infrastructure during 
inpatient care. While therapeutic nutrition and diabetes care is work in 
progress, sustained efforts are required for managing severe alcohol addiction 
and chronic lung disease.
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BACKGROUND: In 2023, Sierra Leone started tuberculosis preventive therapy (TPT) 
implementation. The tuberculosis programme recommends four contacts per index 
case for tracing and screening.
METHODS: This study was to assess the performance of early implementation of 
contact tracing, screening, and TPT uptake in five regional hospitals.
RESULTS: Of 905 index cases recorded, 1,222 contacts were traced and screened by 
community health workers. Of these, 433 were enrolled into TPT, and 353 (82%) 
completed the TPT regimen. Eighty out of 353 (18%) on TPT were lost to 
follow-up.
CONCLUSION: Deficiencies in documenting contacts and logistical constraints to 
trace, screen, and follow up for enrolment and completion of TPT need to be 
addressed for TPT scale-up.
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Childhood pulmonary TB diagnosis remains a challenge due to difficulties in 
obtaining suitable specimens and the paucibacillary nature of the disease. 
Recent advances in sample collection and diagnostics could improve care for 
children, especially those with rifampicin-resistant TB (RR-TB). Although these 
have been recommended by the WHO, there have been limited reporting of the 
clinical impact of these novel approaches. We report the clinical impact of 
stool sampling in four children at Karonga District Hospital in Malawi. All four 
children were diagnosed with RR-TB, received all-oral regimens, and experienced 
successful treatment outcomes.
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BACKGROUND: This systematic review aimed to evaluate the effectiveness of 
linezolid as an adjunct to the current tuberculous meningitis standard of care 
in preventing death and neurologic disability.
METHODS: The MEDLINE, Embase, and CENTRAL databases were searched until 5 
January 2024. We included randomized controlled trials evaluating the 
effectiveness of linezolid in individuals with clinically diagnosed tuberculous 
meningitis. For the statistical analysis, we used a Bayesian random-effects 
model with a weakly informative prior.
RESULTS: Three trials were included in this review. Linezolid has a 92% 
probability of preventing one death per 100 treated patients (RR 0.55, 95% CrI 
0.23 to 1.31; I2= 13%; n = 104 patients; low-certainty evidence), with a mean 
number needed to treat (NNT) of 6 patients. Further, there is an 87% probability 
that one poor neurologic outcome is prevented per 100 patients (RR 0.72, 95% CrI 
0.40 to 1.30; I2= 22%; n = 104 patients; low-certainty evidence), with a mean 
NNT of 7. The risk of grade 3 or 4 adverse events was not increased with 
linezolid, although this is uncertain.
CONCLUSIONS: Linezolid may reduce mortality and neurologic disability in adult, 
HIV-positive individuals with tuberculous meningitis. Further trials should 
investigate ideal dosing and applicability to other populations.
CLINICAL TRIAL NUMBER: Not applicable.
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BACKGROUND: Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), 
continues to be a global health challenge. Transmission of drug-resistant TB 
(DR-TB) poses a significant threat to effective TB prevention and care 
strategies. This study's aim was to investigate transmission patterns of DR-TB 
strains, identify factors associated with the spread and reconstruct their 
transmission dynamics over the study period in Botswana.
METHODS: We analysed whole-genome sequencing data for 195 rifampicin-resistant 
Mtb isolates, which were isolated between 2016 and 2023. Potential recent 
transmission clusters were identified using thresholds of 0 and 5 
single-nucleotide polymorphisms (SNPs). The temporal signal for the predominant 
sublineages was assessed in TemPest, and BEAST was used to infer the evolution 
of Mtb strains over time. All statistical analyses were performed using STATA 
version 18.
RESULTS: Of the 195 RR-TB isolates, 116 (60%) belonged to lineage 4. By 
inferring close genomic relatedness between isolates (0 SNPs and ≤ 5 SNPs 
difference), there was evidence of transmission. Phylogenetic analyses and SNP 
differences showed evidence of potential transmission events within and across 
different health districts. At a 0-SNP cut-off to define genomic clusters, being 
female (OR: 1.68, 95% CI: 1.04-2.7, p = 0.04) and being infected with a lineage 
4 strain (OR: 2.80, 95% CI: 1.19-6.80, p = 0.02) were associated with 
clustering. Treatment history (OR: 1.41, 95% CI: 0.74-2.69, p = 0.30), smear 
result (OR: 1.11, 95% CI: 0.64-1.95, p = 0.71) and HIV status (OR: 0.58, 95% CI: 
0.71-1.87, p = 0.58) were not associated with clustering.
CONCLUSIONS: Our study offers insights into the transmission of 
rifampicin-resistant Mtb in Botswana. The findings indicate that targeted 
interventions in health districts showing evidence of transmission could help 
stop the spread of drug-resistant Mtb strains.'
CLINICAL TRIAL NUMBER: Not applicable.
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Whole-genome sequencing (WGS) has potential for determining the complete 
drug-resistance profile of clinical Mycobacterium tuberculosis (Mtb) strains. 
Cetyltrimethylammonium-bromide (CTAB), the conventional method for Mtb DNA 
extraction, is labour-intensive and difficult to implement in routine laboratory 
settings. This study evaluated the performance of commercial kits to extract DNA 
from clinical primary liquid cultures (CPC). Mtb-positive decontaminated sputum 
sediments were pooled and used to inoculate mycobacteria-growth-indicator tubes 
(MGIT). Positive non-contaminated MGIT cultures were pooled and aliquoted to 
generate 10 technical replicate isolates for DNA extraction by CTAB method with 
(+) or without (-) RNAse and nine DNA extraction commercial kits 
(+/-modifications): Zymo-DNA Clean and Concentrator, Zymo-Quick-DNA 
Fungal/Bacterial (+ lysozyme-digestion), InstaGene (IGM) +/-RiboLyser 
Homogeniser (RH), GenoLyse (+/-precipitation), FluoroLyse (+/-precipitation), 
PrepGEM-Bacterial (+/-precipitation), NucleoSpin-Tissue, NucleoMag-Pathogen, and 
Gene-Xpert buffer (+ precipitation or +purification). Genomic libraries for WGS 
were generated using the Illumina DNA-Prep Kit and evaluated for quality using 
NanoDrop, Qubit DNA ds/HS and TapeStation assays. Ten performance parameters 
were evaluated out of a score of 5: quantity of total dsDNA, DNA purity ratio 
A260/280 and A260/230, PCR amplifiability (targeting the pncA gene, 615 bp), 
concentration of genomic libraries (ng/µl), library fragment size (bp), mapped 
percentage, median coverage, turnaround time and cost. IGM/RH showed the highest 
overall performance, followed by IGM, CTAB/RNase, GenoLyse+precipitation, and 
FluoroLyse+precipitation. Commercial methods achieved sequencing results 
comparable to CTAB while requiring shorter processing times and lower costs. 
Simplified commercial extraction methods can produce DNA suitable for WGS from 
CPC samples while reducing processing time and cost compared with CTAB, 
supporting their use in routine TB workflows.
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Mycobacterium tuberculosis (Mtb) acquires resistance to rifampicin (Rif) through 
mutations in the β-subunit of RNA polymerase (RNAP) that prevent the drug from 
binding. The most common mutation is a single amino acid substitution, βS450L, 
that confers antibiotic resistance. This mutation also results in collateral 
effects that impact bacterial physiology and fitness, although the mechanisms 
underlying many of these effects remain unclear. Here we employed a CRISPRi 
comparative functional genomics approach to analyse gene vulnerability 
differences between βS450L Mtb and two alternative Rif-resistant (RifR) Mtb 
strains, βD435V and βH445Y. Among the strongest βS450L-specific vulnerabilities, 
we identified thiamine and branched-chain amino acid (BCAA) biosynthesis 
pathways. These vulnerabilities arise, at least in part, due to transcription 
attenuation, which impairs βS450L Mtb's ability to upregulate expression of the 
critical BCAA biosynthetic enzyme ilvB1 in response to genetic or chemical 
inhibition. Together, our findings highlight the distinct physiological impacts 
of RifR in Mtb, identify transcription attenuation as a key driver of 
βS450L-specific vulnerabilities, and suggest potential avenues for targeted 
intervention.
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BACKGROUND: HIV co-infection affects host responses and pharmacokinetics (PK) of 
tuberculosis (TB) treatment. This study assessed the PK of first-line anti-TB 
drugs and clinical outcomes in patients with and without HIV co-infection.
METHODS: In this prospective observational study, 61 adults with sputum-positive 
pulmonary TB, either confirmed by microscopy or GeneXpert, were enrolled, 
including 24 with HIV co-infection and 37 without. All HIV-positive participants 
were antiretroviral-naïve at enrolment. Standard anti-TB therapy was given, and 
PK assessments were conducted on Day 1 and Week 6. Efavirenz-based 
antiretroviral therapy (ART) began at a median of Day 21. Clinical outcomes, 
sputum conversion, and adverse events were monitored.
RESULTS: At baseline, patients with HIV co-infection had reduced clearance of 
isoniazid and ethambutol, reflected by slower elimination rates. These 
differences resolved by Week 6 and were not significantly impacted by ART 
initiation. Logistic regression showed that HIV-positive status (OR = 14.25, 95% 
CI: 1.22-166.37, p = 0.03), and higher baseline sputum bacillary load 
(OR = 3.92, 95% CI: 1.5-10.5, p = 0.006) were independently associated with 
delayed sputum conversion beyond 8 weeks. Baseline CRP showed an inverse 
association after adjustment, but this did not reach statistical significance 
(OR = 0.98, 95% CI: 0.96-1.00, p = 0.06).
CONCLUSION: HIV co-infection was associated with altered early PK of isoniazid 
and ethambutol although these differences were less apparent by Week 6. 
HIV-positive status and higher baseline sputum bacillary load were associated 
with delayed sputum conversion. Although some pharmacokinetic differences were 
statistically significant, their clinical relevance remains uncertain, and the 
current data do not support dose adjustment. These findings suggest early 
pharmacokinetic variability in TB-HIV co-infected patients and support further 
investigation in adequately powered exposure-response studies.
TRIAL REGISTRATION: ClinicalTrials.gov: NCT02457208.
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BACKGROUND: Tuberculosis (TB) remains one of the leading infectious causes of 
morbidity and mortality worldwide, with children representing a particularly 
vulnerable group. In the Democratic Republic of the Congo, pediatric TB 
continues to be underdiagnosed and underreported, particularly in rural health 
zones such as Kabondo Dianda.
OBJECTIVE: This study aimed to assess the knowledge, perceptions, and practices 
of guardians and health care providers regarding pediatric TB in Kabondo Dianda 
health zone by using the knowledge, attitude, and practice framework.
METHODS: A descriptive cross-sectional study was conducted in 5 diagnostic and 
treatment centers between January 2020 and December 2022. Guardians of children 
diagnosed with TB (163/163, 100%) were recruited exhaustively through facility 
registers and community health workers, while health care providers (27/27, 
100%) were included through convenience sampling. Data were collected using a 
structured questionnaire adapted from national and World Health Organization 
guidelines. The instrument was pretested with 15 guardians and 5 health care 
providers in a neighboring health zone to ensure clarity, cultural 
appropriateness, and reliability; internal consistency was confirmed with 
Cronbach α (α=0.82). Composite scores were calculated for knowledge, 
perceptions, and practices. Descriptive statistics and chi-square and Fisher 
exact tests were applied, with significance set at P<.05.
RESULTS: Guardians demonstrated partial biomedical knowledge: cough was widely 
recognized as a symptom (123/163, 75.5%); however, misconceptions persisted, 
with 29% (47/163) attributing TB to supernatural causes and 52% (85/163) 
believing domestic animals were vectors. Preventive knowledge was limited, with 
only 26.4% (43/163) mentioning the Bacille Calmette-Guérin vaccination. Care 
seeking was often delayed, with 38.7% (63/163) consulting only after treatment 
failure and 25.8% (42/163) after symptom worsening. Health care providers showed 
higher knowledge scores but limited diagnostic engagement: only 18.5% (5/27) 
reported routine use of GeneXpert, and 3.7% (6/163) of pediatric cases received 
HIV screening. Misconceptions were significantly associated with lower knowledge 
scores among guardians (P=.03).
CONCLUSIONS: Pediatric TB underreporting in Kabondo Dianda reflects both 
systemic and behavioral determinants. Applying the knowledge, attitude, and 
practice framework highlights how cultural beliefs, limited preventive 
knowledge, and weak diagnostic engagement interact to hinder early detection and 
management. Strengthening community education, training health care providers on 
latent TB and HIV coinfection, and improving diagnostic infrastructure are 
essential to reduce morbidity and mortality among children in rural Democratic 
Republic of the Congo.
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OBJECTIVES: Asymptomatic tuberculosis (TB) has gained programmatic recognition 
in WHO's 2025 framework, but large-scale real-world evidence on its prognosis 
remains limited. We compared clinical characteristics, treatment outcomes, and 
post-treatment recurrence between asymptomatic and symptomatic pulmonary TB in 
South Korea.
METHODS: We conducted a nationwide retrospective cohort study linking the Korean 
National Tuberculosis Surveillance System, National Health Information Database, 
and cause-of-death registry. From Jan 1, 2016, to Dec 31, 2019, 88,929 patients 
with pulmonary TB were included. End-of-treatment outcomes were assessed using 
multivariable logistic regression. Recurrence among those with treatment success 
was evaluated through Dec 31, 2022 using competing-risks regression.
RESULTS: At diagnosis, 37.9% (33,753/88,929) were asymptomatic, of whom 69.3% 
were bacteriologically confirmed. Compared with symptomatic patients, 
asymptomatic patients had higher treatment success and lower TB-related 
mortality during treatment (adjusted odds ratio 0.70; 95% CI, 0.64-0.75). 
Asymptomatic status was also associated with a reduced risk of post-treatment 
recurrence (adjusted subdistribution hazard ratio 0.84; 95% CI, 0.76-0.94).
CONCLUSIONS: Over one-third of pulmonary TB cases were asymptomatic at 
diagnosis, most with bacteriological confirmation. Asymptomatic TB showed more 
favorable short- and long-term outcomes, yet a non-trivial proportion remained 
potentially infectious. These findings support expanding active case finding 
beyond symptom-based approaches and highlight the need for risk-stratified 
treatment strategies.
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Recent studies suggested that human cytomegalovirus (HCMV) exposure may increase 
tuberculosis (TB) disease risk. We assessed the association between active HCMV 
infection and recent HCMV exposure with tuberculosis (TB) disease among 
TB-presumptive South African adults. This was a cross-sectional case-control 
study that utilized stored plasma and serum samples collected from adults (≥18 
years) with presumptive TB self-presenting to primary care clinics in in the 
Kraaifontein District in Cape Town, South Africa. This study analyzed TB Cases 
(n = 98) who were mycobacterial culture and or GeneXpert Ultra positive and 
controls (n = 199) who were frequency matched by HIV status. Current HCMV 
infection (including reactivation or reinfection) and recent infection were 
defined using qPCR and serology (IgM and IgG avidity ELISA), while HCMV DNAemia 
was defined by a positive qPCR result alone. In a logistic regression model 
adjusting for age, gender, HIV status and BMI, TB disease was associated with 
HCMV DNAemia [adjusted odds ratio (aOR) 4.99, 95%CI 1.63-16.99, p = 0.007]. A 
similar association was observed for current HCMV infection, whereas no 
association was found for recent HCMV infection. These results indicate that 
active HCMV replication although not frequent may impair immune response to TB 
disease, TB disease could be leading to HCMV replication or an underlying common 
factor reactivates HCMV and Mtb replication in this population.

Copyright: © 2026 Semugenze et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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Improving Diagnosis of Severe Paediatric Lymphobronchial Tuberculosis Using 
Segmentation and Deep Learning on Chest X-Rays.

Basson M, Goussard P, Gie AG, Palmer M, Purchase SE, Grobler J.

BACKGROUND: Diagnosing intrathoracic tuberculosis (TB) in children under five 
years of age remains challenging. Clinical symptoms often overlap with those of 
other common childhood illnesses, and microbiological confirmation is frequently 
difficult to obtain in this age group. Despite advances in diagnostic 
technologies, few studies focus specifically on children younger than five 
years, the population in whom diagnosis is most complex. Intrathoracic 
lymphadenopathy on chest X-ray (CXR) is the hallmark radiological features of TB 
in this age group, but identification by trained physicians currently 
demonstrates only moderate diagnostic performance, with reported sensitivities 
ranging from 67% to 74% and specificities between 39% and 59%.
OBJECTIVE: We aimed to develop and evaluate an automated deep learning-based 
approach for identifying severe pulmonary lymphobronchial tuberculosis (LBTB) in 
children under five years of age using anterior-posterior (AP) chest X-ray 
images, with confirmed airway compression serving as the primary radiographic 
reference.
METHODS: A total of 402 AP chest X-ray images were included in this study. Half 
of the images were obtained from children diagnosed with intrathoracic TB and 
with confirmed airway obstruction on bronchoscopy and/or chest computed 
tomography (CT). The remaining half of images were normal AP chest X-rays from 
children without TB disease. Three convolutional neural network (CNN) 
architectures-VGG16, ResNet50, and InceptionV3-were evaluated and compared for 
their ability to classify pulmonary LBTB based on radiographic features.
RESULTS: A fine-tuned ResNet50 model achieved a statistically significant mean 
test sensitivity of 94.43% and mean test specificity of 94.79% in identifying 
TB-positive cases. The model classified disease presence by detecting 
radiographic manifestations of LBTB affecting the trachea and main bronchi on 
CXR images.
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Mycobacterium tuberculosis is the leading global cause of infectious disease 
deaths. A growing proportion of tuberculosis cases in high-income countries 
occur among foreign-born individuals, due to infections acquired before 
migration. We developed a system of mathematical models representing 
tuberculosis epidemiology in 187 countries, linked by migration patterns, and 
trained on empirical data for each setting. Using these models, we quantified 
how future tuberculosis risks in high-income countries are influenced by the 
success or failure of efforts to combat tuberculosis in high-burden settings. 
Over 2025-2050, we projected 2270,000 (95%CI: 1930,000 to 2730,000) tuberculosis 
cases in high-income countries if pre-2025 trends continue, with 54% (46 to 62) 
among foreign-born individuals (versus 39% in 2024), for an average incidence of 
6.0 (4.8 to 7.7) per 100,000 in 2050. Under the most optimistic scenario 
(assuming high-burden countries achieve aggressive WHO tuberculosis elimination 
targets), we estimated 667,000 (559,000 to 812,000) fewer tuberculosis cases in 
high-income countries over 2025-2050, with incidence of 2.6 (2.1 to 3.3) per 
100,000 in 2050. Under the most pessimistic scenario (reduced international 
health aid causes rising tuberculosis in high-burden countries), we estimated 
890,000 (793,000 to 998,000) additional tuberculosis cases in high-income 
countries, with incidence of 10.2 (8.4 to 12.7) per 100,000 in 2050. The United 
States, United Kingdom, Germany, Singapore, and France were the most affected 
high-income countries. For high-income countries, future tuberculosis incidence 
and mortality could vary by as much as 4 times depending on the success or 
failure of tuberculosis control in high-burden settings, fundamentally shaping 
strategies to prevent, detect, and treat tuberculosis in these settings.
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Despite the high prevalence of tuberculosis (TB) in developing countries, 
tubercular reactivation or new infections are rarely observed in patients with 
acute leukemia or after hematopoietic stem cell transplant (HSCT). We describe 9 
pediatric oncology or post-HSCT patients with TB. The median age was 9 years 
(range: 1 to 15 y). All leukemia patients (n=8) developed TB during or 
immediately after induction chemotherapy. The most common symptoms were fever 
and cough. Co-infection with other microorganisms was observed in 6 cases. 
Management included first-line antitubercular therapy (ATT) for 4 cases and 
second-line ATT for 5 patients, with a switch back to first-line ATT as soon as 
possible. ATT-induced hepatitis was observed in 3 cases. Tuberculosis led to 
chemotherapy treatment interruption in all cases, with a median duration of 16 
days (range: 7 to 28 d). All children responded well to ATT, with defervescence, 
resolution of effusion, resolution of cough, and radiologic improvement. The 
study highlights the clinical mimics, diagnostic difficulties, and 
treatment-related challenges with modifications needed for both TB and cancer 
when they occur together.
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Tuberculosis (TB) accounted for almost 1.2 million deaths in 2024. It remains a 
leading cause of mortality due to an airborne infectious bacterium, 
Mycobacterium tuberculosis (MTB). Despite the development of vaccines and 
antibiotics to cure the disease, it remains a major global problem due to the 
development of several ingenious pathogenic pathways. This comprehensive review 
introduces the mechanisms of bacterial pathogenesis against the human defence 
system and the development of drugs against MTB, with particular emphasis on the 
mechanisms of drug resistance and mutations that render them ineffective 
globally. There is also a discussion of the MTB lineage and the mutant 
types. The mechanisms of multidrug resistance and ineffective treatment regimens 
have driven advances in drug development and alternative therapeutics. New 
molecules that can potentially disarm MTB have been explored, including SQ109, 
GuaB2, Q203, Largazole, and Auranofin. In addition, natural compounds, 
bacteriophage therapy, antimicrobial peptides, and probiotics are also explored 
to help address the global threat posed by MTB.
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Smear microscopy using carbolfuschin- or auramine-based staining is widely 
employed for rapid mycobacterial detection from patient specimens. While 
auramine stains are preferred to detect M. tuberculosis complex (MTBC), there 
are little data on the relative performance of these stains for the detection of 
nontuberculous mycobacteria (NTM). This retrospective study evaluated the 
diagnostic accuracy of Kinyoun and auramine-rhodamine (AR) stains on clinical 
specimens from a tertiary cancer center (2017-2025), using culture-based 
identification as the gold standard. Of 16,294 specimens, 651 (4.0%) recovered 
mycobacteria, predominantly Mycobacterium avium complex (MAC) (56.2%) and MTBC 
(14.4%). Both stains demonstrated high specificity (>99.9%) but limited 
sensitivity (17.4% overall, 11.2%-11.8% among index cases) for mycobacteria, 
with higher sensitivity for MTBC (40.4%-43.6%) than NTM (12.9%-13.5%) (P < 
0.0001). 1.7% of mycobacteria-positive specimens had discordant qualitative AR 
vs Kinyoun smear results: AR detected three MTBC and three MAC cases missed by 
Kinyoun stain, while Kinyoun stain detected five rapid-growing mycobacteria 
(RGM) cases not detected by AR, though differences were not statistically 
significant (P > 0.05). Semi-quantitatively (1-4+), of 107 AR+/Kinyoun+ smears, 
AR was one grade higher in 9 specimens (3 MTBC, 5 MAC, 1 RGM), while Kinyoun was 
one grade higher in 3 specimens (2 MAC, 1 RGM). A significant increase in 
frequency of NTM isolation in culture over the study period was observed (P = 
0.02), but MTBC frequency remained stable. Given time and resource 
considerations, even where NTM predominates in prevalence, AR is appropriate as 
the primary mycobacterial stain, but carbolfuschin-based staining should be 
considered when RGM is suspected.
IMPORTANCE: Accurate and rapid detection of mycobacteria is essential for timely 
patient management, especially in vulnerable immunocompromised patients. This 
study analyzes more than 16,000 clinical specimens over 8 years and provides a 
direct comparison of auramine rhodamine and Kinyoun stains for mycobacterial 
detection on smear microscopy. Both stains show high specificity and comparable 
overall performance, but Kinyoun exhibits a modest trend toward improved the 
detection of rapid growing mycobacteria. These findings offer guidance for 
clinical laboratories performing smear microscopy for both tubercular and 
non-tuberculous mycobacteria.
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Despite the importance of monitoring Mycobacterium tuberculosis (Mtb) 
replication and antibiotic responses at the single-cell level, available tools 
to accurately monitor single Mtb replication are limited. Here, we report the 
development of Mtb-Timer, a fluorescent reporter in Mtb that exploits the 
intrinsic green-to-red photoconversion of the Timer protein as a proxy for Mtb 
replication. We generated an Mtb H37Rv strain expressing Timer (TimerMtb) and 
monitored in vitro Mtb replication at the single-cell level by imaging and flow 
cytometry. Moreover, we show that exposure to the first-line anti-tuberculosis 
antibiotics isoniazid, rifampicin, ethambutol, and pyrazinamide resulted in a 
dose-dependent green-to-red photoconversion by imaging and flow cytometry. When 
we tested Mtb-Timer in cellulo using primary human monocyte-derived macrophages, 
we observed that intracellular Mtb populations displayed a striking phenotypic 
heterogeneity. Single-cell Mtb-Timer green-to-red ratios analyzed by both fixed 
and live imaging revealed intracellular Mtb populations with high green-to-red 
ratios. In contrast, treatment with antibiotics showed a decrease in 
green-to-red ratios in a dose-dependent manner by imaging and flow cytometry. 
Collectively, these results establish Mtb-Timer as a robust tool for monitoring 
Mtb replication and antibiotic responses, both in vitro and in cellulo, by 
imaging and flow cytometry.
IMPORTANCE: Tuberculosis treatment is challenging in part because Mycobacterium 
tuberculosis (Mtb) populations are phenotypically heterogeneous. Within the same 
infection, bacterial cells can exist in different physiological states, from 
actively replicating to slow-growing or non-replicating forms. To better study 
these processes, we developed and validated Mtb-Timer, a fluorescent reporter 
that enables visualization of bacterial growth dynamics. The system is based on 
a fluorescent protein that changes color over time: newly synthesized protein 
emits green fluorescence (GFP) and gradually shifts to red (DsRed) as it 
matures. The green-to-red fluorescence ratio, therefore, reflects bacterial 
replication activity. Using microscopy and flow cytometry in both in vitro 
cultures and infected macrophages (in cellulo), Mtb-Timer enables the 
quantification of distinct bacterial subpopulations and the real-time monitoring 
of the green-to-red fluorescence ratio and bacterial burden during treatment 
with first-line antibiotics.
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OBJECTIVE: To analyse the epidemiological characteristics, spatial distribution 
and predictors of TB-related mortality in Risaralda from 2020 to 2024.
METHODS: A retrospective observational study was conducted using secondary data 
from the National Public Health Surveillance System (SIVIGILA). Descriptive 
statistics, spatial analysis (choropleth maps) and binary logistic regression 
were used to identify sociodemographic and clinical factors associated with TB 
case fatality. Model performance was evaluated using ROC curves, sensitivity, 
specificity and 5-fold cross-validation.
RESULTS: A total of 2081 confirmed TB cases were analysed, with a case fatality 
rate of 13.2%. Mortality was higher among individuals ≥ 65 years (OR: 3.87), 
hospitalized patients (OR: 7.33), HIV-positive individuals (OR: 3.49), those 
with undernutrition (OR: 1.89), males (OR: 1.45) and Indigenous persons (OR: 
1.67). The logistic model showed good discrimination (AUC: 0.82), with 
sensitivity of 79.2% and specificity of 73.8%. Cross-validation confirmed model 
stability (AUC: 0.81). Spatial analysis revealed high mortality in rural 
municipalities with low case burden, suggesting health inequities.
CONCLUSION: TB mortality in Risaralda is influenced by age, comorbidities and 
social determinants, with pronounced territorial disparities. These findings 
support the integration of spatial and predictive tools in TB surveillance to 
strengthen targeted interventions and reduce mortality in high-risk populations.

© 2026 John Wiley & Sons Ltd.

DOI: 10.1111/tmi.70168
PMID: 42153348

51. Ann Afr Med. 2026 May 20. doi: 10.4103/aam.aam_157_26. Online ahead of print.

When Infection Masquerades as Metastasis: Tuberculous Spondylodiscitis with 
Fibrous Dysplasia and Capillary Hemangioma in a Patient with Newly Diagnosed 
Hepatic Mass.

[Article in English, French; Abstract available in French from the publisher]

Kalekar T(1), Wadhawan M, Rahul G, Gupta R.

Author information:
(1)Department of Radiodiagnosis, Dr. D. Y. Patil Medical College, Hospital and 
Research Centre, Pune, Maharashtra, India.

Tuberculous spondylodiscitis can closely mimic spinal metastasis, particularly 
in patients with coexisting malignancy risk factors and atypical imaging 
findings. We report a diagnostically challenging case of a 70-year-old male with 
chronic hepatitis B infection who presented with progressive midback pain and 
was found to have a hypervascular hepatic mass with elevated serum 
alpha-fetoprotein levels, raising strong suspicion for hepatocellular carcinoma 
with vertebral metastasis. Magnetic resonance imaging demonstrated destructive 
D10-D11 spondylodiscitis with posterior element involvement and epidural 
extension, while contrast-enhanced computed tomography revealed a large 
enhancing hepatic lesion with washout characteristics suggestive of malignancy. 
The extensive vertebral involvement and concurrent liver lesion created 
significant diagnostic uncertainty. Histopathological examination following 
transpedicular biopsy demonstrated fibrous dysplasia and capillary hemangioma 
without evidence of malignancy. Subsequent Xpert MTB/RIF assay confirmed 
Mycobacterium tuberculosis infection. The patient underwent posterior spinal 
stabilization followed by initiation of antitubercular therapy, with subsequent 
clinical improvement. This case highlights the potential for diagnostic 
anchoring toward metastatic disease in patients with concurrent visceral lesions 
and emphasizes the importance of maintaining suspicion for spinal tuberculosis, 
particularly in endemic regions. Coexisting benign vertebral lesions such as 
fibrous dysplasia and capillary hemangioma may further complicate interpretation 
by mimicking aggressive neoplastic involvement. Histopathological and 
microbiological confirmation remain essential for establishing the correct 
diagnosis and guiding management.
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BACKGROUND: Timely, accurate tuberculosis (TB) diagnostics and strong laboratory 
networks are critical for providing high-quality TB care. In the Western Pacific 
Region, available resources, TB burdens, and access to TB testing vary 
dramatically between countries. To understand the current regional situation, we 
described TB diagnostic test availability and laboratory services in seven 
countries with high TB burdens in the Western Pacific Region: MAIN TEXT: In 
2024, World Health Organization's (WHO) Western Pacific Regional Office 
conducted an assessment of TB diagnostic test availability and laboratory 
services in seven countries with high TB burdens: Cambodia, China, Lao People's 
Democratic Republic, Mongolia, Philippines, Papua New Guinea, and Viet Nam. 
Standardised surveys were sent to members of country national tuberculosis 
programmes, and follow-up interviews were conducted. An in-person workshop was 
attended where preliminary findings were presented and updated, if necessary. 
The exercise revealed a high uptake of WHO-endorsed rapid molecular tests for TB 
detection, although the use of smear microscopy persists in most countries' 
remote areas. Regarding drug susceptibility testing, both molecular and 
phenotypic methods are employed. Testing for first-line TB drug resistance is 
generally available, but currently, testing capacity for new and re-purposed 
drugs remains limited. Most countries provide TB testing at district-level 
facilities in conjunction with well-established specimen transport networks, 
with laboratories utilising a mix of paper and electronic databases. 
Comprehensive TB and drug-resistance testing at peripheral settings remains a 
rarity.
CONCLUSIONS: The Western Pacific Region has invested significantly in TB testing 
and laboratory services. To ensure everyone in the region has access to TB 
diagnostics, these efforts must be maintained.
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Seiya Kato.

DOI: 10.1186/s41182-025-00898-z
PMCID: PMC13182110
PMID: 42152159

53. BMC Infect Dis. 2026 May 18. doi: 10.1186/s12879-026-13537-7. Online ahead of print.

Prevalence of Mycobacterium tuberculosis by using Gene Xpert and associated 
factors among presumptive for pulmonary tuberculosis patients attending at Debre 
Berhan Comprehensive Specialized Hospital, North Shoa Zone Amhara, Ethiopia 
2025.

Weldeyohannis TG(1), Yitbarek ZS(2), Sharew SG(2), Birhanu DC(1), Feleke ZM(1), 
Ayfokiru A(1), Zewde G(2), Tadesse DS(3)(4).

Author information:
(1)Debre Berhan Health Sciences College, Debre Berhan, Ethiopia.
(2)School of Medical Laboratory, College of Health Sciences, Debre Berhan 
University, Debre Berhan, Ethiopia.
(3)School of Medical Laboratory, College of Health Sciences, Debre Berhan 
University, Debre Berhan, Ethiopia. desta.seyoum2006@gmail.com.
(4)Pharmacology and Toxicology Unit, School of Pharmacy, College of Health 
Sciences, Debre Berhan University, Debre Berhan, Ethiopia. 
desta.seyoum2006@gmail.com.

BACKGROUND: Despite increasing use of Gene Xpert diagnostics, recent evidence on 
TB prevalence and associated risk factors among presumptive pulmonary TB 
patients in the North Shewa Zone is limited. Assessing these parameters at Debre 
Berhan Comprehensive Specialized Hospital is essential for improving TB 
diagnosis and control.
OBJECTIVE: This study aimed to determine the prevalence of Mycobacterium 
tuberculosis using Gene Xpert and identify associated risk factors among 
presumptive pulmonary TB patients at Debre Berhan Comprehensive Specialized 
Hospital in 2025.
METHODS: An institution-based cross-sectional study was conducted among 301 
presumptive pulmonary TB patients. Participants were selected using a multistage 
sampling technique. Data were collected through structured and pretested 
questionnaires via face-to-face interviews. EpiData version 4.6 was used to 
enter the data; Stata version 16.1 was used to analyze the data. Univariable 
analysis were used to identify candidate variables (p ≤ 0.25) for multivariable 
logistic regression. Statistical significance was declared at p < 0.05 with 95% 
confidence intervals (CIs).
RESULTS: Of 301 participants, 205 (68.1%) were male. The prevalence of pulmonary 
TB by Gene Xpert was 15.28% (95% CI: 11.63-19.82). Factors positively associated 
with TB positivity included close contact with known TB patients (AOR: 3.34; 95% 
CI: 1.22-9.09), HIV-positive status (AOR: 5.40; 95% CI: 1.86-15.61), farming 
occupation (AOR: 6.46; 95% CI: 5.12-15.60), and frequent cough (AOR: 8.90; 95% 
CI: 1.92-41.29).
CONCLUSION: The prevalence of pulmonary TB among presumptive patients was high 
(15.28%). Targeted screening, early diagnosis, and interventions to improve 
environmental conditions are recommended to reduce TB transmission in this 
population.
CLINICAL TRIAL NUMBER: Not applicable.
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BACKGROUND: Antibiotic-resistant tuberculosis is a worldwide health threat 
responsible for hundreds of thousands of deaths each year. The continuous 
escalation of multidrug resistance demands efforts to identify effective novel 
therapy approaches against mycobacteria, where selective pressure on the 
pathogen is not the only treatment goal. In this perspective, Sertoli cells 
(SCs), originally considered as "sustentacular cells" in the testis, have been 
elevated to cells of the immune system owing to their capacity to modulate the 
immune response. As such, they express immunoregulatory factors with a 
remarkable phagocytic capacity and anti-bacterial activity. The aim of the 
present study was to explore whether SCs could play a role in the treatment of 
mycobacteria infections that, to the best of our knowledge, has never been 
reported before.
METHODS: Neonatal porcine SCs monolayer were co-cultured with three different 
concentrations of Mycobacterium bovis Bacillus Calmette and Guerin for 48 h. The 
phagocytic activity of SCs and the interaction between mycobacteria and SCs have 
been investigated by the uptake experiment and electron microscopy analysis, 
respectively. The intra- and extracellular antibacterial activities of SCs have 
been evaluated by measuring their killing performances.
RESULTS: SCs were shown capable of phagocyting mycobacteria while remaining 
viable and maintaining ultrastructure integrity. Even at higher mycobacterial 
concentrations, SCs demonstrated an intracellular killing activity with a 
Logarithmic reduction of 0.4 Log10 CFU/ml up to 7 days and an extracellular 
killing activity with a Logarithmic reduction of 1 Log10 CFU/ml up to 10 days 
post-infection.
CONCLUSION: This study provided evidence that SCs could be a potentially 
valuable therapeutic tool for the treatment of mycobacterial infections, such as 
tuberculosis, by exerting a direct and indirect antibacterial action.
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Tuberculosis (TB) remains a global health issue and leading cause of death. 
Understanding the immune response to Mycobacterium tuberculosis infection is 
critical to advance TB control. Although immune factors involved in protection 
against TB have long been identified, these cannot predict the efficacy of TB 
vaccines, nor which individuals will control the infection or progress to active 
TB disease. This is especially challenging given the complexity of M. 
tuberculosis infection states and the breadth of TB disease severities, which is 
increasingly apparent from basic, clinical and translational research. Here, we 
discuss the evolving spectrum of M. tuberculosis infection outcomes and TB 
disease, how the host immune response determines and unfolds across this 
spectrum and how the natural diversity of M. tuberculosis contributes to this 
complexity. Integration of these new concepts with fast-evolving systems 
immunology approaches holds great potential to inform the design of novel 
strategies to control TB.
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Multidrug-resistant tuberculosis (MDR-TB) is associated with a high rate of 
treatment failure. Since the 9 to 11-month shorter oral regimen in MDR-TB 
treatment includes pyrazinamide (PZA), it is essential to assess the 
susceptibility of MDR-TB strains to PZA to guide effective therapy. The 
susceptibility of PZA is highly affected by drug pressure induced by rifampicin 
(RIF) and isoniazid (INH) resistant strains. This study examines the association 
between point mutations in the rpoB, katG, inhA, and pncA genes. Resistant 
patterns of MDR strains were detected through line probe assay. Phenotypic drug 
susceptibility testing for PZA was performed using MGIT 960 liquid culture for 
RIF-resistant, INH-resistant, and multidrug-resistant strains. In addition, pncA 
gene was sequenced to characterize the associated mutation pattern. Out of 780 
MTB-positive strains, 195 were found to be resistant to first-line drugs (RIF 
and/or INH). Among those 195 resistant isolates, 107 (54.87%) were resistant, 
and 88 (45.12%) were susceptible to PZA. Mutations at S531L in the rpoB gene 
(RIF), S315T in the katG gene (INH), and C-15T in the inhA gene (INH) were most 
common (111, 80, and 31, respectively). The highest resistance to PZA was found 
when all three gene mutations were present in combination (20/23). Out of 24 
PZA-resistant strains sequenced pncA gene mutation was found in 23 strains. 
Significantly high PZA resistance was detected in first-line resistant isolates, 
and this was much higher in combination mutations. The presence of these 
mutations predisposes the strain to acquisition of PZA resistance.
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People with tuberculosis (TB) undergo months of drug treatment before cure. 
Recent studies suggest that, even after successful treatment, TB patients may 
not fully clear the bacterium and be at risk for disease recurrence due to 
reactivation of resident bacilli. In this study, we conducted an analysis of the 
proteome of ten TB patients at week 1 after initiation of therapy and after 
twenty-five weeks of therapy, and also in 10 healthy community controls to 
identify dynamic and stable protein patterns in the lung and blood. We used 
bronchial alveolar lavage fluid (BALf) and serum from each TB patient at both 
time points for our analyses and identified 2,060 and 416 proteins in the BALf 
and serum samples, respectively, from at least 60% of the samples from each 
group. Six proteins shared significant trends between the two sample types. Data 
are available via ProteomeXchange PXD073337 for comparative studies and include 
a unique, paired BALf proteome data set in addition to a paired serum sample set 
from the same study subjects.
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Human immunodeficiency virus (HIV)-associated tuberculosis (TB) is a leading 
cause of morbidity and mortality, and HIV fuels the TB epidemic in many 
countries. While there is overlap, there are also critical differences in the 
diagnosis and management of HIV-associated TB, compared to TB in HIV-uninfected 
patients. To prevent deaths, the diagnosis and treatment of TB in people with 
HIV (PWH) needs to occur without delay. Non-sputum-based samples are important 
to fill the diagnostic yield gap created by challenges obtaining sputum, and 
reduced sensitivity of sputum diagnostics in PWH. Management of 
rifampicin-susceptible HIV-associated TB remains a 6month regimen initially with 
four drugs; an alternative 4month rifapentine and moxifloxacin containing 
regimen cannot be used in certain PWH (those with CD4 count <100 cells/mm3) and 
is currently not widely available. Management of rifampicin-resistant TB now 
involves a 6month all-oral regimen for most patients, including PWH. While 
significant gains have recently been made toward decreasing mortality from 
HIV-associated TB, there are many ongoing challenges, some of which are being 
addressed in active clinical trials.
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OBJECTIVES: Endobronchial tuberculosis (EBTB) is a common manifestation of 
tuberculosis (TB) that may cause airway obstruction if not promptly diagnosed 
and treated. This study described clinical, imaging, bronchoscopic 
characteristics and pulmonary function in patients with EBTB.
DESIGN: A single-centre cross-sectional study.
SETTING: The study was conducted at the National Lung Hospital, a tertiary 
hospital specialised in TB and lung diseases in Vietnam from May 2023 to May 
2024.
PARTICIPANTS: We consecutively enrolled 91 patients aged ≥16 years with 
bacteriologically confirmed EBTB, defined by positive Mycobacterium tuberculosis 
detection using GeneXpert MTB/RIF assay or liquid culture from bronchial biopsy 
or aspirate specimens with or without compatible histopathological findings. All 
participants underwent a standardised diagnostic workup, including chest high 
resolution CT (HRCT) scan, spirometry, bronchoscopy and histopathology.
OUTCOME MEASURES: The outcome of our study was the presence of central airway 
obstruction (CAO), defined as ≥50% narrowing of the trachea, mainstem bronchi, 
bronchus intermedius, lobar and segmental bronchi visually estimated on 
bronchoscopy and supported by HRCT findings.
RESULTS: Median age was 37 years (IQR: 27-54), 64.8% female; 31.9% were post-TB 
treatment cases and 68.1% newly diagnosed. Overall, 65.9% of patients had 
ventilatory defects, most commonly the restrictive pattern (66.7%). Lesions were 
more frequent in the left airway than right (64.8% vs 31.9%, p<0.001). CAO was 
found in 71.4% of patients, more common in post-TB cases (86.2% vs 64.5%). 
Multivariate logistic regression analyses showed that three variables were 
independently associated with the risk of CAO on bronchoscopy, including shorter 
duration from symptom onset to hospitalisation (<8 weeks) (adjusted OR 
(aOR) = 3.93, 95% CI 1.18 to 13.03), dyspnoea (aOR = 3.85, 95% CI 1.27 to 
11.68) and forced expiratory volume in one second (FEV1) <80% (aOR = 5.45, 
95% CI 1.28 to 23.33).
CONCLUSION: Ventilatory defects and CAO were common among patients with EBTB. A 
high level of suspicion should be applied to patients presenting with dyspnoea, 
shorter duration from symptom onset to hospitalisation (<8 weeks) and reduced 
FEV1 (< 80%).
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BACKGROUND: Due to inevitable evolution, clinical strains of Mycobacterium 
tuberculosis (Mtb) exhibit distinct phenotypes and differ significantly from 
laboratory strains. This divergence is driven by the acquisition of diverse 
mutations, intragenomic recombination, and potentially phage-mediated genetic 
exchange. Further investigation is therefore required to better understand these 
differences, especially regarding the emergence of novel open reading frames 
(ORFs).
METHODOLOGY: A large-scale whole-genome sequencing (WGS) dataset from 
tuberculosis (TB)-endemic countries was assembled into contigs. These contigs 
were then used to mine the cryptic proteome through in silico predictions, using 
an emerging state-of-the-art deep learning protein language model, ProtBERT. 
Structures of emerging ORF proteins were predicted using colabfold2. In 
addition, Ramachandran plot analysis and molecular dynamics simulation (MDS) 
were performed to assess structural validity and stability.
RESULTS: Most small cryptic proteins were derived from PE, PPE, and PE-PGRS 
family genes. Notably, a protein cluster consisting sequences of 101-300 amino 
acids showed no similarity with the proteins from the reference Mtb H37Rv strain 
but contained phage-derived domains and sequences homologous to host (primates) 
DNA. Sub-stratification of this cluster revealed the presence of domains like 
reverse transcriptases and other phage-associated proteins. BLASTp hits of these 
proteins showed similarity between these proteins and the host proteome. 
Structural validation showed that the Phi/Psi angles of modelled proteins were 
within the accepted ranges. Moreover, MDS of medoids of subclusters displayed 
stable root mean square deviation (RMSD) and radius of gyration (RGYR) profiles, 
supporting the structural plausibility of these proteins. Importantly, one 
sub-cluster showed a higher presence in drug-resistant Mtb strains. The 
co-occurrence of phage-related domains and host DNA strongly suggests 
illegitimate phage-mediated lateral transfer of host nucleic acids into the 
genome of Mtb.
CONCLUSION: The majority of the small ORFs are found to be nested within 
annotated genes. Particular emphasis has been given to the incidental finding of 
phage-host chimeric ORF signatures within the Mtb genome. This study provides 
computational evidence supporting the structural stability of these proteins. 
Thus, it can be speculated that such proteins may contribute to pathogenicity, 
survival within the host, or molecular mimicry mechanisms.
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BACKGROUND: Healthcare workers (HCWs) in public tertiary care hospitals, 
including chest diseases hospitals, experience a substantial tuberculosis (TB) 
burden, with 40-48% demonstrating baseline TB infection and incidence rates of 
4.2-4.8 per 100 person-years, indicating occupational exposure in high TB-burden 
settings. TB infection prevention and control (IPC) guidelines recommend that 
HCWs wear N95 respirators in pulmonary TB patient areas. To ensure appropriate 
use of N95 respirators by HCWs, an understanding of the barriers and 
facilitators associated with respiratory protection is needed. This study 
explored factors influencing N95 respirator use and reuse among HCWs in a 
TB-specialized tertiary care hospital in Bangladesh.
METHODS: Between December 1, 2013, and June 05, 2014, a field team consisting of 
five social scientists conducted a qualitative study to explore the factors 
influencing N95 respirator use and reuse among HCWs in a TB-specialized, 
tertiary care hospital in Bangladesh. We initially conducted a day long training 
workshop with 28 HCWs (doctors, nurses and ancillary workers) working in two 
multi-drug resistant (MDR) TB inpatient wards on the proper use, reuse, and 
storage of respirators. Participants also underwent N95 respirator fit testing 
and received a two-month supply (60 days) of N95 respirators. We also conducted 
observations with 22 HCWs before and after the workshop to document use of N95 
respirators and in-depth interviews with the 24 HCWs to explore TB risk 
perceptions, and the reported barriers and facilitators of N95 respirator uses.
RESULTS: At baseline, N95 respirators use was high among nurses (8/9), whereas 
none of the doctors and ancillary workers used N95 respirators. Post-workshop 
observation findings showed that the use of N95 respirators remained highest 
among nurses (11/12) compared to doctors (1/5) and ancillary workers (2/5). 
Perception that N95 prevents germs from entering the body, the feeling of 
increased confidence when wearing them and concerns about MDR-TB were identified 
as key motivators for respirator use. In contrast, misperceptions that long-term 
exposure to TB confer immunity against infection, discomfort, lack of motivation 
from senior colleagues, pain, difficulties in accessing respirators, 
communication challenges, fogging of spectacles and cumbersome storage for reuse 
were identified as the main barriers to consistent N95 respirator use by HCWs.
CONCLUSION: N95 respirator use among HCWs was feasible but varied substantially 
across professional groups, with consistently higher uptake among nurses. 
Persistent behavioral, structural, and institutional barriers limited consistent 
use. Addressing misconceptions, improving access and storage systems, 
strengthening leadership support, and reinforcing institutional policies may 
enhance adherence to respirator use in high TB-burden settings.
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PURPOSE: Rapidly growing mycobacteria (RGM) are uncommon causes of cardiac 
implantable electronic device (CIED) infection and present unique diagnostic and 
therapeutic challenges. Data describing their clinical characteristics, 
management, and outcomes remain limited, and comparative information with 
tuberculous mycobacterial CIED infections is scarce. This study aimed to 
describe a single-center case series of RGM-associated CIED infections and to 
synthesize published cases to characterize clinical presentation, management, 
and outcomes, with exploratory comparison to Mycobacterium tuberculosis CIED 
infections.
METHODS: We reviewed a prospectively maintained lead extraction registry at a 
single center (January 2003-August 2024) to identify cases of RGM CIED 
infection. We also performed a structured literature review of published 
mycobacterial CIED infections using predefined search terms and eligibility 
criteria, followed by descriptive analyses and exploratory comparisons between 
RGM and M. tuberculosis cases.
RESULTS: Among 1120 patients undergoing lead extraction for CIED infection, 3 
cases (0.3%) were caused by RGM (Mycobacterium fortuitum, n = 2; Mycobacterium 
abscessus complex, n = 1). All 3 institutional cases occurred weeks to months 
after device implantation and presented as pocket or lead-associated infections. 
Initial blood cultures were negative in 1 case. Complete device removal was 
achieved in all 3 cases; 2 patients survived following targeted antimicrobial 
therapy, whereas 1 died from postoperative multiorgan failure. No relapses were 
observed during available follow-up in the surviving patients (1 and 3 years). 
The literature review identified 46 additional mycobacterial CIED infections (38 
RGM, 8 M. tuberculosis). Patients with RGM infections presented significantly 
earlier than those with M. tuberculosis infections (median 60 [21-365] vs. 450 
[330-1825] days, p = 0.011), and RGM cases were more likely to undergo complete 
extraction (90% vs. 50%, p = 0.017). Other differences were difficult to 
interpret because of the small number of cases.
CONCLUSIONS: RGM are rare causes of CIED infection that may present after recent 
device manipulation or with initially negative cultures. In this exploratory 
analysis, RGM infections were more often pocket-centered and more frequently 
managed with complete device extraction than M. tuberculosis infections. Early 
recognition, microbiologic diagnosis, complete device removal, and targeted 
multidrug antimicrobial therapy were associated with favorable outcomes in most 
cases.
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Non-adherence to anti-tuberculosis (TB) treatment remains a major barrier to 
effective TB control, contributing to poor treatment outcomes, relapse, and the 
emergence of drug-resistant TB. Evidence on the magnitude and determinants of 
non-adherence in Tanzania is limited. This study assessed the prevalence of 
non-adherence to anti-TB treatment and its associated factors. A hospital-based 
cross-sectional study was conducted among adult TB patients receiving treatment 
at Mwananyamala Regional Referral Hospital. 245 participants were recruited 
using systematic random sampling. Data were collected using a structured 
interviewer-administered questionnaire. Descriptive statistics were used to 
summarize participant characteristics. Log-binomial regression analysis was 
performed to estimate crude and adjusted prevalence ratios (PRs) with 95% 
confidence intervals (CIs) for factors associated with non-adherence, with 
significance set at p < 0.05. The prevalence of anti-TB non-adherence was 33.5%. 
Experiencing side effects (aPR = 1.664; 95% CI: 1.129-2.449) and poor knowledge 
about TB (aPR = 1.704; 95% CI: 1.062-2.732) were associated with increased 
likelihood of non-adherence. Family support was associated with a lower 
likelihood of non-adherence (aPR = 0.696; 95% CI: 0.487-0.994). Other 
socio-demographic, clinical, and health system factors were not significantly 
associated with non-adherence. Non-adherence to anti-TB treatment remains high 
in Tanzania, affecting approximately one-third of patients. Medication side 
effects and poor TB knowledge are key drivers of non-adherence, while family 
support plays a protective role. Interventions focusing on patient education, 
effective management of treatment side effects, and strengthening family and 
community support systems are essential to improve adherence and enhance TB 
control efforts.
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Tuberculosis (TB) is a major global health threat, with millions of new cases 
diagnosed annually. Rifampicin is a cornerstone drug in the current standard of 
care for TB treatment. Recently, rifapentine, an analog of rifampicin, has been 
considered as an alternative to rifampicin primarily due to its longer half-life 
and shorter 4-month TB treatment regimens. Despite some encouraging advantages 
in the clinical setting, the rifamycin resistance mutation frequency and type 
have yet to be systematically investigated. The mutation identity and frequency 
could directly impact clinical outcomes and the epidemiology of TB resistance. 
Our objective was to compare the in vitro antimicrobial properties of 
rifapentine and rifampicin across four Mycobacterium tuberculosis strains, 
namely H37Rv, CDC1551, HN878, and W4, a lineage 2 (Beijing) genotype, and to 
determine whether resistance differed between the two drugs. We compared the 
frequency of resistance between rifampicin and rifapentine at various 
concentrations, and evaluated the frequency of different mutation types in the 
four chosen TB strains via Sanger sequencing. Overall, no significant 
differences were observed in the frequency of resistance or mutation identity 
between rifampicin and rifapentine; however, strain-dependent differences were 
noted. H37Rv showed a higher frequency of resistance at all concentrations 
tested in both drugs compared to CDC1551 and the Beijing strains W4 and HN878. 
The profound overlap in in vitro properties between the two antimicrobials 
provides valuable insight for the ongoing evaluation of rifapentine as a viable 
alternative to rifampicin in the standard of care for TB 
treatment.
IMPORTANCE Recent clinical trials demonstrate that a 4-month regimen 
combining rifapentine, isoniazid, pyrazinamide, and moxifloxacin is non-inferior 
to the standard 6-month rifampicin-based regimen. This shorter regimen, with 
less frequent rifamycin administration, may enhance patient compliance and 
treatment outcomes. However, two pivotal questions warrant attention before 
proceeding with a switch to rifapentine-based treatments. First, we must ensure 
that rifapentine maintains comparable or lower rates of rifamycin resistance, as 
an increased rate of resistance mutations would undermine the new regimen's 
viability. Second, we need to confirm whether current molecular diagnostic tools 
can accurately detect rifapentine resistance with equivalent sensitivity and 
specificity. Thus, any rifapentine-specific mutations and their frequency must 
be identified and incorporated into existing molecular diagnostic platforms if 
novel. In our investigation, we found that the mutation frequency and repertoire 
were not significantly different between rifampicin and rifapentine within 
strains. Current diagnostic methods should be equally sensitive to rifapentine 
and rifampicin resistance.
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Next-generation sequencing is a more rapid and robust technique than phenotypic 
drug susceptibility testing (pDST) for diagnosing drug-resistant tuberculosis 
(DR-TB). Targeted next-generation sequencing (tNGS) using Oxford Nanopore 
Technology (ONT) is an easy, tabletop, and portable option for comprehensive 
drug resistance profiling. Sputum sample/Mycobacterium tuberculosis (M. tb) 
isolates from 351 bacteriologically confirmed TB patients between January 2022 
and June 2023 were used in the study. We assessed the feasibility of using DNA 
isolated with an extraction device from a routine rapid point-of-care test, 
thereby requiring minimal biocontainment. A commercial Deeplex Myc-TB primer set 
was used with M. tb for tNGS. Library preparation was done with a rapid 
barcoding kit from ONT, and run using MinION Mk1C (ONT). tNGS performed with the 
DNA extracted using the Trueprep device showed successful runs with lineage and 
DR prediction for 252 samples. As part of this study, a bioinformatics pipeline 
was customized in-house and validated at ICMR-NIRT and has been made publicly 
available on GitHub. Among the runs, the highest depth was obtained for inhA 
(1160.11), while rrl (89.52) had the lowest depth. tNGS showed comparable 
sensitivity and specificity with a sensitivity of 95% for RIF, 88% for INH, and 
100% for FQ, AMG, and LZD. The agreement between tNGS and pDST by Cohen's kappa 
was between 0.90 and 1.00 for RIF, FQ, AMG, STR, and LZD, and less than 0.8 for 
PZA and ETH. Our pilot evaluation study was conducted to assess the feasibility 
of implementing tNGS using an ONT device from direct unprocessed sputum using a 
Trueprep AUTO extraction device for DNA extraction independent of a BSL3 or TB 
containment laboratory. A conceptual diagnostic algorithm for low- and 
middle-income country to perform tNGS as a single follow-on molecular test under 
programmatic setting, together with an in-house bioinformatic pipeline, to 
ensure equity access to rapid DR-TB testing has been proposed.
IMPORTANCE: Our study highlights the importance of using point-of-care test DNA 
directly for targeted next-generation sequencing (tNGS), thus involving minimum 
biocontainment. The testing is rapid and promises tNGS in different tiers of 
tuberculosis laboratory under programmatic setting in low-resource high-burden 
setting.
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The accurate and timely detection of Mycobacterium tuberculosis complex (MTBC) 
and non-tuberculous mycobacteria (NTM) remains a diagnostic challenge, 
particularly in extrapulmonary samples and low-resource settings. This study 
aimed to evaluate and compare the clinical performance of three commercial 
real-time polymerase chain reaction (PCR) assays, VIASURE M. tuberculosis 
complex + non-tuberculous mycobacteria Real-Time PCR Detection Kit ("Viasure"), 
Mycobacterium Multiplex Nucleic Acid Diagnostic Kit ("Sansure"), and Anyplex 
MTB/NTMe Real-Time Detection ("Seegene"), against conventional diagnostic 
methods (smear microscopy and culture) for the detection of MTBC and NTM in 
pulmonary and extrapulmonary samples. We analyzed 407 clinical samples from 
patients with suspected tuberculosis (TB) or other mycobacterioses. All samples 
were tested by smear microscopy, mycobacterial culture, and three real-time PCR 
assays. First, we compared the kits against smear and culture separately (scheme 
1). Second, we used a composite reference standard (CRS) that classified a 
sample as positive if any of the five tests were positive and evaluated smear, 
culture, and the three PCRs for MTBC and NTM (scheme 2). Third, we compared 
Viasure and Sansure to Seegene as a reference, excluding PCR positives with Ct ≥ 
35 to focus on high-confidence results (scheme 3). Overall positivity was lowest 
for smear (14.8%; 41/278) and culture (32.7%; 48/147), intermediate for Sansure 
(18.7%; 52/278), and highest for Viasure (60.1%; 167/278) and Seegene (53.2%; 
148/278), both in pulmonary and extrapulmonary samples. In scheme 1, using smear 
or culture as references, Viasure and Seegene showed high sensitivity but modest 
specificity, which is, in fact, attributable to the poorer clinical performance 
of the reference methods. Under the CRS in scheme 2, smear and culture detected 
only about 20% and 46% of CRS-positive cases, respectively, whereas Viasure and 
Seegene captured most MTBC infections (total MTBC sensitivities of 0.73 and 
0.71, respectively). For both schemes 1 and 2, Sansure was clearly less 
sensitive than the other kits to detect MTBC. For NTM, Viasure markedly 
outperformed the other kits (total sensitivity 0.88; specificity 0.98), whereas 
Sansure and Seegene showed very low NTM sensitivity (0.19 and 0.13) despite 
near-perfect specificity. In scheme 3, restricting analyses to Ct < 35 and using 
Seegene as reference yielded very high MTBC agreement between kits: Viasure was 
more sensitive (0.97) but slightly less specific (0.89), while Sansure was less 
sensitive (0.84) but almost perfectly specific (0.99); NTM performance could not 
be reliably assessed in this scheme due to the scarcity of Seegene NTM positives 
after applying the Ct filter. Our findings show that Viasure and Seegene 
substantially outperform smear microscopy and culture for MTBC detection in both 
pulmonary and extrapulmonary specimens, with Viasure offering the best overall 
balance and clearly superior NTM detection. Sansure behaves as a very specific 
but under-sensitive option, contributing comparatively few additional diagnoses 
beyond conventional methods. In medium to high-burden settings where rapid and 
accurate differentiation of TB and NTM from clinical samples is crucial, these 
results support the use of highly sensitive PCR assays (particularly Viasure and 
Seegene) as central tools within diagnostic algorithms, complemented by culture 
for drug susceptibility testing and full species characterization.
IMPORTANCE: In this study, we have carried out an extensive validation of the 
three commercial qPCR kits available in Ecuador for the diagnosis of 
Mycobacterium tuberculosis and non-tuberculous mycobacteria, comparing them with 
standard methods. This evaluation was made with an extensive population of more 
than 400 pulmonary and extrapulmonary clinical samples. We found that two of the 
commercial kits are equivalent in diagnostic performance and outperformed 
traditional methods for mycobacterial diagnosis, while the third kit had a very 
poor performance. To the best of our knowledge, for two of the three commercial 
kits included in the study, there are no publications evaluating their clinical 
performance. This study provides useful information for the clinical 
microbiology community related to mycobacterial diagnosis, especially for low- 
and middle-income settings where smear microscopy and culture are still widely 
used, and where automatic systems like Gene Xpert still are economically 
challenging.
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BACKGROUND: Castleman disease (CD) is a rare lymphoproliferative 
clinicopathological entity characterized by non-neoplastic lymph node 
hypertrophy with distinct histopathology. It has a wide spectrum of presentation 
ranging from benign localized unicentric CD to idiopathic multicentric CD and 
human herpes virus (HHV) associated disease which are potentially 
life-threatening. Treatment includes steroids, chemotherapy and immunotherapy. 
It has not been reported in Nigerian children.
CASE SUMMARY: A 13-year-old boy presented with fever and body swelling of four 
weeks, cough of one week and difficulty in breathing of three days duration. On 
examination he was acute on chronically ill-looking, in respiratory distress, 
with significant generalized lymphadenopathy, bilateral pedal oedema and 
hepatosplenomegaly. Disseminated tuberculosis (TB) and lymphoproliferative 
disease were considered. He had leucocytosis with predominant neutrophils, 
elevated erythrocyte sedimentation rate and inflammatory cells on bone marrow 
cytology. GeneXpert and retroviral screen were negative. Chest X-ray showed 
mediastinal shadows. Abdominal ultrasound scan showed hypoechoic lobulated 
masses with branching margins. Lymph node biopsy showed encapsulated lymphoid 
tissue composed of proliferating large-sized atretic lymphoid follicles with 
expanded mantle zones and lymphocytes arranged in strata giving an onion-skin 
appearance characteristic of CD. HHV was not excluded. Caregivers were 
counselled on chemotherapy but defaulted.
CONCLUSION: CD is rare but presents similarly to disseminated TB or lymphoma 
clinically. Efforts and provisions should be made for early histological 
diagnosis in suspected cases.
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BACKGROUND: Machine learning models for chest X-ray (CXR)-based tuberculosis 
(TB) detection often suffer from performance drops when deployed across 
institutions due to domain shifts caused by differences in patient populations, 
imaging protocols, and equipment. Domain adaptation has been widely studied to 
address the problem, but privacy regulations restrict data sharing, making 
conventional approaches infeasible.
PURPOSE: We aim to enhance TB detection performance when a detector model is 
shared across multiple clinical sites without accessing any source data or 
statistics. This problem is related to source-free domain adaptation (SFDA) but 
requires special designs for imbalanced binary classification.
METHODS: We propose two methods for TB detection, which are based on Source 
HypOthesis Transfer (SHOT) and SFDA via source Distribution Estimation 
(SFDA-DE), respectively. As the main ideas of our methods, we propose 
ranking-based pseudo-labeling and selective fine-tuning of network layers to 
address severe class imbalance and prevent overfitting.
RESULTS: On six unseen target domains with high class imbalance, our proposed 
SFDA methods significantly improved the average F1 score and AUROC compared to 
non-adapted models, all without accessing source data during adaptation.
CONCLUSIONS: Our methods offer a privacy-preserving and effective strategy to 
improve the generalization of TB detection models across institutions, 
addressing domain shifts while complying with data-sharing restrictions.
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Host-associated microbes are key components of animal health and physiology, 
with particular importance for determining responses to pathogen infection. The 
gut microbiota is highly variable at the individual level, being shaped by a 
multitude of factors including diet, social behaviour, and age. Yet the relative 
influence of these traits on microbiota composition, and the consequences of 
this variation for host responses to pathogens remain unresolved. Here we 
investigate factors that shape the faecal microbiome in European badgers (Meles 
meles). Badgers act as a wildlife reservoir of Mycobacterium bovis, a zoonotic 
pathogen and the causative agent of bovine TB (bTB) in cattle, but the potential 
role of the microbiome in shaping patterns of infection and severity of disease 
is not known. Analysing 165 samples from 72 badgers over 3 years, we found that 
social group and age were key determinants of faecal microbiota composition and 
identified several bacterial genera associated with bTB infection. Investigation 
of microbiome dynamics at the individual level using longitudinally sampled 
badgers revealed marked heterogeneity in age-dependent microbiome trajectories 
that were not detectable from population level trends in chronological age. 
These data provide novel insights into the factors associated with microbial 
community dynamics in complex wild systems and highlight the need for 
individual-level and longitudinal approaches to studying host-microbiome 
associations.
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More than 80% of the world's population lives in low-income and middle-income 
countries, yet access to critical care remains limited in these regions. 
Infectious diseases, especially human immunodeficiency virus, tuberculosis, and 
malaria, remain leading causes of critical care admissions and are associated 
with high mortality. Early recognition and timely initiation of appropriate 
therapies are important in improving outcomes. In this article, we aim to 
highlight the burden of disease, clinical presentation, diagnostic strategies, 
and management principles for these diseases in critically ill patients.

Copyright © 2026 Elsevier Inc. All rights reserved.

DOI: 10.1016/j.ccc.2026.01.002
PMID: 42173641 [Indexed for MEDLINE]

72. Microb Genom. 2026 May;12(5):001709. doi: 10.1099/mgen.0.001709.

Direct nanopore sequencing of Mycobacterium tuberculosis on sputa and rescue of 
suboptimal results to enhance transmission surveillance.

Saleeb SM(1)(2)(3), Marcos-Abellán A(1)(3), Cabezas Fernández MT(4), 
Vallejo-Godoy S(5), Martínez-Lirola M(4), Bernal Ramírez G(1), Herranz-Martín 
M(1), Buenestado-Serrano S(1)(2), Pardo-Diaz A(6), Ruiz Serrano MJ(1), Muñoz 
P(1)(2)(7), Pérez-Lago L(1), García de Viedma D(1)(2).

Author information:
(1)Department of Clinical Microbiology and Infectious Diseases, Gregorio Marañón 
General University Hospital, Gregorio Marañón Health Research Institute (IiSGM), 
Madrid, Spain.
(2)CIBER of Enfermedades Respiratorias (CIBERES), Madrid, Spain.
(3)Doctoral School, Autonomous University of Madrid, Madrid, Spain.
(4)Microbiology Department, Torrecárdenas University Hospital Complex, Almería, 
Spain.
(5)Department of Preventive Medicine, Public Health and Epidemiological 
Surveillance, Poniente University Hospital, Almería, Spain.
(6)Department of Technology, Extremadura Center for Advanced Technologies 
(CETA-CIEMAT), Trujillo, Spain.
(7)Department of Medicine, Complutense University of Madrid, Madrid, Spain.

Whole-genome sequencing (WGS) has enhanced precision to predict antimicrobial 
resistance and track transmission in Mycobacterium tuberculosis (MTB). Due to 
the slow-growing nature of MTB, genomic results are unavoidably delayed; 
however, few efforts have been made to accelerate them by performing WGS 
directly on respiratory specimens. Most culture-free efforts in the literature 
have focused on the acceleration of resistance prediction. The present study 
provides further evidence to the only preceding study aiming to accelerate the 
precise delineation of transmission, coupling culture-free WGS to a surveillance 
programme. Our study is distinguished from its predecessor by being the first to 
apply flexible nanopore sequencing for the purpose of further accelerating the 
process. A total of 71 sputa were selected for the study, in which we only 
applied a procedure to deplete human DNA, thus avoiding other costly and 
cumbersome alternatives based on capture baits. Optimal results (>90% of genome 
covered, mean coverage >45× and >70% genome covered >20×) were obtained from 
33.8% of the cases, which allowed the corresponding cases to be ruled in or out 
of transmission clusters, close to their diagnosis. A further 12.6% of the 
samples yielded suboptimal results (15.5%-90.92% at >10×), which could also be 
exploited thanks to our rescue pipeline; the rationale was to attempt to 
identify, from the suboptimal sequences, the informative SNPs that are markers 
for relevant transmission clusters in our population. The rescue pipeline 
facilitated pre-allocation of new cases to pre-existing clusters and moreover 
enabled the specification of genomic relationships between new cases and 
preceding ones in the cluster. In summary, the present study has demonstrated 
that epidemiologically valuable information can be obtained directly from sputum 
in approximately half of the samples analysed. This study represents a new 
advancement in the pursuit of enhancing faster comparative genomics, at 
diagnosis, for epidemiological applications.
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BACKGROUND & OBJECTIVE: Isoniazid monoresistance poses a growing concern in 
tuberculosis (TB) management, as it can compromise treatment outcomes and 
increase risk of multidrug-resistant TB. With limited data on its prevalence and 
characteristics in Pakistan, identifying its prevalence and factors associated 
is imperative. This study, therefore aimed to identify prevalence and resistance 
profile of isoniazid mono-resistance isolates and association of isoniazid 
mono-resistance with demographic, TB category and patient status.
METHODOLOGY: This retrospective study analyzed all Mycobacterium tuberculosis 
complex (MTBC) culture-positive samples received at the Indus Hospital & Health 
Network (IHHN) Microbiology Laboratory between 2015 to 2023. Samples with no 
growth or growth of organisms other than MTBC, were excluded. Data were analyzed 
using SPSS version 26.
RESULT: A total of 5,820 MTBC-positive cultures were evaluated. Among these, 140 
(2.4%) were identified with isoniazid monoresistance. The prevalence fluctuated 
across the study period, with the highest rate observed in 2023 (3.5%). Most 
patients with isoniazid monoresistance had pulmonary TB (117; 83.6%) compared to 
extrapulmonary TB (23; 16.4%). The majority were newly enrolled cases (127; 
90.7%). No statistically significant associations were found between isoniazid 
monoresistance and patient demographics or TB category.
CONCLUSION: The prevalence of isoniazid monoresistance remained relatively low 
but showed a rising trend, peaking in 2023. Most cases occurred in newly 
enrolled pulmonary TB patients. Continuous surveillance and early detection are 
essential to guide treatment strategies and prevent the emergence of multidrug 
resistance.

Copyright: © Pakistan Journal of Medical Sciences.

DOI: 10.12669/pjms.42.(ICON26).15695
PMCID: PMC13188670
PMID: 42170407

74. Pak J Med Sci. 2026 Apr;42(4ICON Suppl):S138-S140. doi: 
10.12669/pjms.42.(ICON26).15705.

An elusive diagnosis: IPSID presenting as a tuberculosis-like gastrointestinal 
disorder.

Ahmed M(1), Kazi AN(2), Herekar FF(3), Patel MJ(4).

Author information:
(1)Muzeer Ahmed, Department of Internal Medicine, Indus Hospital and Health 
Network, Karachi, Pakistan.
(2)Abdul Nafey Kazi, Department of Internal Medicine, Indus Hospital and Health 
Network, Karachi, Pakistan.
(3)Fivzia Farooq Herekar, Department of Internal Medicine, Indus Hospital and 
Health Network, Karachi, Pakistan.
(4)Muhammad Junaid Patel, Department of Internal Medicine, Indus Hospital and 
Health Network, Karachi, Pakistan.

Immunoproliferative Small Intestinal Disease (IPSID) is a rare 
lymphoproliferative disorder involving the proximal small intestine with no 
definitive pathogenesis reported. It typically presents with chronic diarrhea, 
weight loss, and malabsorption, closely mimicking conditions such as abdominal 
tuberculosis (TB) and celiac disease. Reports from Pakistan are extremely 
uncommon. We report a 17 years old male with chronic diarrhea and weight loss, 
initially treated as abdominal TB for six months. Despite partial improvement, 
his symptoms relapsed with worsening weakness. Lymph node biopsy confirmed IPSID 
with transformation into B-cell Non-Hodgkin Lymphoma.
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INTRODUCTION: Tuberculosis (TB) is an infectious disease caused by Mycobacterium 
tuberculosis (MT), which primarily affects the lungs (pulmonary tuberculosis) 
but can also involve other organs, such as bone, lymph nodes, brain, and 
kidney (extrapulmonary tuberculosis). Although it is a curable and preventable 
disease, it continues to be a major public health problem. Adherence to therapy 
plays an important role in treatment outcome. The objectives are to study the 
prevalence of non-adherence to anti-tuberculosis treatment among new patients 
with pulmonary tuberculosis in the field practice area of a tertiary care 
hospital in Hyderabad and to determine the factors influencing non-adherence to 
treatment among new patients with pulmonary tuberculosis.
METHODOLOGY: A community-based cross-sectional study was carried out in the 
field practice areas of Osmania Medical College, Hyderabad, between October 2020 
and March 2021. All newly diagnosed patients with pulmonary tuberculosis 
registered under Directly Observed Treatment Short-Course (DOTS) from October 
2020 to March 2021 were taken into the study. Taking the prevalence of 
non-adherence to anti-tuberculosis treatment as 50% and absolute error as 5% 
with 95% confidence interval, the sample size was calculated as 385, and the 
participants were chosen by simple random sampling. A predesigned, pretested, 
and semi-structured questionnaire was used for collecting data on 
sociodemographic and socioeconomic factors, clinical characteristics, and 
factors influencing non-adherence to treatment, such as patient-related factors, 
health system-related factors, stigma/discrimination, disease-related factors, 
and medicine-related factors, by interviewing the patients.
RESULTS: The mean age of the study population was 43 years. Of the patients, 
77.7% (299) were men and 22.3% (86) were women. In this study, 19.48% of the 
study participants had non-adherence to treatment. Socioeconomic status, 
educational status, marital status, side effects of drugs, awareness about 
treatment completion, and smoking were significantly associated with 
non-adherence to treatment.
CONCLUSION:  Marital status, educational status, smoking, and socioeconomic 
constraints contribute to poor adherence. Improving adherence to treatment 
requires a comprehensive, patient-centered approach that combines health 
education, counselling, social support, and strengthened healthcare delivery 
systems.
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A homozygous deleterious IFN-γR1 variant (c.672G>A) was identified in a child 
with Mycobacterium tuberculosis infection and erythroderma. This case 
demonstrates that complete autosomal recessive IFN-γR1 deficiency can present 
with tuberculosis resembling BCG disease in endemic regions.
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Outcomes and Treatment-limiting Adverse Events of Patients Receiving BPaL and 
BPaL-FQ in California.
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BACKGROUND: The regimen bedaquiline, pretomanid, and linezolid (BPaL), with or 
without moxifloxacin, is recommended for treating multidrug-resistant 
tuberculosis (MDR TB). We describe real-world outcomes and tolerability of BPaL, 
with or without fluroquinolone (BPaL-FQ) in the U.S.
METHODS: Using data collected by the California MDR TB Service for patients 
receiving BPaL and BPaL-FQ during 2020-2024, we analyzed favorable outcomes 
(cure or treatment completion), relapse, and adverse event frequency and 
severity.
RESULTS: Ninety-seven patients were started on any pretomanid-containing regimen 
during 2020-2024; 76 (78%) of these had pulmonary TB, 21 (22%) had concurrent or 
exclusive extrapulmonary disease. Sixty-nine patients received at least 4 weeks 
of BPaL or BPaL-FQ and had final outcome documented. Favorable treatment 
outcomes were reported in 64 (93%) patients overall and in more than 80% of 
patients in almost all subgroups, regardless of underlying resistance pattern, 
site of disease, or comorbidities. There were no microbiologically confirmed TB 
relapses. Two deaths occurred in patients receiving BPaL-FQ. Adverse events that 
led to a drug change occurred in 40% of patients and included peripheral 
neuropathy, cytopenias, gastrointestinal upset, and headache or dizziness. The 
majority were attributed to linezolid 600 mg daily and associated with linezolid 
trough above 2 µg/mL; fluroquinolones were also frequently implicated.
DISCUSSION: In a cohort of patients receiving BPaL or BPaL-FQ in California 
during 2020-2024, a majority had a favorable outcome. More than one third of 
patients required drug dosage change or discontinuation to complete therapy. 
Linezolid was the main driver of poor tolerability and regimen changes.
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Early clearance of Mycobacterium tuberculosis among Indonesian household 
contacts is not associated with circulating beta-glucan present at the time of 
exposure.
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A significant proportion of individuals heavily exposed to infectious 
tuberculosis patients do not acquire Mycobacterium tuberculosis (Mtb) infection, 
as detected by an interferon gamma release assay (IGRA). Trained immunity may 
contribute to this host resistance to Mtb infection, also termed early 
clearance. From a prospective tuberculosis household study in Indonesia we 
selected 80 heavily exposed IGRA-negative household contacts, of whom 40 
converted their baseline-negative IGRA to positive after three months (IGRA 
converters) and 40 remained IGRA-negative (early clearers). From all individuals 
we measured circulating β-D-glucan and used their serum for induction of trained 
immunity in vitro, using peripheral blood mononuclear cells from healthy 
unexposed Dutch donors, that were stimulated with unrelated stimuli six days 
after exposure to serum from household contacts. β-D-glucan concentrations and 
positivity did not correlate with early clearance, nor with serum-induced 
in-vitro trained immunity as measured by heterologous cytokine responses. These 
findings suggest that early clearance is unlikely to be maintained by 
circulating β-D-glucan or other serum factors present at exposure to Mtb, and 
may instead depend on cell-intrinsic or local host processes not captured by 
serum-based assays.
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trans-Translation inhibitors that kill Mycobacterium tuberculosis and pathogenic 
non-tuberculous mycobacteria also disrupt metal homeostasis.
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Mycobacterium tuberculosis and pathogenic nontuberculous mycobacteria pose a 
growing challenge to human health, and new antibiotics that target new pathways 
with novel mechanisms of action are urgently needed. Acylaminooxadiazole 
derivatives have previously been shown to inhibit the trans-translation ribosome 
rescue pathway and kill M. tuberculosis. Here, we show that modifications to the 
acylaminooxadiazole scaffold can improve potency and tune mycobacterial species 
specificity, resulting in molecules that kill Mycobacterium avium, Mycobacterium 
abscessus and M. tuberculosis clinical isolates. Free iron was previously shown 
to antagonize antibacterial activity and decrease the inhibition of 
trans-translation by acylaminooxadiazoles, but we found that biologically 
relevant iron sources such as haemin and transferrin do not affect activity. 
Depletion of transfer-messenger RNA resulted in potentiation of 
acylaminooxadiazole-based trans-translation inhibitors, confirming inhibition of 
trans-translation as a mechanism of action. Acylaminooxadiazoles disrupted metal 
homeostasis in M. tuberculosis, and mutants defective in siderophore-mediated 
iron utilization were hypersusceptible to some acylaminooxadiazole derivatives, 
suggesting that these compounds may have a dual mechanism for killing 
mycobacteria.
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Adverse drug reactions to the nine-month all-oral and 18-month regimens for 
multidrug-resistant tuberculosis in Indonesia.
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Background The treatment of multidrug-resistant (MDR) tuberculosis (TB) requires 
the long-term administration of multiple second-line drugs in combination 
therapy.ObjectiveWe investigated the ADRs to a 9-month all-oral regimen (i.e., 
pyrazinamide, ethambutol, high-dose isoniazid, levofloxacin, bedaquiline, and 
clofazimine) and a longer 18-months regimen (i.e., levofloxacin, bedaquiline, 
linezolid, clofazimine, and cycloserine) for MDR-TB during the first 4 months of 
treatment.Method The patients in this cohort study were recruited from three 
referral hospitals in Indonesia. The inclusion criteria were patients aged 
≥18 years diagnosed with MDR-TB who received either the 9-month all-oral or 
18-months regimens. We used the causality assessment categories from the 
WHO-Uppsala Monitoring Center.Results  A total of 60 patients were included in 
this study. The ADRs included nausea and/or vomiting (48.3%), arthralgia 
(38.3%), prolonged QTcF interval (30.0%), among others. One case of prolonged QT 
interval in a grade 3 ADR was observed, in which the 18-month regimen was 
modified during the first 4 months of treatment.Conclusion In the first 4 months 
of treatment, the predominant ADRs were nausea and/or vomiting, arthralgia, and 
prolonged QT interval. This study showed that active patient monitoring is 
needed.
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L-arginine (ARG) availability is a critical determinant of macrophage 
antimicrobial capacity, as it fuels nitric oxide production and other immune 
effector pathways essential for restricting Mycobacterium tuberculosis (Mtb), 
the causative agent of tuberculosis (TB). L-citrulline (CIT), a precursor in the 
ARG regeneration cycle, can replenish intracellular ARG pools when transport is 
limited. However, the comparative and combined effects of exogenous ARG and/or 
CIT on intracellular Mtb control across macrophage lineages and activation 
states remain insufficiently defined. This study investigated how 
supplementation with ARG, CIT or their combination influences Mtb survival in 
human and murine, primary macrophages and cell line, both in naïve and 
IFNγ-activated states, and evaluated whether these amino acids can enhance the 
activity of anti-TB drugs, isoniazid (INH) and rifampicin (RIF). Across a 5-day 
infection course, both ARG and CIT significantly reduced intracellular Mtb loads 
relative to untreated cells, with high-dose supplementation eliciting earlier 
and more sustained inhibition. These effects were amplified in IFNγ-stimulated 
macrophages, accelerating Mtb control and minimizing dose-dependent differences. 
Combination of ARG plus CIT at intermediate doses produced additive benefits, 
most notably in murine macrophages where single-agent effects were limited. 
Co-supplementation with ARG or CIT improved early antimicrobial effects of INH 
and RIF in all macrophage types, particularly under IFNγ stimulation. Gene 
expression analyses revealed coordinated metabolic and inflammatory 
reprogramming. For example, TNF expression was reduced by amino acid 
supplementation, while IL6 expression was increased, and NOS2 was significantly 
upregulated by ARG in IFNγ-stimulated cells, and ARG1 expression was broadly 
suppressed in these cells. These findings demonstrate that ARG and CIT reshape 
macrophage antimicrobial response in a complementary manner, augmenting innate 
and drug-enhanced control of Mtb. The results support metabolic supplementation 
with ARG and CIT as a promising host-directed therapeutic approach to improve 
macrophage-mediated restriction of Mtb infection.
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Tuberculosis (TB) is a significant global health challenge, with chest wall 
involvement representing a rare extrapulmonary manifestation. Tuberculous cold 
abscess of the chest wall is particularly infrequent. This case describes a 
59-year-old female with chronic back pain and a non-tender swelling on the 
anterolateral chest wall. Advanced imaging revealed enlarged, conglomerate 
subcarinal lymphadenopathy and a cold abscess associated with osteolytic 
destruction of the ninth rib, without pulmonary involvement. Microbiological 
evaluation confirmed the presence of Mycobacterium tuberculosis, and cytological 
examination demonstrated granulomatous inflammation with caseous necrosis and 
Langhans giant cells, supportive of TB. The patient was treated with a 
weight-based, first-line antitubercular therapy regimen for 11 months. Complete 
resolution of the swelling was achieved by the fifth month, and the patient 
remained asymptomatic, with no recurrence at the final follow-up. This case 
posed a significant diagnostic challenge, as chest wall TB can mimic pyogenic 
infections or primary chest wall malignancies, making imaging and 
microbiological testing essential for accurate diagnosis and treatment.

Copyright © 2026, Chandra et al.

DOI: 10.7759/cureus.107333
PMCID: PMC13185471
PMID: 42164216

84. J Clin Tuberc Other Mycobact Dis. 2026 May 2;44:100613. doi: 
10.1016/j.jctube.2026.100613. eCollection 2026 Aug.

Host genetic polymorphisms, immune response, and susceptibility to pleural 
tuberculosis: A systematic review.

Neto AA(1), Olivo TET(1), Mastroianni P(2), de Nadai MN(1), Forgerini M(2), de 
Nadai TR(1).

Author information:
(1)Faculdade de Medicina de Bauru (FMBRU), Universidade de São Paulo (USP), 
Bauru, São Paulo, Brazil.
(2)Faculdade de Ciências Farmacêuticas, Universidade Estadual Paulista (UNESP), 
Araraquara, São Paulo, Brazil.

BACKGROUND: Pleural tuberculosis is one of the most frequent extrapulmonary 
manifestations of Mycobacterium tuberculosis infection and is characterized by a 
pronounced immune-mediated response with a low bacillary burden. Host genetic 
factors appear to play a central role in its immunopathogenesis.
METHODS: A systematic review was conducted in accordance with PRISMA guidelines 
and prospectively registered in PROSPERO (CRD420251051395). Searches were 
performed across MEDLINE/PubMed, Embase, and SciELO databases, covering 
publications from 1970 to December 2023. The search strategy combined terms 
related to pleural involvement, tuberculosis, and genetic polymorphisms.
RESULTS: Eight studies fulfilled all eligibility criteria. Polymorphisms in 
genes involved in innate immunity (SLC11A1/NRAMP1, TLR2, TLR4), cytokine 
regulation (IFN-γ, IL-10), and host lipid metabolism (CYP7A1) were associated 
with susceptibility patterns and distinct immunological phenotypes in pleural 
tuberculosis. These findings underscore the multifactorial nature of pleural 
disease, driven by complex interactions among genetic determinants and immune 
pathways.
CONCLUSIONS: Available evidence suggests that pleural tuberculosis reflects 
genetically mediated amplification of innate and adaptive inflammatory 
responses, particularly involving macrophage activation pathways and Th1-type 
cytokine signaling. Integration of genomic, transcriptomic, and immunological 
data may contribute to improved diagnostic precision, risk stratification, and 
the development of host-directed biomarkers and personalized therapeutic 
strategies.
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BACKGROUND: Tuberculosis (TB) remains one of the world's deadliest infectious 
diseases and continues to be hindered by poor public awareness, stigma, and 
misinformation, all of which can contribute to delayed diagnosis, ongoing 
transmission, and poor treatment adherence. In low-incidence settings, limited 
public attention to TB may further reduce basic knowledge and represent an 
additional barrier to control efforts. We evaluated the feasibility and 
educational potential of 'Tuberculosis Alert', the first board game specifically 
designed around TB, as a gamification tool to support TB awareness among 
adolescents in a low-incidence country.
METHODS: We conducted a quasi-experimental, multicentre 
pre-intervention/post-intervention study with follow-up among 370 students aged 
14-17 years from diverse settings across Catalonia, Spain. The educational 
intervention was based on 'Tuberculosis Alert', and its association with 
TB-related knowledge was assessed using questionnaires administered before, 
after, and 3-5 months after the intervention. Ordinal logistic regression was 
used to evaluate changes in score categories after the intervention.
RESULTS: Ordinal logistic regression showed a shift in the score distribution 
towards higher performance categories after the intervention, with participants 
having significantly higher odds of achieving a higher score category after 
playing 'Tuberculosis Alert' (OR = 19.76, 95% CI 13.88-28.57, p < 0.001). 
Follow-up scores remained above baseline, although not all follow-up comparisons 
reached statistical significance. Exploratory subgroup analyses did not reveal 
clear or robust relevant differences according to age, gender, or school area 
socioeconomic context.
CONCLUSION: 'Tuberculosis Alert' may be a feasible and useful educational tool 
to support TB awareness and knowledge acquisition among adolescents in 
low-incidence settings. These findings support the potential value of 
gamification-based strategies for TB education, although further controlled 
studies are needed to confirm their effectiveness and long-term impact.
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Glomerulonephritis (GN), secondary to tuberculosis, is quite a rare condition. 
Here we report the case of membranous nephropathy, which completely resolved 
after the treatment of tuberculosis. A 42-year-old man presented to a 
nephrologist with burning micturition. His urine routine examination (RE) was 
suggestive of 2+ protein. His 24-hour urinary protein was 4.2 grams. Renal 
biopsy revealed membranous nephropathy. His autoimmune, hepatitis B, hepatitis 
C, and HIV workups were non-conclusive. The nephrologist advised him to take 
Rituximab. Before the commencement of immunosuppressants, his Interferon-gamma 
Release Assay (IGRA) was tested which turned positive. He was referred to a 
pulmonologist for treatment of latent tuberculosis and further workup. His 
sputum geneXpert detected pulmonary TB. He was treated with anti-tuberculous 
therapy (ATT), and his proteinuria improved gradually andsettled. The patient 
did not require any immunosuppressants for MN. The initial symptoms of MN 
secondary to TB are subtle. It is imperative to evaluate the cause of membranous 
nephropathy before starting an immunosuppressant.
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INTRODUCTION: The integration of tuberculosis (TB) preventive treatment (TPT) 
into HIV services through electronic health records (EHR) can improve outcomes 
by enhancing care coordination, reducing redundancies, and supporting 
data-driven decision-making. In Georgia, despite close collaboration between TB 
and HIV programs, service delivery and data systems remain siloed, forcing 
patients to navigate between facilities and limiting the effectiveness of TPT 
among people living with HIV (PWH).
METHODS: We conducted a qualitative study guided by the Consolidated Framework 
for Implementation Research (CFIR). Semi-structured interviews with 20 
healthcare workers of diverse backgrounds were analyzed using deductive content 
analysis, structured around the five CFIR domains. The study explored the 
barriers and facilitators to implementing an integrated EHR system for TB and 
HIV programs in Georgia, with a focus on improving TPT delivery. Findings aim to 
inform strategies to enhance digital infrastructure and reduce TB burden among 
PWH.
RESULTS: Participants identified several facilitators, including the perceived 
advantage of integrated EHR for care continuity among PWH, enhanced patient 
monitoring, and alignment with international donor priorities. Key barriers 
included concerns over confidentiality and HIV-related stigma, legal 
constraints, limited financial and human resources, and insufficient 
infrastructure such as outdated equipment and unreliable connectivity. 
Workforce-related challenges, including digital literacy gaps among older 
clinicians and increased workload during system transition, were also noted. 
Respondents emphasized the need for phased implementation, stakeholder 
engagement, and tailored training to support adoption and long-term 
sustainability.
CONCLUSIONS: Strong support exists for the implementation of an integrated EHR 
to improve TPT among PWH in Georgia, but significant barriers must be addressed, 
including confidentiality, financing, governance, and training needs. 
Integrating TPT into HIV services, with an EHR module designed to support 
patient-centered pathways, could reduce many of these challenges. A phased, 
context-specific approach, supported by continuous feedback mechanisms, will be 
critical for sustainable EHR implementation.

© 2026 Buziashvili, Abutidze, Chokoshvili, Avaliani, Kazakhashvili, DeHovitz and 
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Histological insights into sudden, unexpected death due to tuberculosis: two 
autopsy case reports and review of the literature.
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We report two singular cases of sudden death in which the cause was advanced 
tuberculosis infection. In the first case, a 24-year-old man died suddenly 
following massive hemoptysis due to erosion of the pulmonary vessels. The second 
case involved a 29-year-old man who died unexpectedly from asphyxia secondary to 
hemoptysis caused by fibrocavitatory tuberculosis. Toxicological screening and 
HIV testing were negative in both cases. Medico-legal autopsy, combined with 
detailed histological examination, was essential to determine the exact cause of 
death.

Copyright © 2026 Società Italiana di Anatomia Patologica e Citopatologia 
Diagnostica, Divisione Italiana della International Academy of Pathology.

DOI: 10.32074/1591-951X-1804
PMCID: PMC13187870
PMID: 42157741 [Indexed for MEDLINE]

90. Microb Genom. 2026 May;12(5):001723. doi: 10.1099/mgen.0.001723.

Uncovering resistance pathways to first- and last-line antibiotics in 
Mycobacterium tuberculosis populations.

Srilohasin P(1), Williams JM(2)(3), Tay AP(2), Gillieatt BF(2), Pascoe DR(3)(4), 
Maharjan RP(2)(3), Chaipraset A(1), Ajawatanawong P(1), Cain AK(2)(3).

Author information:
(1)Department of Microbiology, Faculty of Medicine Siriraj Hospital, Mahidol 
University, Bangkok, Thailand.
(2)School of Natural Sciences, Macquarie University, Sydney, NSW, Australia.
(3)ARC Centre of Excellence in Synthetic Biology, Macquarie University, Sydney, 
NSW, Australia.
(4)Australian Genome Foundry, Macquarie University, Sydney, NSW, Australia.

Tuberculosis (TB), caused by Mycobacterium tuberculosis, is one of the world's 
deadliest diseases, currently responsible for ~1.5 million deaths per year and 
rising. Recently, rifampicin-resistant M. tuberculosis was designated as a 
critical priority pathogen status by the World Health Organization. However, few 
controlled laboratory studies are available that systematically assess the 
molecular drivers of antibiotic resistance development in TB. In this study, we 
paired laboratory-directed evolution and population-level deep-sequencing 
approaches to map the evolutionary pathways taken by M. tuberculosis to develop 
resistance to first- and last-line therapies (rifampicin and linezolid) and then 
characterized de novo resistance mutation occurrence over time. We demonstrated 
that the majority of M. tuberculosis populations readily acquire mutations in 
genes commonly found in rifampicin- and linezolid-resistant clinical isolates 
(rpoB and rplC). However, we also identified mutations in six genes, mostly 
present in subpopulations (17-41%) and not previously linked to rifampicin or 
linezolid resistance, including four associated with rifampicin resistance 
(Rv0052, ppsD, ppsE and mptC) and two associated with linezolid resistance (glpK 
and echA12). The ppsD, glpK and mptC mutations were also identified in published 
individual sequencing reads of antibiotic-resistant clinical isolates. Further 
investigation of the identified resistance determinants ppsD/E established that 
mutations in these genes appear to mediate resistance across multiple species, 
with an Escherichia coli mutant of the ortholog (fabF), representing a shared 
domain featured in PpsD and PpsE, phenotypically displaying increased antibiotic 
tolerance to low-level rifampicin. This study highlights the power of using 
controlled laboratory studies to uncover minority variants in populations of M. 
tuberculosis. These outcomes will lead to improved diagnosis of antibiotic 
resistance emergence in TB, to optimize management and treatment of TB 
infections, and ultimately to minimize patient deaths.
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Bovine tuberculosis (bTB) is an economically important global zoonotic disease 
affecting all mammalian species, caused by Mycobacterium bovis. The diagnostic 
test prescribed by the South African National Bovine Tuberculosis Control Scheme 
and required for international trade in live cattle is the intradermal 
tuberculin test. Theoretical and practical learning of tuberculin skin testing 
should be done simultaneously during student training. The study aimed to assess 
the training programme of Veterinary Field Technicians (VFTs) on tuberculin skin 
testing in cattle and its impact on their performance. Twenty-five VFTs, between 
the ages of 22 and 61, were enrolled for bovine tuberculosis (bTB) testing 
refresher training, which covered both theoretical and practical aspects of the 
tuberculin skin test. Twenty-three VFTs participated in both the pre-training 
and the post-training written assessment, while two VFTs each missed one of the 
assessments. The mean (± SD) pre-training score was 39% (±14%), and only 4/23 
VFTs (17%) achieved the pass score of 50%. The mean post-training score was 55% 
(± 15%), and 16 (70%) passed the posttraining test. The mean difference 
(post-training - pre-training) was 16% (95% CI: 12, 19%; p < 0.001), with a 
large effect size (Hedges' gav = 1.07; 95% CI: 0.90, 1.25). VFTs in the age 
group 51-61 years performed poorly in the assessments compared to those aged 
between 22 and 50 years old. Adjusting for pre-training score, there was an 
inverse association between age and post-training score (b = -0.46; 95% CI: 
-0.75, -0.17; p = 0.004). It was concluded from this study that VFTs employed by 
the State were not allocated sufficient time for theoretical and practical 
re-training on tuberculin skin testing of cattle in Bushbuckridge local 
municipality, Mpumalanga province. The refresher training course was a useful 
intervention to effectively improve the theoretical and practical TB testing 
skills of VFTs.
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Extracapillary immunoglobulin A nephropathy glomerulonephritis discovered during 
the course of pulmonary tuberculosis: a case report.
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Few cases of immunoglobulin A nephropathy (IgAN) associated with tuberculosis 
have been described in the literature. We report an atypical case of 
extracapillary IgA glomerulonephritis discovered during the course of pulmonary 
tuberculosis. The patient, a 45-year-old diagnosed with pulmonary tuberculosis, 
presented with mixed nephrotic syndrome, characterized by hypertension, 
hematuria, and acute renal failure. We completed a renal biopsy which showed 
IgAN with diffuse crescents, classified as (M1E1S1T0C2) according to the Oxford 
classification. The patient was treated with high-dose of intravenous 
corticosteroids followed by oral tapering. The antituberculous quadruple therapy 
was extended to 2.5 months then followed by dual therapy. The course was marked 
by recovery from pulmonary tuberculosis and a significant improvement in 
creatinine levels, from 504 µmol/l to 262 µmol/L in five months, but the 
nephrotic syndrome persisted. In the absence of specific guidelines, this case 
demonstrates that individualized corticosteroid therapy may be considered in 
extracapillary IgA glomerulonephritis associated with tuberculosis.
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Tuberculosis (TB), caused by drug-resistant Mycobacterium tuberculosis, remains 
a formidable global health challenge, necessitating the identification of 
effective treatment targets. This prospective study aims to utilize 
computational-based research employing subtractive genomic techniques to 
identify potential targets against Mycobacterium tuberculosis. This study seeks 
to discover unique genes crucial for Mycobacterium tuberculosis survival and 
virulence. Unlike previous studies that focus primarily on essential gene 
identification, this research integrates subtractive genomics with metabolic 
pathway analysis, structural modeling, and Protein-Protein Interaction 
assessments to enhance target validation. Employing powerful computational 
methods and bioinformatics tools, the study aims to elucidate the roles of these 
genes in bacterial physiology and disease. The anticipated outcomes include the 
identification of critical pathways associated with bacterial adaptability, 
metabolic processes, and cell wall construction that may serve as potential 
treatment targets. Moreover, this study aims to shed light on unexplored 
biological pathways within Mycobacterium tuberculosis by investigating 
unidentified hypothetical proteins. The findings of this prospective research 
hold the promise of providing valuable insights into potential treatment 
targets, leading to a subsequent thorough structural analysis involving the 
investigation of protein-protein interactions, validation, modeling, quality 
assessment, and ultimately, molecular docking. Hence, establishing a solid 
groundwork for future studies and drug discovery initiatives. Ultimately, these 
targets have the potential to significantly reduce the global burden of TB and 
enhance patient outcomes, pending successful experimental validation and 
subsequent translation into clinical applications.
SUPPLEMENTARY INFORMATION: The online version contains supplementary material 
available at 10.1007/s12088-025-01473-0.
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INTRODUCTION: Of 1.2 million children and young adolescents (<15 years) 
developing tuberculosis (TB) yearly, more than 50% are undiagnosed and 
unreported to national TB programmes (NTPs) and the World Health Organization 
(WHO). This is mainly due to poor performance of microbiological tests, limited 
clinical skills and structural barriers for childhood TB diagnosis at 
decentralised levels of care. Treatment decision algorithms (TDAs) could improve 
child TB outcomes but require external validation. We aim to evaluate a 
comprehensive TDA-based approach for childhood TB screening, diagnosis and 
treatment decision-making at district hospital (DH) and primary health centre 
(PHC) levels in Mozambique and Zambia.
METHODS AND ANALYSIS: Decide TB is a pragmatic, hybrid 
effectiveness-implementation type 2 cluster-randomised trial with a stepped 
wedge design. The comprehensive TDA-based approach (intervention) will be 
implemented under programmatic conditions in four districts in each country 
(each comprising one DH and six PHCs), randomly selected to switch sequentially 
from the standard of care to the intervention. Evaluations will assess 
epidemiological, clinical, economic, social sciences, implementation and health 
policy endpoints. Aggregated and individual data from children with presumptive 
TB will be extracted from facility registers and individual data will be 
collected using an electronic medical record (EMR), both data sources will be 
entered in national Demographic Health Information System 2 databases. 
Questionnaires and individual/group interviews (among healthcare workers (HCWs), 
parents/caregivers and key informants), supervision and mentoring reports and 
quantitative cost tools will be used.
ETHICS AND DISSEMINATION: Ethics approval was obtained from national ethics 
committees in Mozambique (Instituto Nacional de Saúde review board and National 
Committee for Bioethics in Health) and Zambia (University of Zambia ethical 
review board and National Health Research Authority); this includes a waiver for 
analysing data collected by NTPs (no identifiable information reported, 
intervention with minimal risk) without individual consent from children's 
parents/caregivers. Informed consent will be obtained from HCWs, 
parents/caregivers and key informants. Results will be openly shared with the 
scientific community, WHO and national and international stakeholders for 
translation into policy and practice. Procedures for requesting further use of 
Decide TB data will be publicly available.
TRIAL REGISTRATION NUMBER: NCT06593080; PACTR202407866544155.
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Tuberculosis (TB) remains a significant global health concern, although 
lifestyle and nutritional choices can significantly reduce its incidence. The 
aim of this study was to assess dietary patterns among patients with 
tuberculosis in Saudi Arabia and to examine their relationship with nutritional 
status, particularly body mass index (BMI). A cross-sectional design study was 
conducted among 600 patients with tuberculosis in the health sectors run by the 
directly observing mobile teams in Jazan Province, Saudi Arabia. Dietary 
patterns were identified using an exploratory factor analysis. In addition, 
associations between BMI and the explored dietary patterns were assessed. 
Contrary to global trends, a notably high prevalence of overweight/obesity among 
TB patients (40.59%) and relatively low proportion of underweight individuals 
(8.46%) were observed. Four distinct dietary patterns were identified that 
collectively explained 81% of the variance: prudent (fruits and vegetables, and 
legumes), high protein (milk and dairy products, meat and poultry, fish and 
seafood and traditional foods), grain-based (grains and cereals), and western 
(processed snacks, fast foods, and sugary foods and beverages). The prudent food 
pattern showed a highly significant negative linear trend with BMI (R2 = 0.098, 
P < .01), whereas the high-protein food pattern exhibited a highly significant 
positive trend (R2 = 0.017, P < .01). Grain-based and Western food patterns were 
not significantly associated with BMI. These findings highlight an evolving 
nutritional landscape among patients with tuberculosis in Saudi Arabia, where 
overweight and obesity are prevalent. Further research is required to explore 
the long-term implications of these dietary patterns on tuberculosis treatment 
outcomes and overall patient health.
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Tuberculosis (TB) still threatens human life despite the availability of 
childhood vaccination and modern treatment regimens due to the emergence of 
tuberculosis with extended resistance profiles. The mouse active TB model 
remains the gold standard for evaluating anti-TB drugs and vaccines. However, in 
vivo experiments raise ethical concerns and are time-consuming. We established 
an Akaluc-based bioluminescence platform to enable rapid drug screening in 
culture media and THP‑1 cells. Codon-optimized Akaluc expression in mycobacteria 
was accomplished by assortment of vectors and promoters. Bioluminescence 
kinetics were evaluated in culture media and THP‑1 cells with or without drug 
treatment, and optimized by adjusting time points and substrate concentrations. 
TokeOni at a concentration of 10 nM/100 µL produced the highest bioluminescence 
compared to other tested concentrations and substrates. Among the tested 
promoter-plasmid constructs, the Ag85B promoter in pMV261 generated the 
strongest bioluminescence in Mycobacterium smegmatis and Mycobacterium 
bovis. Bioluminescence fluctuated with bacterial growth, peaking during the log 
phase and gradually declining during the stationary phase. A positive 
correlation was observed between bioluminescence and CFU reduction in vitro upon 
treatment with sensitive drugs.
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OBJECTIVES: Isoniazid resistance is the most common first-line drug resistance 
in tuberculosis (TB) and is associated with poor outcomes when standard therapy 
is used. Whether different levels of resistance carry distinct prognostic 
implications remains unclear.
METHODS: We identified patients with pulmonary isoniazid-mono-resistant TB 
(2008-2017) from the Taiwan Centers for Disease Control database and compared 
outcomes, including survival and time to culture conversion within, persistent 
sputum culture positivity at 7-12 months, and time to recurrence and acquired 
multidrug-resistance (MDR) within 2 years, between the high- and low-level 
resistance groups.
RESULTS: Of 145,498 TB patients, 4,596 had isoniazid mono-resistance 
(high-level: 2,279 [50.4%]; low-level: 2,317 [49.6%]). Patients in the 
high-level resistance group more frequently received fluoroquinolones (30.9% vs. 
23.2%, p<0.001), and injectable aminoglycosides (13.8% vs. 11.7%; p=0.027) for 
more than 80% of survivorship days in the first six months. Outcomes were 
similar between groups, except that high-level resistance was associated with 
persistent culture positivity at 7-12 months (adjusted OR: 1.24 [1.02-1.51]) and 
earlier progression to MDR-TB (adjusted HR: 3.00 [1.50-5.99]).
CONCLUSIONS: High-level isoniazid mono-resistance was associated with delayed 
sputum culture conversion and an increased risk of acquired MDR, underscoring 
the need for rapid molecular detection.
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A highly conjugated 17-nor-neodolastane diterpenoid possessing a nitrile group, 
hydropusin A (1), and a neodolastane, hydropusin B (2a/2 b/2c), were isolated 
from cultures of the basidiomycete Hydropus cf. Trichoderma TBRC-BCC 43790. 
Hydropusin B was isolated as a mixture of three forms of interconvertible 
isomerization, which was supported by a deuteration experiment. Hydropusin A 
exhibited weak cytotoxicity to NCI-H187 and Vero cell-lines (IC50 60.6 and 
64.5 μM, respectively), whereas hydropusin B showed antitubercular activity 
against Mycobacterium tuberculosis H37Ra (MIC 12.5 μg/mL).
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A 49-year-old male presented with acute dyspnea and hydropneumothorax. Imaging 
and biopsy confirmed pleural tuberculosis. Despite atypical features and no risk 
factors, anti-tuberculosis therapy led to rapid improvement. This case 
highlights the diagnostic challenge of distinguishing tuberculosis-related 
hydropneumothorax from necrotizing bacterial pneumonia and empyema in the 
presence of complex radiological findings.
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ID93 + GLA-3M-052-LS vaccine candidate administered by heterologous routes 
improves BCG efficacy against TB.
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BACKGROUND: New vaccine approaches are needed against tuberculosis (TB). We 
sought to optimize mucosal immunogenicity and protective efficacy by modulating 
the adjuvant component and route of immunization of a next-generation TB vaccine 
using the recombinant TB vaccine antigen (Ag) ID93.
METHODS: ID93-specific mucosal and systemic immunogenicity and protective 
efficacy were assessed in the Collaborative Cross 004 mouse strain, a mouse 
strain susceptible to Mycobacterium tuberculosis (Mtb) infection, as a suitable 
model of Mtb susceptible populations.
RESULTS: Immunogenicity data from various vaccine candidates were used to select 
lead vaccine candidates with the most preferred immunostimulatory profiles using 
a pre-determined desirability index. A liposomal adjuvant system containing 
synthetic TLR4 and TLR7/8 ligands (GLA-3M-052-LS), administered by a 
heterologous intramuscular-intranasal regimen, induced an optimal comprehensive 
immune response profile including high levels of mucosal antibody and Th1 CD4+ T 
cells in the lungs.
CONCLUSIONS: In BCG-primed mice, immunization with intramuscular followed by 
intranasal ID93 + GLA-3M-052-LS boosts significantly reduced Mtb burden in the 
lungs after challenge vs. BCG vaccinated mice alone. Thus, ID93 + GLA-3M-052-LS 
represents a promising next-generation TB vaccine candidate suitable for testing 
in additional preclinical models.
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Surface-enhanced Raman spectroscopy (SERS) is a powerful laser-based technique 
with high sensitivity and rapid detection. The present study aimed to establish 
a model for distinguishing Mycobacterium abscessus (nontuberculous mycobacteria; 
NTM) from M. tuberculosis H37Ra (MTB-H37Ra; a nonvirulent strain) based on 
genomic DNA detection, as well as distinguishing M. abscessus subspecies 
abscessus (MAB) from M. abscessus subspecies massiliense (MMAS). OnSpec-Prime 
SERS chips and a portable Raman spectrometer device were used. Machine learning 
approaches, including linear discriminant analysis (LDA), random forest, extreme 
gradient boosting (XGB), and logistic regression (LR), as well as the receiver 
operating characteristic (ROC) curve and area under the curve (AUC) were 
analyzed. A competence model to distinguish NTM from MTB-H37Ra was established; 
MAB and MMAS were potentially differentiated. At 15 and 50 ng/µl of genomic DNA, 
respectively, LR demonstrated 99.74 and 99.73% accuracy in differentiating NTM 
from MTB-H37Ra; XGB displayed 96.25 and 92.97% accuracy in differentiating 
between MAB and MMAS. LDA revealed clear clustering in each group. The ROC 
curves showed strong performance of the XGB model across various DNA 
concentrations. All models achieved an excellent to perfect AUC of 0.96 to 1.00. 
The present study established a competence model using SERS which may represent 
a rapid and high-accuracy detection approach, especially in M. abscessus 
subspecies-level discrimination in clinical specimens.
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This case highlights the multidisciplinary coordination required to manage 
perforation peritonitis in a young patient with disseminated tuberculosis, 
undiagnosed human immunodeficiency virus (HIV), and hemophagocytic 
lymphohistiocytosis (HLH). A 29-year-old woman presented to the hospital at 
midnight in septic shock, requiring inotropic support. Collateral history 
revealed a one-year history of significant weight loss. On examination, the 
patient appeared cachectic with a grossly distended and tender abdomen. CT 
imaging showed free fluid, locules of free air, and clustered small bowel loops 
in the mid-abdomen. Following resuscitation in line with the sepsis-6 protocol, 
the patient underwent emergency laparotomy. Intraoperatively, matted and dusky 
small bowel loops were observed, along with 2.5 litres of purulent fluid and 
widespread white nodules on both visceral and parietal peritoneal surfaces. A 
damage control approach was adopted: the abdomen was extensively lavaged, 
biopsies were taken, and drains were inserted, while bowel dissection was 
deliberately avoided to prevent further injury. Cultures later confirmed 
atypical mycobacteria and polymicrobial flora. Histology demonstrated caseating 
granulomas, and further testing revealed newly diagnosed HIV with a high viral 
load and a severely depleted CD4 count. In the postoperative period, the patient 
developed migrating enterocutaneous fistulas, which were managed through an 
intestinal failure protocol alongside anti-tuberculosis therapy. A concurrent 
diagnosis of HLH delayed the initiation of antiretroviral therapy, necessitating 
a carefully sequenced treatment approach. Despite the high predicted mortality 
and complexity of presentation, the patient gradually improved, transitioned to 
oral feeding, regained weight, and resumed full-time work within a year. This 
case underscores the importance of early damage control surgery, prompt 
microbiological and histological sampling, and coordinated multidisciplinary 
care. Lessons from this case may help inform the management of similarly complex 
presentations in time-critical and resource-constrained settings.
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Extrapulmonary tuberculosis is a common manifestation of tuberculosis, with 
lymph node involvement being the most frequent form. Among its presentations, 
periportal lymph node involvement leading to obstructive jaundice is extremely 
uncommon. Jaundice developing during anti-tubercular therapy (ATT) is frequently 
ascribed to drug-induced hepatotoxicity, which may contribute to delays in 
accurate diagnosis. We report a 17-year-old male with multidrug-resistant (MDR) 
lymph node tuberculosis who presented with progressive jaundice and right upper 
quadrant abdominal pain. Laboratory evaluation showed marked conjugated 
hyperbilirubinemia and cholestatic enzyme elevation. Ultrasonography, 
contrast-enhanced computed tomography (CECT), and magnetic resonance 
cholangiopancreatography (MRCP) revealed a large periportal and peripancreatic 
coalescent lymph nodal mass compressing the common bile duct (CBD), causing 
upstream biliary dilatation. Differential diagnoses included drug-induced 
hepatitis and cholangiocarcinoma, but radiology favored tuberculous 
lymphadenitis. The patient underwent percutaneous transhepatic biliary drainage 
(PTBD), with significant clinical improvement. He was subsequently restarted on 
the all-oral longer MDR regimen under careful monitoring. Obstructive jaundice 
due to tuberculous lymphadenopathy is a rare but important entity that may mimic 
drug-induced hepatitis or malignancy. Early imaging, biliary decompression, and 
individualized ATT modification are crucial. This case also highlights the rise 
and fall pattern associated with evolving drug resistance.
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BACKGROUND AND AIMS: Tuberculosis (TB) remains a major global health problem and 
poses significant challenges for diagnosis and treatment. The World Health 
Organization (WHO) recommends the use of molecular methods for the diagnosis and 
genotyping of Mycobacterium tuberculosis complex (MTBC). Mycobacterial 
interspersed repetitive unit-variable number tandem repeats (MIRU-VNTR) has 
proven to be a valuable method for studying the genetic diversity of 
Mycobacterium tuberculosis (MTB). To the best of our knowledge, no previous 
study has investigated MTB diversity in Ilam, west of Iran. Therefore, this 
study aimed to investigate the genetic diversity of Mycobacterium tuberculosis 
isolates and the occurrence of rifampicin-resistant Mycobacterium tuberculosis 
(RR-TB).
METHODS: In total, 643 suspected cases of TB were collected from March 2022 to 
November 2023. Acid-fast bacilli (AFB) were detected using Ziehl-Neelsen (ZN) 
staining, fluorochrome staining, and culture on Löwenstein-Jensen medium. 
GeneXpert MTB/RIF method was applied to detect MTB and RR-TB. Finally, 
15-locus-based MIRU-VNTR was used for molecular genotyping.
RESULTS: Out of 643 specimens, 20/643 (3.11%) specimens were diagnosed as 
positive for MTB by culture. GeneXpert MTB/RIF confirmed RR-TB in one sample. 
Positive isolates were placed in nine different clusters using MIRU-VNTR 
genotyping. All isolates were not assignable to the sublineages in the 
MIRU-VNTRplus database but were close to the Delhi/CAS.
CONCLUSION: The high clustering rate in our results indicates that TB 
transmission in this region originates from multiple sources and reflects active 
transmission rather than reactivation of latent TB. In addition, the lineages of 
MTB isolates identified in Ilam were closely related to those reported from 
other Iranian provinces and neighboring countries, indicating epidemiological 
links. Improving diagnostic capacity and implementing effective control measures 
are essential to reduce TB transmission.
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INTRODUCTION: Tuberculosis is associated with an increased risk of bladder 
cancer; however, the simultaneous occurrence of urogenital tuberculosis and 
bladder cancer is rare. Primary prostate tuberculosis is relatively uncommon in 
patients with urogenital tuberculosis.
CASE PRESENTATION: A 68-year-old man presented with gross hematuria and 
irritative voiding symptoms. Cystoscopy revealed a bladder tumor. The PSA level 
was elevated (8.32 ng/mL), and MRI findings suggested prostate cancer. Chest 
radiography and CT indicated pulmonary tuberculosis, which was confirmed by 
sputum mycobacterial culture and PCR. Urine mycobacterial cultures revealed 
urinary tuberculosis. TURBT and prostate biopsy were performed after initiating 
treatment for tuberculosis and confirming sputum conversion. Histopathological 
examination revealed urothelial carcinoma of the bladder and prostate 
tuberculosis.
CONCLUSION: This is the first reported case of concurrent bladder urothelial 
carcinoma and prostate tuberculosis. Patients with pulmonary tuberculosis may 
benefit from evaluation for urogenital tuberculosis, including prostatic 
involvement, and consideration of coexisting urothelial carcinoma.
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Glucose selectively drives a rapid oxidative burst and immunometabolic 
reprogramming in human neutrophils during Mycobacterium tuberculosis infection.
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Neutrophil functions have been linked to tuberculosis (TB)-associated tissue 
damage; however, the mechanisms driving immunopathology in the human TB lung 
remain poorly understood, due partly to the scarcity of human tissue for study. 
Here, we examine the metabolic and bioenergetic reprogramming of human 
neutrophils in response to Mycobacterium tuberculosis ( Mtb ) infection. In 
human necrotic TB granulomas, levels of NETosis-associated proteins are 
increased and co-localize with GLUT3, linking nutrient uptake to tissue damage. 
In vitro , Mtb elicits an immediate, contact-dependent oxidative burst in human 
neutrophils, and the magnitude of this response is carbon source-dependent. 
Glucose enables the most robust responses, indicating that glucose metabolism is 
a key driver of neutrophil-mediated inflammatory damage during TB. Mtb -induced 
responses are distinct from those induced by PMA, non-tuberculous mycobacteria, 
or other pathogenic intracellular bacteria, and are mediated through multiple 
neutrophil surface receptors. Notably, our data show that while the oxidative 
burst is carbon source-dependent, cytokine production is not. Further, Mtb 
infection reprograms neutrophil metabolism from glycolysis to the pentose 
phosphate pathway (PPP), generating NADPH required for the oxidative burst. 
Inhibiting G6PD, NADPH oxidase, or PAD4 significantly reduces this response, 
highlighting the PPP as a promising host target for mitigating TB 
immunopathology.
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INTRODUCTION: Asymptomatic individuals with negative Interferon-γ release assay 
(IGRA) and tuberculin skin test (TST) results are often labeled as 
tuberculosis-unexposed individuals. We hypothesize that flow cytometric (FC) 
detection of antigen-stimulated T-cells in peripheral blood can differentiate 
IGRA(-)/TST(-) individuals with and without prior potential M. tuberculosis 
(Mtb) exposure.
METHODS: We used FC multiparameter profiling of T-cell activation markers in 
TST/IGRA-negative individuals at risk for Mtb exposure and in unexposed 
controls.
RESULTS: We studied 54 IGRA(-)/TST(-) subjects, including 27 individuals at risk 
for prior Mtb exposure. While quantitative IGRA results were negative in all 
patients, FC profiling of CD3/CD4+IFN-γ+HLA-DR+ T-cells after stimulation with a pool of Mtb-specific region of difference-1 (RD1) peptides, mycobacterial (PPD 
and MTB300), or Candida antigens, statistically differentiated between unexposed 
and potentially exposed individuals (P<0.05). ROC analysis showed PPD and RD1 
peptides responses had AUCs >0.7 (sensitivity of 55.5-74% and specificity of 
66.6-85.1%). The presence of a polyfunctional RD1-reactive CD3/CD8+IFN-γ+TNF-α+ 
T-cell subset also significantly differentiated these groups (AUC 0.66). Other 
T-cell markers demonstrated no significant differences.
CONCLUSIONS: FC detection of antigen-specific IFN-γ+HLA-DR+ CD4+T-cells and 
IFN-γ+TNF-α+ CD8+ T-cells can differentiate IGRA(-)/TST(-) individuals at risk 
of Mtb exposure from unexposed controls. Further validation is needed to 
determine whether this immunoprofiling approach can improve detection of Mtb 
infections and identification of unexposed individuals for future biomarker 
studies and vaccine trails.
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BACKGROUND: Tuberculosis (TB) remains a major global health burden, with latent 
and active infections contributing significantly to morbidity and mortality. 
Effective diagnostic methods, particularly for latent tuberculosis, are 
essential for improving disease control and prevention.
OBJECTIVES: This study focused on engineering a recombinant ESAT-6 protein to 
evaluate its impact on IFN-γ secretion in Peripheral blood mononuclear cells 
(PBMCs), a key indicator of immune response from TB patients.
MATERIALS AND METHODS: Following extraction of the ESAT-6 amino acid sequence 
from gene bank, linear epitopes were predicted and ranked based on immunogenic 
potential. The engineered cDNA was constructed, cloned, expressed in E. coli, 
and purified. Protein expression was confirmed via SDS-PAGE and Western blot 
analysis. PBMCs from tuberculosis patients were then exposed to varying 
concentrations (5, 10, and 15 μg) of the engineered ESAT-6 protein, with 
hemagglutinin serving as a control.
RESULTS: The engineered ESAT-6 protein, comprising 135 amino acids with an 
approximate molecular weight of 14 kDa, was successfully produced. The gene 
fragment encoding this protein was 405 bp in length. Exposure to the recombinant 
protein induced a dose-dependent increase in IFN-γ secretion from PBMCs compared 
to the control. Recognition of the linear epitopes by immune cells effectively 
stimulated the production of IFN-γ, highlighting the immunogenic potential of 
the engineered ESAT-6 protein.
CONCLUSIONS: These findings demonstrate the utility of the engineered ESAT-6 
protein in stimulating robust immune responses, suggesting its potential 
application in diagnostic assays and as a component of next-generation 
tuberculosis vaccines. Further research optimizing the structure of ESAT-6 could 
pave the way for improved tools in the fight against tuberculosis.
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The statelessness and political vulnerability of Tibetans-in-exile in India are 
crucial drivers of tuberculosis (TB) in this population. The violent and forced 
displacement of Tibetans from Tibet into India in 1959 led to overcrowded and 
poorly resourced settlement camps that sparked a micro-epidemic of TB among 
exiled Tibetans, which persists to this day. This paper focuses on the diversity 
and precarity in legal status among Tibetans in exile in India, human rights 
implications and impacts on drivers of TB particularly access to housing, health 
care, nutrition, and employment. The absence of a refugee framework in India, 
notwithstanding a broadly receptive stance toward the Tibetan people and the 
Tibetan Government-in-Exile, intersects with and compounds these barriers. We 
posit a human-rights based approach, which is needed to ensure states are 
accountable for safeguarding fundamental human rights that are pivotal to ending 
TB in Tibetans in exile, and other populations facing sociolegal and health 
precarities.
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Molecular docking analysis of DprE1 from M. tuberculosis with phytochemicals.
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Tuberculosis remains a major global health problem due to the emergence of 
drug-resistant strains of Mycobacterium tuberculosis. Mycobacterium tuberculosis 
DprE1, a key enzyme involved in cell wall biosynthesis, was targeted to identify 
potential anti-tuberculosis agents. Hence, molecular docking and molecular 
dynamics simulations were performed to screen Indian phytochemicals against 
DprE1. Among the tested compounds, Nimbolide exhibited one of the strongest 
binding affinities (-10.3 kcal/mol), outperforming standard antibiotics. 
Simulation results further confirmed the stability of the DprE1-Nimbolide 
complex, showing minimal RMSD and RMSF fluctuations over 100 ns. Thus, Nimbolide 
is as a promising and safe phytochemical candidate for the development of new 
anti-tuberculosis therapeutics.
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Peritoneal and nodal abdominal tuberculosis presenting as intestinal obstruction 
mimicking malignancy: a case report.
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BACKGROUND: Abdominal tuberculosis (TB) is an uncommon form of extra pulmonary 
TB that often presents with nonspecific symptoms and poses significant 
diagnostic challenges. Its clinical and radiologic features can closely mimic 
malignancy and other abdominal pathologies, frequently leading to delayed 
diagnosis and management, especially in resource-limited settings.
CASE PRESENTATION: We report a 20-year-old Eritrean male presenting with a 
1-month history of abdominal pain, fever, weight loss, and later respiratory 
symptoms. Initial evaluation suggested pneumonia; however, persistent symptoms 
and development of small bowel obstruction prompted surgical exploration. 
Intraoperative findings revealed multiple peritoneal tubercles and enlarged 
mesenteric lymph nodes causing extrinsic bowel compression without adhesions or 
strictures. Histopathology confirmed abdominal TB despite negative sputum AFB, 
GeneXpert, and tuberculin skin test. The patient completed 6 months of 
anti-tuberculous therapy with full recovery and no recurrence at 3-year 
follow-up.
CONCLUSION: This case highlights the rare presentation of abdominal TB causing 
bowel obstruction without adhesions, strictures, or mass lesions, mimicking 
intestinal malignancy. It underscores the importance of maintaining high 
clinical suspicion for abdominal TB in endemic regions, the limitations of 
conventional diagnostics in malnourished patients, and the crucial role of 
surgical biopsy for definitive diagnosis.
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