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BACKGROUND: Tuberculosis (TB) remains a major health challenge, with delayed 
detection accelerating its spread. Pharmacies are often the first contact for 
individuals with TB symptoms, yet their role in active case finding is 
underutilized. This scoping review aims to comprehensively map the current 
studies, challenges, and potential strategies for effective and sustainable 
implementation.
METHODS: Following the PRISMA-ScR guidelines, we searched PubMed and Scopus for 
relevant studies up to October 26, 2023. We included studies on community 
pharmacy personnel (PP) engaged in active TB case-finding. Outcomes covered 
effectiveness, challenges, and potential strategies for active TB case finding 
involving PP. Two reviewers independently screened and extracted data, which 
were synthesized using the Consolidated Framework for Implementation Research.
RESULTS: Twelve of 2,003 articles met the inclusion criteria. All studies showed 
a contribution to TB case finding. However, key challenges identified include 
the complexity of integrating TB case-detection into routine workflows, 
patients' access barriers to clinics, and lack of resources. PP also faced 
issues such as their lack of confidence in TB screening and inadequate knowledge 
regarding TB referral. Improvement strategies are electronic referral, capacity 
building for PP, free diagnostic services, incentives for PP, and improved 
coordination between PP and TB program staff.
CONCLUSION: Enhancing active TB case detection by PP requires addressing 
challenges in workflow integration, patient access, and resource limitations. 
Capacity building, electronic referrals, free diagnostics, and incentives are 
key strategies to support PP involvement. Strengthening collaboration between 
the PP and TB program staff is essential for effective and sustainable referral 
processes.
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Antibody Fc glycosylation critically modulates immune signaling, yet 
characterization of glycosylation beyond the IgG isotype remains limited. Here, 
we present the first site-specific glycoprofiling of IgA and IgM in elderly 
individuals with tuberculosis (TB), a population particularly susceptible to 
disease reactivation. Using dual-enzyme digestion and targeted LC-MS/MS 
analysis, we quantified Fc glycosylation of IgG, IgA, and IgM in plasma from 20 
patients with active TB (ATB), 18 with latent TB infection (LTBI), and 20 
controls. Consistent with previous studies, IgG1 and IgG2 in ATB displayed 
reduced galactosylation and elevated fucosylation compared to LTBI. Extending 
the analysis to other isotypes, we identified analogous alterations in IgA and 
IgM. ATB samples showed reduced digalactosylation and increased 
monogalactosylation at IgA1/2-N144/131, indicating a shift toward 
agalactosylation. In IgM, decreased galactosylation at N171, N332, and N395, 
increased agalactosylation at N563, and increased fucosylation and sialylation 
at N71 were observed in ATB relative to LTBI and controls. Integrating 18 
significantly altered glycosylation traits across all three immunoglobulin 
isotypes revealed coordinated humoral remodeling associated with active disease. 
Collectively, these findings indicate that IgA and IgM, like IgG, undergo 
infection-associated pro-inflammatory glycan remodeling, underscoring their 
overlooked roles in antibody-mediated immune modulation and providing a broader 
framework for understanding humoral responses in aging and chronic infection.
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Inhibition of PI3Kγ is an attractive therapeutic target for the development of 
novel host-directed modulating strategies for the treatment of infectious 
diseases. This work investigated the antimicrobial potential of AS605240, a 
selective inhibitor of PI3Kγ, in pre-clinical models of mycobacterial 
infections. Of note, we observed that treatment with AS605240 effectively 
reduced both intracellular M. smegmatis and M. tuberculosis counts in RAW 
264.7 cells. Moreover, treatment of M. tuberculosis-infected cells with AS605240 
increased TNF-α and decreased IL-1β levels compared to the infected group. 
Importantly, we found that AS605240 is bacteriostatic in the lungs and 
bactericidal in spleens from M. tuberculosis-infected mice. Our data provide 
novel evidence on the relevance of PI3Kγ as a novel molecular target for new 
anti-tubercular drugs.
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BACKGROUND: Swab-based molecular tests are emerging as more accessible and 
lower-cost options for tuberculosis (TB) diagnosis. We conducted multi-country 
diagnostic accuracy evaluations of late prototype versions of Truenat MTB Ultima 
(MTB Ultima) and MiniDock MTB Test (MiniDock MTB).
METHODS: We enrolled consecutive people aged ≥12 years with presumptive TB at 
outpatient clinics in India, Uganda, and Vietnam. We evaluated the diagnostic 
accuracy of MTB Ultima and MiniDock MTB when using tongue and sputum swabs 
against a sputum liquid culture-based microbiological reference standard. 
Additionally, we compared the diagnostic accuracy of the swab-based molecular 
tests with that of sputum Xpert MTB/RIF Ultra (Xpert) and sputum smear 
microscopy.
FINDINGS: From January to September 2024, 1050 participants were included in the 
tongue swab MTB Ultima evaluation, 197 in the sputum swab MTB Ultima evaluation 
and 322 in the MiniDock MTB evaluations. With tongue swab-based testing, 
sensitivity was 77.9%, 95% CI: 70.3, 84.2 for MTB Ultima and 85.7%, 95% CI: 
75.3, 92.9 for MiniDock MTB. Both were more sensitive than sputum smear 
microscopy (p < 0.001, McNemar's test, for both comparisons). With sputum 
swab-based testing, sensitivity was 93.6%, 95% CI: 82.8, 97.8, for MTB Ultima 
and 91.1%, 95% CI: 82.1, 95.9 for MiniDock MTB. Compared to sputum Xpert, 
sensitivity differed by -6.4%, 95% CI: -15.5, 2.7 for MTB Ultima and -3.0%, 95% 
CI: -8.6, 2.6 for MiniDock MTB. Specificity exceeded 98% for all index tests.
INTERPRETATION: MTB Ultima and MiniDock MTB exceed minimum World Health 
Organisation accuracy targets for sputum- and non-sputum-based 
near-point-of-care TB tests and offer strong potential to make universal 
molecular testing for TB a reality.
FUNDING: National Institutes of Health (U01AI152087), Gates Foundation, and 
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BACKGROUND: A lack of general vaccine confidence has been identified as a 
potential barrier to the introduction of new tuberculosis (TB) vaccines. In the 
absence of TB-specific vaccine confidence surveys, analysis of general national 
vaccine confidence data can provide a useful proxy to determine where demand 
generation strategies may need to be focused ahead of future TB vaccine 
introductions.
METHODS: We analysed 2023 Vaccine Confidence Index (VCI) data from 18 of the 49 
countries present on at least one of the three World Health Organisation (WHO) 
high TB burden lists, and together containing 65% of the global TB burden, to 
explore overall confidence in vaccines in high TB burden countries. Based on 
collected answers to three different statements, we categorised responses 1-2 as 
'positive' (vaccine confident) and 3-4 as 'negative' (vaccine hesitant) and 
calculated a total vaccine confidence score using the mean proportion of 
positive responses across the three statements.
RESULTS: In 2023, over 80% of respondents in 14 of the 18 countries analysed, 
and over 60% of respondents in all 18 countries, believed that 'vaccines are 
important for people of all ages'. India, accounting for around 30% of global TB 
cases, demonstrated confidence levels exceeding 90%, as did Vietnam, Ethiopia 
and Sierra Leone. South Africa, the country with the seventh highest TB burden 
(280,000 incident cases in 2023), Russia and Cameroon exhibited a relatively low 
vaccine confidence score of 75.5% or lower, signalling a potential area for 
concern. These countries may require focused awareness-raising and advocacy 
efforts prior to the rollout of new TB vaccines, though additional research on 
TB-specific confidence indicators is needed.
CONCLUSIONS: This analysis underscores the importance of monitoring vaccine 
confidence levels to address emerging challenges to maintaining or bolstering 
the public's trust in vaccination. Our findings could help determine which 
countries to prioritise for social mobilisation and demand generation efforts to 
boost vaccine confidence, and thus improve readiness for new TB vaccines.
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BACKGROUND: The COVID-19 pandemic disrupted global tuberculosis (TB) control 
efforts, leading to a surge in TB-related excess mortality, particularly in low- 
and middle-income countries. Pandemic mitigation measures, such as lockdowns, 
reallocation of healthcare resources, and reduced access to diagnosis and 
treatment, contributed to delayed TB care and disease progression. Quantifying 
this collateral damage is crucial to bolstering health system resilience.
METHODS: We estimated country-level excess TB mortality between 2020 and 2023 
using annual TB mortality data reported by the World Health Organization (WHO). 
Our approach leverages the SubEpiPredict toolbox of the ensemble n-sub-epidemic 
modeling framework, calibrated to pre-pandemic trends (2010-2019) to forecast 
expected TB deaths in the absence of COVID-19 disruptions. We selected the 
best-fitting model based on AICc and compared projected and reported deaths to 
quantify excess mortality, incorporating both normal and Poisson error 
structures. We further examined associations between excess TB mortality and 
country-level indicators, including the COVID-19 Stringency Index, Global Health 
Security (GHS) Index, and Socio-demographic Index (SDI). It is also noteworthy 
that for each estimate of excess TB deaths, we provide an associated 
uncertainty.
RESULTS: Our global estimate of 755,876 excess TB deaths (95%CI: 591,099 to 
965,015) aligns closely with the WHO estimate of approximately 700,000 excess 
deaths. Therefore, it can be estimated a global relative excess mortality of 
12.8% (95%CI: 11.6% to 14.2%), compared to the WHO estimate of 14.6% (95% CI: 
5.9% to 26.7%). We found substantial geographic heterogeneity, with the highest 
TB excess mortality rates observed in southern Africa, South Asia, and parts of 
South America. Countries with high GHS or SDI scores did not necessarily exhibit 
lower excess TB mortality, suggesting that pandemic-specific disruptions and 
competing priorities may have overridden structural advantages. Weak-to-moderate 
correlations were observed between excess mortality and pandemic stringency, 
peaking in 2021 and waning by 2022, possibly reflecting health system 
adaptation.
CONCLUSION: This study presents a systematic, model-based analysis of global 
excess TB mortality during the COVID-19 pandemic, emphasizing disparities in 
pandemic response impacts across countries. The findings highlight the need for 
integrated and resilient public health systems capable of maintaining essential 
services amid global crises. Our methodology can support real-time monitoring of 
collateral effects of pandemics on endemic diseases and guide strategic 
investments in TB surveillance and care continuity.
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Despite heavy exposure to Mycobacterium tuberculosis (Mtb), some individuals are 
resistant to TST and IGRA conversion (RSTRs). The functional and immunological 
mechanisms governing resistance are poorly understood. We hypothesized that RSTR 
and LTBI alveolar macrophages (AMs) respond differently to Mtb infection with 
transcriptional programs that are distinct from peripheral blood monocytes. We 
examined media and Mtb-infected AMs from bronchoalveolar lavage fluid collected 
from a RSTR cohort in Uganda with over 10 years of clinical follow-up. With 
transcriptional profiles of BAL cells analyzed immediately after collection, 
gene set enrichment analysis (GSEA) revealed 13 differentially expressed gene 
sets between RSTR (n = 19) and LTBI (n = 26) groups, including one (Hallmark E2F 
targets) which was positively enriched in the RSTR group (FDR < 0.3). In a 
subset of this cohort (n = 7 RSTR and 8 LTBI), AMs were examined with and 
without Mtb infection. When comparing the RSTR and LTBI groups, we identified 52 
DEGs including 22 in the media condition, 15 with Mtb stimulation, and 11 with 
the interaction term (FDR < 0.2, Log 2-fold change > 1/<-1). Notably, RSTR AMs 
appear to upregulate inflammation more strongly than LTBI counterparts, 
including Hallmark inflammatory response (FDR < 0.2), IFNγ response (FDR < 0.1), 
and IFNα response (FDR < 0.1) while existing in a more non-inflammatory state at 
baseline (Hallmark TNF signaling via NF-kB (down, FDR < 0.1), inflammatory 
response (down, FDR < 0.1). In a comparison of peripheral blood monocyte gene 
expression profiles from the same cohort, there were both shared and AM-specific 
RSTR profiles detected. Together, these results suggest that RSTR and LTBI AMs 
have different basal and Mtb-induced transcriptional profiles, including some 
that differ from peripheral blood monocytes.
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Tuberculous pleural effusion (TPE) is currently the most common form of 
extrapulmonary tuberculosis and remains a significant cause of pleural disease 
worldwide, particularly in endemic regions. It often presents with non-specific 
clinical symptoms, such as fever, chest pain, cough and weight loss, thereby 
complicating the diagnostic process. This narrative review provides an expert 
comprehensive clinical practice overview covering the following issues 
correlated with diagnosis and management of TPE: 1- epidemiology, clinical 
presentation and underlying pathophysiology; 2- limitations of conventional 
diagnostic procedures on pleural fluid; 3- usefulness of thoracic ultrasound 
(TUS) in the stepwise pathway 4- role of thoracoscopy as a golden diagnostic 
tool, with the proposal of a step by step algorithm. A large iconography 
enriches the review from the educational point of view by presenting a pictorial 
series of characteristic sonographic and thoracoscopic findings.
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BACKGROUND: Tuberculous meningitis (TBM) remains the most severe manifestation 
of tuberculosis. Additional work is needed to characterize clinical features and 
outcomes of TBM in low- and middle-income countries (LMIC).
METHODS: We retrospectively identified adults with suspected TBM at King 
Chulalongkorn Memorial Hospital (KCMH), Bangkok, Thailand, from 2012-2025. TBM 
was categorized as definite, probable, and possible, according to the uniform 
case definition. Modified Rankin Scale (mRS) was assessed at discharge and 1 
year. Multivariable logistic regression was used to evaluate factors associated 
with poor clinical outcomes, delayed presentation, and treatment initiation.
RESULTS: Among 113 patients, 32.7% met criteria for definite, 23.0% probable, 
and 44.2% possible TBM. Median age was 43 (IQR 30-55) years; 25.7% were female, 
and 39.8% had HIV. Common presenting symptoms included fever (80.5%), headache 
(62.8%), and altered mental status (55.8%). At discharge, 47.8% had poor 
outcomes (mRS>2), including 10.6% mortality. Severe disease and lower albumin 
were associated with worse outcomes at discharge. Corticosteroid use was not 
associated with worse outcomes.
CONCLUSIONS: TBM is common in adults presenting to a tertiary care center in 
Thailand, and severe features predict worse outcomes. Significant delays to 
presentation and treatment were observed, highlighting the importance of early 
diagnosis and timely treatment to improve prognosis in TBM.

Copyright © 2025 The Author(s). Published by Elsevier Ltd.. All rights reserved.

DOI: 10.1016/j.ijid.2025.108154
PMID: 41173203

10. Infect Genet Evol. 2025 Oct 29:105849. doi: 10.1016/j.meegid.2025.105849. Online ahead of print.

Mutations in gyrA and gyrB among drug-resistant Mycobacterium tuberculosis 
isolates in South Korea.

Kim S(1), Kim HJ(1), Heo R(1), Kim HS(1), Song JM(1), Kim CT(1), Kim HJ(1), Kim 
SH(1), Gwon JH(1), Bae G(1), Kang S(2), Seok KH(1), Kim E(1), Han DS(1), Kim 
MS(1), Lee HJ(1), Shin S(1), Song A(1), In Lee G(3), Lee SH(3), Kim H(3), 
Beatrice O(4), Babirye J(4), Guido O(4), Akumu M(4), Lee HJ(5).

Author information:
(1)Laboratory Medicine Center, Korean National Tuberculosis Association, The 
Korean Institute of Tuberculosis, 168-5, Osongsaengmyeong 4-ro, Osong-eup, 
Heungdeok-gu, Cheongju-si, Chungcheongbuk-do 28158, Republic of Korea.
(2)Clinical Laboratory Medicine Center, Korean National Tuberculosis 
Association, 57, Baumoe-ro 6-gil, Seocho-gu, Seoul 06763, Republic of Korea.
(3)Research & Development Center, Korean National Tuberculosis Association, The 
Korean Institute of Tuberculosis, 168-5, Osongsaengmyeong 4-ro, Osong-eup, 
Heungdeok-gu, Cheongju-si, Chungcheongbuk-do 28158, Republic of Korea.
(4)Laboratory Medicine Center, Supranational Reference Laboratory, National 
Reference Laboratory, P. Box 16041, Kampala, Uganda.
(5)Clinical Laboratory Medicine Center, Korean National Tuberculosis 
Association, 57, Baumoe-ro 6-gil, Seocho-gu, Seoul 06763, Republic of Korea. 
Electronic address: leehejo@gmail.com.

BACKGROUND: Group A fluoroquinolones (FLQs) are essential for treating 
multidrug-resistant tuberculosis (MDR-TB). Mutations in gyrA and gyrB cause FLQ 
resistance, but their patterns vary by region. This study evaluated 
FLQ-associated mutations in the gyrA and gyrB genes by analyzing minimum 
inhibitory concentrations (MICs) using 7H9 broth microdilution (BMD) and 
Löwenstein-Jensen phenotypic drug susceptibility test (L-J pDST).
METHODS: A total of 304 isoniazid- and/or rifampicin-resistant isolates were 
analyzed. Genotypic drug susceptibility testing (gDST) was performed by 
sequencing gyrA (codons 74-113) and gyrB (codons 500-540). MICs for moxifloxacin 
(MFX) and levofloxacin (LFX) (0.0625-8.0 μg/mL) were determined using 7H9 BMD. 
Mutations were identified relative to the M. tuberculosis H37Rv reference. In 
L-J pDST, resistance breakpoints were 1.0 μg/mL for MFX and 2.0 μg/mL for LFX.
RESULTS: Among isolates, 270 (88.81 %) were wild type and 34 (11.18 %) had 
mutations. D94G (44.82 %) and A90V (24.14 %) were the most frequent gyrA 
mutations. D500N (40 %) was the most common gyrB mutation. All gyrA mutants were 
MFX-resistant, while only 60 % of gyrB mutants were.
CONCLUSIONS: This study confirms gyrA mutations-especially D94G-as primary 
determinants of FLQ resistance in drug-resistant TB (including MDR-TB) in South 
Korea. gyrB mutations may also influence resistance. Combining gDST with 
phenotypic methods may improve resistance profiling.
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OBJECTIVE: Personal experiences, perceptions, and views of patients are crucial 
in understanding the subjective impacts of diseases. The complexity and duration 
of tuberculosis treatment impose significant physical, emotional, social, and 
economic burdens, highlighting the need for person-centered, integrated care 
strategies that address stigma, fatigue, and accessibility to support 
well-being. Patient-reported outcomes (PROs) are essential for capturing patient 
perspectives and improving health care strategies. In this study we explored the 
multifaceted experiences of patients with tuberculosis, seeking to understand 
their values and priorities during treatment.
METHODS: Semistructured interviews with adult tuberculosis patients were 
conducted at a referral center for tuberculosis diagnosis and management in 
northern Portugal. After verbatim transcription and anonymization, thematic 
analysis was performed.
RESULTS: Seventeen interviews were conducted. Most (58.8%) of the study 
participants were male, and most had pulmonary tuberculosis. Our thematic 
analysis identified five PROs: treatment experiences; health-related quality of 
life; functional status; symptoms and symptom burden; and health behaviors. 
People with tuberculosis acknowledged the impact of multiple factors on their 
overall health, particularly the psychological and physical burdens of 
tuberculosis and its treatment. Several areas for improvement and opportunities 
for enhanced support were identified, particularly in communication, emotional 
support, and management of treatment burden.
CONCLUSIONS: Our findings highlight the need for tailored PRO measures (PROMs) 
addressing treatment burden, psychosocial distress, and functional limitations 
in tuberculosis care. Enhancing communication, psychological support, and 
multidisciplinary approaches in tuberculosis management could improve patient 
outcomes and overall well-being. Addressing tuberculosis-related stigma and 
providing targeted interventions may contribute to a more people-centered 
approach to care.
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OBJECTIVE: To evaluate tuberculosis diagnosis with the use of the lateral flow 
urine lipoarabinomannan assay (LF-LAM) in addition to the Xpert® MTB/RIF Ultra 
assay on sputum in HIV-positive inpatients and outpatients.
METHODS: This was a prospective cross-sectional study including HIV-positive 
patients ≥ 18 years of age with an indication for LF-LAM in accordance with 
Brazilian National Ministry of Health criteria.
RESULTS: A total of 140 patients were included in the study. LF-LAM was positive 
in 23 (16.4%). An additional 12 (8.6%) were diagnosed with the aid of LF-LAM, 
this increase in tuberculosis detection being statistically significant. 
LF-LAM-positive patients were younger and had lower CD4 counts in comparison 
with LF-LAM-negative patients. Smoking was more common among LF-LAM-negative 
patients than among LF-LAM-positive patients.
CONCLUSIONS: The use of LF-LAM significantly increases the detection of 
tuberculosis in HIV-positive patients, mostly in those who are hospitalized. 
These findings highlight the utility of LF-LAM, especially in regions with high 
tuberculosis and HIV infection incidence.
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OBJECTIVE: In July of 2021, the Brazilian National Ministry of Health integrated 
three months of once-weekly isoniazid plus rifapentine (3HP) into the National 
Guidelines for Tuberculosis Control as a first-line tuberculosis preventive 
therapy (TPT) option for people living with HIV (PLHIV) and tuberculosis 
household contacts (HHCs). As part of the Unitaid-sponsored Increasing Market 
and Public Health Outcomes through Scaling up Affordable Access Models of Short 
Course Preventive Therapy for TB project to implement short-course TPT, we 
evaluated 3HP uptake, completion, and tolerability among PLHIV and pediatric 
HHCs in Brazil.
METHODS: We conducted a multicenter single-arm pragmatic project to roll out 3HP 
for PLHIV and HHCs in the 2- to 14-year age bracket in the cities of Rio de 
Janeiro and Manaus, Brazil. Participants were identified, treated, and monitored 
in accordance with Brazilian national tuberculosis guidelines. De-identified 
patient-level data on treatment initiation, adverse events, and completion were 
collected and analyzed.
RESULTS: From October of 2021 to March of 2023, 380 PLHIV (77.6% of whom were 
male; median age, 40 years [IQR, 31-51]) and 74 HHCs (54.1% of whom were male; 
median age, 8.6 years [IQR, 5.1-11.8]) were enrolled in the study. Treatment 
completion rates were 83.7% among PLHIV and 82.4% among HHCs. Completion rates 
were higher in Rio de Janeiro than in Manaus (PLHIV: 86.0% vs. 79.6%; HHCs: 
85.2% vs. 80.9%), although completion of 10 doses was similar (PLHIV: 86.4% vs. 
86.1%). Adverse event-related discontinuation was low (PLHIV: 2.4%; HHCs: 2.7%). 
One person living with HIV developed active tuberculosis during treatment. At 
six months of follow-up, 99.6% of the PLHIV remained free of tuberculosis.
CONCLUSIONS: The 3HP regimen was successfully introduced, had high treatment 
completion rates, and was well tolerated. Widespread use of 3HP for TPT may 
accelerate tuberculosis elimination in Brazil.
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Host responses - autophagy, cell death, and inflammation - limit the growth of 
bacterial pathogens while minimizing tissue damage. During the early stages of 
infection, Mycobacterium tuberculosis (Mtb) thwarts these and other innate 
immune defense mechanisms in alveolar macrophages (AMs) derived from the yolk 
sac; in later stages, it circumvents defenses in recruited mononuclear cells 
(MNCs) and survives within them despite additional cytokine stimulation from 
recruited T cells. The mechanisms that drive variable rates of Mtb growth in 
different macrophage subtypes and how Mtb manipulates inflammatory responses to 
grow within innate immune cells remain obscure. Here we explored the role of the 
host factor, Tax-1 binding protein 1 (Tax1 bp1), an autophagy receptor that 
targets pathogens for degradation through selective autophagy and terminates 
pro-inflammatory cytokine responses. Unexpectedly, we found that Tax1 
bp1-deficient mice were less susceptible to Mtb infection, and generated reduced 
inflammatory cytokine responses, compared to wild-type mice; the same mutant 
mice exhibited decreased growth of, and inflammatory cytokine responses to, 
Listeria monocytogenes, suggesting that Tax1 bp1 plays a role in host responses 
to multiple intracellular pathogens. Contrary to our previous ex vivo findings 
in bone marrow-derived macrophages (BMDMs), in vivo growth of Mtb in AMs and a 
subset of recruited MNCs was more limited in mice lacking Tax1 bp1 relative to 
wild-type mice. To better understand these differences, we performed global 
protein abundance measurements in mock- and Mtb-infected AM samples ex vivo from 
wild-type mice. These experiments revealed that Tax1 bp1 protein abundance does 
not significantly change early after infection in AMs but does in BMDMs; 
moreover, early after infection, Tax1 bp1-deficiency reduced necrotic-like cell 
death -- an outcome that favors Mtb replication -- in AMs but not BMDMs. 
Together, these results show that deficiency of Tax1 bp1 plays a crucial, cell 
type-specific role in linking the regulation of autophagy, cell death, and 
anti-inflammatory host responses and overall reducing bacterial growth.

Copyright: © 2025 Chin 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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Tuberculosis (TB) remains a threat for human and livestock health. Mycobacteria 
causing TB are host-adapted pathogens that occasionally spill over into other 
species. Mycobacterium bovis causes bovine TB, a well-known zoonosis. 
Mycobacterium tuberculosis is adapted to humans and can occasionally trigger 
symptomatic infection in cattle. However, immunocompetent cattle are resistant 
to experimental infection with M. tuberculosis. Hallmarks of TB in susceptible 
hosts are organized multicellular tissue lesions termed granulomas. In the 
absence of suitable in vitro systems that enable investigations of bovine 
tuberculous granuloma, we developed a three-dimensional granuloma model using 
bovine leukocytes and magnetic cell labeling. This model was termed the in vitro 
granuloma-like structure (IVGLS). We generated stable IVGLS resembling TB 
granulomas at the innate stage, composed of macrophages, and at adaptive stages, 
containing lymphocytes in addition. M. bovis Bacillus Calmette-Guérin (BCG) 
replicated within IVGLS and triggered the progression of macrophages to foamy 
phenotypes. Within the IVGLS, the lymphocytes accelerated BCG-induced apoptotic 
cell death over time. IVGLS released abundant chemoattractants and 
Th1-associated cytokines and adopted a glycolytically polarized metabolism. 
Magnetic bioprinted bovine granulomas recapitulate features of TB granulomas and 
thus facilitate the study of immune responses to mycobacteria, including spatial 
and temporal mapping, as well as establishing precise cell death patterns within 
multicellular microenvironments. Deciphering protective immune responses within 
IVGLS can contribute to vaccine development for bovine TB, and elucidation of 
resistance mechanisms can facilitate the design of novel interventions for human 
TB.
IMPORTANCE: Mycobacterial infections, including bovine tuberculosis (TB), have a 
profound impact on global health. This is exemplified by zoonotic TB in humans 
and animal TB, which is a life-threatening disease in livestock and wildlife. 
Mycobacteria cause the formation of granulomas, which significantly impact 
disease progression. Therefore, decoding granulomas is essential for an in-depth 
understanding of immune responses to mycobacteria. Conventional mouse models 
frequently fail to develop organized granulomas, and the procurement of samples 
from granulomatous lesions in cattle and humans is challenging, offering limited 
insights into the course of infection. Most in vitro TB research is confined to 
two-dimensional cell cultures, which neglect the spatial characteristics and 
cellular architecture of granulomas in vivo. To address this gap in knowledge, 
we have developed a novel multicellular in vitro model for TB. Our spheroid 
granuloma model, derived from bovine leukocytes using nanotechnologies, offers 
an adaptable platform for deciphering immune events within granulomas.
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Mycobacterium tuberculosis (Mtb) evades host defenses by inhibiting phagosome 
acidification in part through the secreted phosphatase PtpA, binding to the 
vacuolar ATPase (v-ATPase), and disrupting downstream cellular events. We 
investigated the antimicrobial effects of three v-ATPase inhibitors, Bafilomycin 
A1 (BafA1), Bafilomycin D, and Cladoniamide B (ClaB), on the growth of Mtb, M. 
abscessus (Mabs), and M. bovis BCG in THP-1 and murine infection models. We 
found potent inhibition of intracellular growth with MIC50 in the nanomolar 
range, with compounds showing a bacteriostatic inhibition of Mtb growth in THP-1 
macrophages. Axenic bacteria were not affected by 2 µM compound in broth, 
although lysate from macrophages incubated with ClaB resulted in a 50% reduction 
in bacterial growth in broth, which was further enhanced by the addition of 
zinc. We further discovered that BafA1 amplifies the cytotoxic effects of Mtb 
infection and limits Mtb's ability to delay apoptosis in host cells. BafA1 
antimicrobial activity was abolished in Mtb PtpA knockout mutant, and BafA1 
binding to PtpA was shown via an in vitro thermal shift assay. Our findings 
reveal a complex interplay between v-ATPase inhibition, host cell responses, and 
bacterial survival, challenging traditional views on phagosome acidification in 
pathogenesis and suggesting novel avenues for host-directed therapies against 
intracellular mycobacterial infections.
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The genus Mycobacterium contains over 180 species, and new species are added 
frequently. Among these are several obligate pathogens, namely Mycobacterium 
leprae and the species of the Mycobacterium tuberculosis complex; however, the 
vast majority are environmental bacteria that occupy numerous habitats and are 
collectively referred to as nontuberculous mycobacteria (NTM). Most NTM are 
harmless to humans, but the ability of some species to cause infections in 
people has been increasingly recognized over the past several decades. 
Mycobacterium avium subs. hominissuis has emerged as one of the most common 
opportunistic pathogens, usually causing pulmonary infections in susceptible 
people following environmental exposure. Mycobacterium avium's ability to form 
biofilms is key to its survival in environments that place it in close proximity 
to susceptible populations. Their capacity to form biofilms in vivo may also be 
an important aspect of their pathogenesis and known antibiotic resistance. In 
this review, we discuss the pathogenesis of this important mycobacterial 
species, what we know of its ability to form biofilms in vitro and in vivo, and 
gaps in our knowledge of these processes. We also discuss how we may leverage 
our understanding of molecules involved in biofilm formation and biofilm matrix 
composition to develop new therapeutics targeting biofilm formation.
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BACKGROUND: Adherence to tuberculosis(TB) preventive treatment (TPT) remains a 
significant challenge in high-TB burden countries like Bangladesh, where 
approximately 44 million people are infected with latent tuberculosis.
METHODS/DESIGN: This study protocol describes a mixed-methods observational 
study to evaluate "iDOTS," a locally developed digital adherence technology 
adapted from 99DOTS, for monitoring and improving TPT adherence among adult 
household contacts of bacteriologically confirmed pulmonary TB patients. The 
study will be conducted in two districts in Bangladesh with similar geographical 
and societal characteristics, with Narsingdi as the intervention site and 
Manikganj as the control site. Applying the Unified Theory of Acceptance and Use 
of Technology (UTAUT), we will assess technology acceptance, implementation 
challenges, and effectiveness through quantitative and qualitative approaches. 
The mixed method approach will compare TPT adherence between iDOTS users and 
non-users, and will explore user experiences and attitudes among healthcare 
providers and patients. Adherence will be verified through a combination of 
digital records, self-reports, and random isoniazid urine testing.
DISCUSSION: With an estimated sample size of 422 patients and 77 healthcare 
providers, this study aims to generate evidence that if digital adherence 
technologies can strengthen TPT implementation in resource-limited settings. The 
findings will address critical gaps in the TPT cascade and inform strategies for 
scaling up TPT nationally, ultimately supporting global efforts to reduce the TB 
disease burden through effective preventive measures.
TRIAL REGISTRATION: 'Not applicable'.

© 2025. The Author(s).

DOI: 10.1186/s12889-025-24368-7
PMCID: PMC12574240
PMID: 41168758 [Indexed for MEDLINE]

21. ACS Infect Dis. 2025 Oct 30. doi: 10.1021/acsinfecdis.5c00695. Online ahead of print.

A FRET-Based High-Throughput Screening Assay for the Discovery of Mycobacterium 
tuberculosis DNA ADP-Ribosylglycohydrolase DarG Inhibitors.

Duong MTH(1), Lu Y(2), Ahel I(2), Lehtiö L(1).

Author information:
(1)Faculty of Biochemistry and Molecular Medicine and Biocenter Oulu, University 
of Oulu, Oulu 90570, Finland.
(2)Sir William Dunn School of Pathology, University of Oxford, Oxford OX1 3RE, 
U.K.

DarTG2 is a conserved toxin-antitoxin ADP-ribosylation system that regulates 
bacterial survival and the antiphage response found in many pathogenic bacteria, 
including Mycobacterium tuberculosis. While DNA ADP-ribosyltransferase (DarT2) 
toxin mono-ADP-ribosylates a single-stranded DNA sequence motif and potentially 
induces bacterial dormancy, DNA ADP-ribosylglycohydrolase (DarG) antitoxin, 
containing a highly conserved macrodomain, reverses the modification and 
restores bacterial growth. Therefore, developing DarG-selective inhibitors may 
represent a promising strategy to combat tuberculosis. However, no 
small-molecule inhibitors targeting DarG have been identified. Here, we 
developed and optimized a simple and robust fluorescence resonance energy 
transfer (FRET)-based binding assay to identify small-molecule inhibitors 
targeting the DarG macrodomain. The assay utilized fluorescent fusion proteins 
to detect the interaction between the DarG macrodomain and an ADP-ribosylated 
peptide. Screening the target-focused phenotypic library using this method led 
to the identification of pranlukast, which selectively inhibited the DNA 
ADP-ribosylhydrolase activity of M. tuberculosis DarG and its bacterial 
orthologues, including Thermus aquaticus DarG and SCO6735 in Streptomyces 
coelicolor. Notably, pranlukast did not inhibit human macrodomains, indicating 
strong selectivity for bacterial targets. Since pranlukast has previously been 
reported to reduce M. tuberculosis burden, further investigation into its action 
mechanism in this context would be valuable.
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Mycobacterium tuberculosis (Mtb) remains a major global health threat due to its 
survival under host-induced stress and the rise of drug-resistant strains. One 
critical factor contributing to this resilience is its ability to efficiently 
repair DNA damage. To survive double-stranded DNA breaks, Mtb utilizes two 
pathways: homologous recombination (HR) and non-homologous end joining (NHEJ). 
During dormancy, when HR is less active, Mtb predominantly relies on NHEJ, a 
pathway involving Ku and LigaseD. LigaseD catalyses DNA ligation through its 
ligase domain (LigDom), which comprises two subdomains: the NTase, harboring the 
ATP-binding site essential for adenylation, and the OB domain, which interacts 
with DNA. LigDom is highly conserved and exhibits low mutation rates in 
resistant strains, making it an attractive drug target. Using a structure-based 
drug repurposing approach, FDA-approved drugs were screened, identifying 
L-756423 as a potent inhibitor with a lowest binding free energy. Molecular 
dynamics simulation of the L-756423 bound LigDom complex reveals a stable domain 
structure with significant fluctuations in the interdomain region, suggesting 
movement in the OB domain that may support efficient binding. To validate these 
findings, Indinavir, a clinically approved HIV protease inhibitor with 
structural similarity to L-756423, was selected for experimental testing. 
Indinavir induces conformational flexibility in LigDom, and also competitively 
inhibits ATP binding thus blocking the adenylation. Functional microbiological 
assays confirmed that under oxidative stress, when NHEJ is critical, 
indinavir-treated cells displayed reduced survival, consistent with impaired DNA 
repair. These findings indicate that L-756423/ Indinavir may hold therapeutic 
potential against latent tuberculosis and provide a rationale for further 
experimental investigation.
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Tuberculosis (TB) remains a major global health challenge claiming over 1 
million lives annually. Bacillus Calmette-Guérin (BCG), the only licensed 
vaccine against TB, provides limited efficacy against pulmonary TB in adults and 
only partial protection against serious disease in children. Hence, the 
development of safer and more effective new vaccines against TB remains a global 
health priority. Here we show in a new approach that co-administration of BCG 
with a novel synthetic glycan conjugate vaccine, corresponding to conserved 
terminal mannose sequences in Phosphatidyl-myo-inositol-mannosides (PIMs) in the 
cell envelope of mycobacteria, results in reduced bacterial burden compared to 
BCG vaccination alone. This first in vivo efficacy study suggests that targeting 
conserved essential oligosaccharides of mycobacteria is an important factor in 
improving TB vaccine efficacy.
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Since 2017, tuberculosis active case-finding (TB ACF) has been implemented 
within the routine framework of India's national TB elimination program. Symptom 
screen of high-risk population followed by confirmation of TB among 
symptom-screen positive is the algorithm. ACF scale and quality assessments 
hitherto were predominantly local or based on aggregate program data with 
limited details on all the scale and quality indicators, the time taken and the 
extent of use of rapid molecular diagnostic tests in ACF care cascade. In this 
cohort study from high-risk populations in 30 randomly sampled districts (nine 
states), we assessed one ACF cycle (intention to screen the high-risk population 
once) during January-September 2023 using prospectively collected individual 
level data. 581 633 high-risk individuals were screened by the program utilizing 
existing workforce and resources. The two scale indicators (target, observed) 
were: percentage of i) population mapped as high-risk (≥11%, 18.3%) and ii) 
mapped population screened (≥90%, 7.4%). The four quality indicators (target, 
observed) were: percentage of i) screened identified as presumptive TB (≥5%, 2%) 
ii) presumptive TB tested (≥95%, 66.3%) iii) tested diagnosed as TB (≥5%, 1.6%) 
and iv) diagnosed put on treatment (≥95%, 100%). The number needed to screen 
(target ≤1538 considering the algorithm) to detect one person with TB was 4971. 
The same was observed across most of the high-risk groups, with few exceptions. 
The extent of using rapid molecular diagnostic tests was 26.4% and the median 
time taken from screening to sputum collection and testing was one day. To 
conclude, ACF scale and quality in 2023, assessed using prospectively collected 
individual level data, were grossly below the benchmark and lower than 
previously reported (2021) based on retrospective aggregate program data. 
Effective planning, resource allocation including use of rapid molecular 
diagnostic tests and individual data recording among those screened to 
facilitate implementation monitoring are recommended.
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Every year, over 10 million people worldwide contract tuberculosis (TB). The 
2024 World Health Organisation TB global report indicated that 32% of the total 
deaths were children and adolescents under 15 years old. The scale of TB 
highlights the urgent need for action to end the global epidemic by 2030. This 
study aims to evaluate the mortality rate, survival probabilities, and factors 
associated with mortality among children and adolescents with TB in Tanzania. A 
retrospective cohort study was conducted from the Tanzania National Tuberculosis 
and Leprosy Programme data, which included individuals under 15 years old who 
began TB treatment between 1st January 2023 and 31st December 2023. The last 
patient's end-of-follow-up time was on 16th June 2024. The primary outcome of 
interest in our study was death. We calculated overall and covariate-specific TB 
mortality rates per 1,000 person-months. The Kaplan-Meier curve was employed to 
estimate survival probabilities. A total of 10,491 children and adolescents 
receiving TB treatment were included, nearly half of whom, 5,940 (56.62%), were 
under age 5 years. A total of 177 (1.69%) died, resulting in a crude mortality 
rate of 2.86 per 1,000 person-months. Furthermore, TB and HIV co-infection 
individuals had five times the risk of death (aHR = 5.03, 95% CI = 3.40-7.47, 
p < 0.001) compared to non-HIV infection. Community referrals were associated 
with a lower risk of mortality (aHR = 0.54, 95% CI = 0.35-0.84, p = 0.006). We 
observed significantly lower survival probabilities for patients referred from 
CTC, with rates of 96.8%, 96.0% and 95.8% at 2, 4, and 6 months, respectively, 
compared to those referred from the community, which showed higher survival 
probabilities of 99.5%, 99.3% and 99.2% over the same periods. The findings 
reveal significant differences in TB mortality in relation to age, referral 
system and co-infection. Integrating TB services with child healthcare programs 
and strengthening differentiated service delivery models can improve survival 
rates. Targeted interventions in high-risk areas are essential to reduce TB 
mortality.
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BACKGROUND: There are no published data on clofazimine pharmacokinetics during 
pregnancy, and safety data are limited. We present data from pregnant and 
postpartum women receiving clofazimine for treatment of rifampicin-resistant 
tuberculosis (RR-TB).
METHODS: IMPAACT P1026s was an observational study to assess the 
pharmacokinetics of tuberculosis and/or antiretroviral drugs during pregnancy. 
Between 2017 and 2019, pregnant women receiving ≥2 second-line antituberculosis 
drugs in routine care were enrolled in the second or third trimester and had 
intensive pharmacokinetic sampling at least once during pregnancy, and 2-8 weeks 
postpartum. Pharmacokinetic parameters were estimated using noncompartmental 
methods and compared between the antepartum and postpartum periods using 
geometric mean ratios (GMR) with 90% confidence intervals (CIs) and the Wilcoxon 
signed rank test for paired data.
RESULTS: Eleven pregnant women from South Africa, 7 (64%) with HIV, were 
receiving clofazimine (100 mg daily) at enrollment, of which 82% received 
clofazimine for more than 8 weeks prior to pharmacokinetic evaluation. Nine 
(82%) women continued treatment postpartum. Peak plasma concentrations and 
area-under-the-concentration-time-curve over 12 hours were comparable to 
historical clofazimine pharmacokinetic data in nonpregnant women with RR-TB but 
were approximately 30% higher in the third trimester of pregnancy compared to 
the postpartum period. Eight women and 8 infants experienced at least one severe 
adverse event while on study but direct relatedness to clofazimine was 
considered unlikely.
CONCLUSIONS: Overall, antepartum and postpartum clofazimine exposures were 
comparable to those reported in nonpregnant women with RR-TB. Exposures were 
lower than expected in the postpartum period, particularly compared with the 
third trimester of pregnancy.
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The essentiality of the PrrAB two-component system (TCS) in Mycobacterium 
tuberculosis positions it as a promising therapeutic target, prompting 
investigation into its potential as a universal drug target across mycobacterial 
species. To evaluate its essentiality and regulatory influence across 
mycobacterial species, we leveraged CRISPR interference (CRISPRi) to 
systematically investigate PrrAB function and its interaction with 
diarylthiazole-48 (DAT-48), an experimental tuberculocidal agent. Strong 
CRISPRi-mediated knockdown of M. tuberculosis prrAB reproduced a lethal knockout 
phenotype, whereas knockdown of Mycobacterium abscessus prrAB1 and/or prrAB2 had 
no effect on growth, highlighting functional divergence between orthologs. 
Strikingly, M. tuberculosis prrAB repression universally downregulated 
respiratory chain genes, cementing its role as a master regulator of 
mycobacterial respiration. DAT-48 displayed potent, sterilizing effects against 
laboratory and clinical M. tuberculosis strains (H37Rv 4 μg/mL; Mt103 16 μg/mL) 
but lacked efficacy against M. abscessus ATCC19977 Smooth morphotype (MIC > 128 
μg/mL), further highlighting species-specific PrrAB dependency. Notably, prrAB 
repression halved M. tuberculosis DAT-48 MICs, whereas overexpression increased 
MICs 8-fold, demonstrating a direct functional link. Molecular docking predicted 
DAT-48 binding to the ATP pocket of the PrrB sensor kinase, and DAT-48 
synergized with bedaquiline (FICI = 0.42) and telacebec (FICI = 0.33), 
reinforcing PrrAB's central role in mycobacterial respiration. These findings 
establish PrrAB as a central regulator of energy metabolism in M. tuberculosis 
but dispensable in M. abscessus, defining it as a highly selective and promising 
target for next-generation TB therapeutics.
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INTRODUCTION: Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), is 
a common cause of death in humans worldwide. The slow growth rate of Mtb 
(~20 hours) makes progress in research slow and diagnosis difficult.
AREAS COVERED: Imaging technologies that can quantify viability and infectious 
load can have a profound impact on progress toward new therapeutics and vaccines 
and allow rapid diagnosis. Although imaging can quantify bacterial loads 
throughout an entire animal in real-time, sensitivity is a key limitation. 
Fluorescent and bioluminescent recombinant strains have been used within the TB 
field and in other bacteria but have a threshold of ~103 bacteria in mice. 
Reporter enzyme fluorescence (REF) is a new and very sensitive Mtb imaging 
technology that uses BlaC, a highly specific surface-localized β-lactamase, in 
combination with fluorogenic or bioluminescent probes. As such, REF can reduce 
the threshold to 10-100 bacteria in vivo and detect 10 bacteria within 
10 minutes in vitro.
EXPERT OPINION: Recombinant reporter systems for imaging bacteria should 
continue to improve and may reach similar thresholds, but at present, REF 
remains the most sensitive approach. Furthermore, new more sensitive probes can 
be readily developed, suggesting that REF will ultimately allow detection of 
single bacteria in an infected host.
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BACKGROUND: Multidrug-resistant tuberculosis (MDR-TB) presents a significant 
public health challenge, particularly in resource-limited settings like 
Ethiopia. Identifying factors associated with MDR-TB is essential for designing 
effective control strategies. The objective of this study was to identify the 
determinants of multidrug-resistant tuberculosis (MDR-TB) in southwest Ethiopia, 
to inform targeted public health interventions, improve prevention and control 
strategies, and support evidence-based planning in regions with limited 
resources and a high burden of drug-resistant TB.
METHODS: An unmatched case-control study was conducted from October 2022 to 
February 2023 in Jimma and Illubabor zones, located in Southwest Ethiopia. A 
total of 201 participants were initially selected, of whom 200 (66 MDR-TB cases 
and 134 drug-susceptible TB controls) completed the study and were included in 
the final analysis. Data were collected through interviewer-administered 
questionnaires and review of medical records. Variables with a p-value < 0.25 in 
bivariable analysis were entered into multivariable logistic regression to 
identify independent predictors of MDR-TB. Adjusted odds ratios (AORs) with 95% 
confidence intervals (CIs) were used, and statistical significance was declared 
at p < 0.05.
RESULTS: Among the 200 participants included, several factors were significantly 
associated with MDR-TB. Compared to those aged 15-24 years, participants aged 
25-34 years (AOR = 3.8, 95% CI: 1.34-8.36) and 35-44 years (AOR = 3.3, 95% CI: 
1.42-7.65) had higher odds of MDR-TB. Other significant predictors included 
urban residence (AOR = 2.1), contact with TB or known MDR-TB patients 
(AOR = 2.21), HIV infection (AOR = 1.9), substance use (alcohol, khat, illicit 
drugs), psychological illness (AOR = 9.4), previous TB treatment (AOR = 5.3), 
retreatment history (AOR = 13.9), low BMI (< 18.5 kg/m²; AOR = 3.9), living more 
than 25 km from treatment centers (AOR = 6.2), and perceived social stigma 
(AOR = 5.2).
CONCLUSION: This study identified multiple independent predictors of MDR-TB, 
including previous TB treatment, retreatment history, substance use, HIV 
infection, psychological illness, malnutrition, and limited access to 
healthcare. Sociodemographic factors such as age, urban residence, and perceived 
stigma were also significant. These findings highlight the need for integrated 
TB control strategies addressing clinical management, behavioral and 
psychosocial support, and improved healthcare access to effectively reduce 
MDR-TB in Southwest Ethiopia.
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This review examines the potential of nanosystems for targeted tuberculosis (TB) 
therapy, focusing on biodegradable polymeric, lipid-based, extracellular 
vesicles, and selected inorganic nanocarriers engineered to deliver anti-TB 
drugs directly to granulomas, the hallmark of TB pathology. Both passive and 
active targeting strategies are discussed, emphasizing how these approaches 
enhance drug accumulation at infection sites to curb disease progression. 
Preclinical studies, including laboratory and animal models, are reviewed to 
assess their therapeutic impact. Although the results are promising, hurdles 
such as biocompatibility, regulatory constraints, and optimizing drug release 
still pose challenges for clinical implementation. However, rationally designed 
nanosystems hold significant potential for improving TB treatment outcomes. 
Further research is crucial for refining nanocarrier design and addressing 
translational hurdles. Future directions include integrating nanosystems with 
advanced molecular imprinting technologies (MIT) and molecularly imprinted 
polymer nanoparticles (MIPNPs) for enhanced granuloma targeting and controlled 
drug release. Additionally, immunotherapy and gene therapy offer novel adjunct 
strategies to boost host immunity and deliver targeted genetic interventions. 
These emerging approaches, combined with optimized nanosystems, have the 
potential to revolutionize TB management by improving drug delivery, reducing 
treatment duration, and enhancing therapeutic outcomes.
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BACKGROUND: Intensified tuberculosis (TB) case finding is recommended for people 
living with HIV (PLHIV) at every clinical encounter using the World Health 
Organization (WHO) screening tool (W4SS), comprising any of current cough, 
fever, night sweats or weight loss. We determined the frequency of W4SS symptoms 
at repeat visits among individuals without TB attending for HIV care in Gauteng 
province, South Africa.
METHODS: In a cohort study, we enrolled PLHIV (adults) attending clinics for 
routine HIV care. At enrolment, patients were screened using W4SS, and 
categorised into high (cough, body mass index (BMI) ≤ 18.5, CD4 < 100 cells/mm3, 
fever ≥ 3 weeks, and unintentional weight loss ≥ 10%), medium (1 ≥ W4SS symptoms but not fulfilling criteria for high priority) or low priority (no W4SS 
symptoms) for TB testing with Xpert MTB/RIF; and anyone diagnosed with TB was 
excluded. This analysis was restricted to individuals with no TB diagnosis by 
month three.
RESULTS: We enrolled 3,738 patients in the parent study. Of this, 88.5% 
(3,309/3,738) completed month three follow up visits, of whom 71.0% 
(2,349/3,309) were female, median CD4 count 427 [interquartile range (IQR) 
275-607] cells/mm3, 71.8% (2,377/3,309) on antiretroviral therapy (ART) with 
median duration 4 [IQR 2-7] years). At enrolment, 29.9% (991/3,309) were 
positive on W4SS, among whom 62.7% (621/991) were pre-ART. The proportion of 
patients who reported any of the four symptoms on W4SS was 15.1% (331/2,191) at 
month one, 13.5% (276/2,052) at month two, and 8.9% (294/3,309) at month three. 
Cough was the symptom most frequently reported at all time points, followed by 
weight loss and then night sweats.
CONCLUSION: W4SS symptoms remained relatively common at repeat visits among 
people without TB in HIV care. Repeat testing of symptomatic patients with Xpert 
MTB/RIF would have substantial resource implications. Sensitive and specific TB 
screening tools which are not dependent on symptoms are needed.
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BACKGROUND: Diabetes mellitus (DM) raises the risk of contracting Tuberculosis 
(TB) infection and progressing to TB disease. Screening people with diabetes for 
TB infection and offering preventive treatment can, therefore, minimize the 
likelihood of progression to TB disease. This study aimed to test if glycemic 
control among patients with diabetes mellitus presenting to a tertiary care 
teaching hospital in Nepal is associated with tuberculosis infection.
METHODS: This cross-sectional study was conducted among patients aged ≥ 18 
years, with a self-reported diabetes mellitus or HbA1C value of ≥ 6.5%, at a 
tertiary facility in Kathmandu, Nepal. Participants underwent Chest X-rays and 
TB symptoms screening for TB disease. TB infection status was identified in 
those without TB disease by an induration of ≥ 10 mm in the Tuberculin Skin Test (TST). Clinical, social, anthropometric, and vaccination information were 
abstracted. Multiple logistic regression models were used.
RESULTS: Pulmonary TB disease was found in 19 of the 473 patients screened 
(4.0%) of whom 18 were bacteriologically confirmed. Of the 422 patients 
analysed, the median age was 54.5 (IQR 47-64.7) years, 316 (74.9%) had poor 
glycemic control and 193 patients had positive TST (TB infection prevalence 
- 45.7%). Individuals with poor glycemic control had more than three times the 
odds of testing TST-positive compared to those with good glycemic control (OR 
3.30 [95% CI: 1.78-6.44]), after adjusting for relevant covariates.
CONCLUSIONS: TB infection and disease prevalence remain high in people with 
diabetes mellitus even with bidirectional screening policies and widespread 
metformin use. Individuals with poorly controlled diabetes mellitus could be a 
priority group for targeted TB infection testing and preventive treatment.
CLINICAL TRIAL NUMBER: Not applicable.
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Female genital tuberculosis (FGTB), a form of extrapulmonary tuberculosis caused 
by Mycobacterium tuberculosis (MTB), is an under-recognized but significant 
cause of female infertility, particularly in developing countries. It primarily 
spreads through the hematogenous route and often presents with non-specific or 
asymptomatic clinical features, complicating early diagnosis. Latent 
tuberculosis (LTB) is increasingly being identified among women with unexplained 
infertility and may impair reproductive outcomes by affecting ovarian reserve, 
endometrial receptivity, and implantation. Traditional diagnostic methods-such 
as smear microscopy, culture, imaging, and histopathology-suffer from low 
sensitivity and long turnaround times. Newer molecular techniques, including 
GeneXpert MTB/RIF and nucleic acid amplification test (NAAT), offer faster and 
more accurate detection. A comprehensive, multimodal diagnostic approach is 
essential for timely intervention. This review highlights the epidemiological 
trends, diagnostic advancements, clinical manifestations, and fertility 
implications of FGTB. Improved awareness and accurate detection strategies are 
critical for enhancing fertility outcomes in affected women.
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It has been proposed that mitochondrial DNA variations can affect mitochondrial 
function, increasing the risk of drug-induced liver injury. This study aims to 
explore the association between mitochondrial DNA (mtDNA) variants and 
anti-tuberculosis drug-induced liver injury (ATT_DILI) in Korean tuberculosis 
patients. Whole mitochondrial genomes from 185 patients (61 with ATT_DILI and 
124 without liver injury) were sequenced. Comparative analyses examined mtDNA 
variants, variant counts, and haplogroups between the two groups, adjusted with 
Bonferroni correction. The m.16189 T > C variant, associated with reduced mtDNA 
copy number, was more frequent in ATT_DILI cases (39.3%) than in controls 
(29.0%). Logistic regression suggested a potential association (odds ratio 4.92, 
95% confidence interval 1.14-21.23, p = 0.033), though this significance was 
lost after correction. No significant differences in mtDNA variant counts or 
haplogroups were observed between groups. While mtDNA variants and haplogroups 
appear to have a limited role in predicting ATT_DILI risk, the m.16189 T > C 
variant warrants further investigation.
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INTRODUCTION: Tuberculosis (TB) remains an important public health challenge 
globally. Madagascar faces a substantial TB burden despite enhanced efforts from 
its national TB control programme. This necessitates innovative and 
context-specific TB prevention and care interventions that are both impactful 
and cost-effective. We evaluated the effectiveness and cost-effectiveness of a 
community-based mobile TB clinic intervention in a remote rural area of 
Madagascar, addressing specific access barriers and implementation challenges.
METHODS: The analysis employed an interrupted time series analysis (ITSA) 
comparing the intervention to the standard national TB control programme (NTP) 
to assess the effectiveness of the intervention in increasing TB case detection 
rates. A decision tree model was used to evaluate the cost-effectiveness of the 
intervention from a healthcare provider perspective when compared with the NTP. 
The study incorporated one-way sensitivity analyses and Monte Carlo simulations 
with 10 000 iterations to generate the probability distribution of estimates and 
uncertainty ranges.
RESULTS: The ITSA found that the intervention cumulatively increased TB case 
detection 2.88-fold compared with the control group over the 27-month study 
period. The probability for a patient to successfully complete TB treatment in 
the intervention group was 97%, compared with 91% in the control group. 
Incremental costs per person with TB were $316. With an incremental 
cost-effectiveness ratio (ICER) of $25 per disability-adjusted life year 
averted, well below the $96 cost effectiveness threshold for Madagascar, the 
intervention was highly cost-effective. Importantly, the ICER remained robust 
throughout sensitivity analyses, reaching a maximum of $67.
CONCLUSION: The study underscores the importance of community-based 
interventions for TB and calls for policymakers to prioritise and scale up such 
interventions, both in Madagascar and in other low-income countries with similar 
access-related challenges.
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Tuberculous myocarditis is a rare manifestation of disseminated tuberculosis 
that is often misdiagnosed. It may present with non-specific symptoms, or 
alternatively remain clinically silent, making diagnosis particularly 
challenging. We present in this paper a case report of a 49-year-old man with a 
medical history of diabetes, untreated hypertension, and dyslipidemia was found 
dead in his home. There was no specific symptom before death. A medico-legal 
autopsy was requested to determine the cause of death. At the internal 
examination, there were bilateral yellow-citrine pleural effusion, pulmonary 
edema with congestion, whitish areas in the left ventricular myocardium. 
Histopathological analysis showed granulomatous myocarditis associated with 
interstitial granulomatous pneumonitis suggestive of miliary tuberculosis. The 
cause of death was attributed to acute heart failure related to undiagnosed 
tuberculous myocarditis.
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BACKGROUND: There is limited evidence on the safety and efficacy of new and 
repurposed second-line anti-tuberculosis (TB) drugs in pregnant women.
METHODS: Pregnant women initiating treatment for multidrug/rifampicin-resistant 
(MDR/RR)-TB from 1 January 2018 to 31 March 2024 were included in this 
prospective observational study. Maternal TB treatment and pregnancy outcomes 
were documented through ongoing record reviews and clinical assessments 
conducted to describe infant outcomes. Using Poisson regression with robust 
standard errors we evaluated factors associated with favourable maternal 
treatment and pregnancy outcomes.
RESULTS: Of 70 pregnant women treated for MDR/RR-TB, 53 (76%) were living with 
HIV. Favourable TB treatment outcomes were reported in 44 (62.9%) women. 
Sixty-seven (95.7%) of the 70 infants were born alive, with a median gestational 
age of 38 weeks (interquartile range [IQR]: 37.0-39.0) and median birth weight 
of 2970 grams (IQR: 2560-3280). All infants were exposed to bedaquiline. 
Twenty-three (34.3%) women had unfavourable pregnancy outcomes, with 20 (29.8%) 
infants born prematurely and/or with low birthweight. Women with positive sputum 
smears at treatment initiation were less likely to have a favourable treatment 
outcome (adjusted risk ratio 0.33; 95% confidence interval: 0.17-0.66, p=0.002) 
compared to those with negative smears. Of the 43 infants evaluated at 12 
months, 27 (62.8%) had favourable outcomes, with 10 (23.3%) infants developing 
TB in their first year of life.
CONCLUSION: The high TB-HIV co-infection rate is likely to have contributed to 
unfavourable pregnancy outcomes. Supportive maternal adherence counselling and 
infant TB preventive treatment is needed to prevent TB transmission to the 
infant.
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Our Multidrug-resistant tuberculosis poses a significant global health 
challenge, particularly in low- and middle-income countries where access to 
diagnostic and treatment services is limited. Our multi-centre retrospective 
cohort study attempts to evaluate treatment outcomes and predictors of death or 
failure among 546 multi-drug-resistant tuberculosis patients, treated at eight 
specialised units between January 2017 and August 2018, with follow-up until 
June 2020. Overall, 69% achieved successful outcomes and 22.2% died. Significant 
predictors of death included older age, weight <40 kg, prior vitamin D use, and 
delayed sputum conversion. Despite outcomes nearing World Health Organisation 
targets, older patients and those with prior second-line drug exposure require 
closer monitoring.
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SYNOPSIS: OBJECTIVES: Linezolid (LZD) is crucial for treating 
multidrug-resistant (MDR) and extensively drug-resistant (XDR) tuberculosis 
(TB); however, mutations related to LZD resistance still need to be 
characterised. This study investigated resistance-related mutations on a 
whole-genome scale in clinical isolates from patients with MDR/XDR TB who failed 
LZD treatment.
METHODS: The phenotypic drug susceptibility test (DST) of first- and second-line 
anti-tuberculosis drugs was determined using the Sensititre™ plate; the 
Resazurin Microtitre Assay settled the minimal inhibitory concentration (MIC) of 
LZD. Overall, 25 sequential isolates previously collected and deposited in the 
Masan National TB Hospital (MNTH) Biobank were used. All included patients had 
MDR/XDR TB with failed LZD-included treatment. All isolates were subjected to 
whole-genome sequencing using the Illumina® platform.
RESULTS: Of the 25 isolates, 18 were LZD resistant at the lowest MICs ≥ 1 mg/L 
and showed LZD resistance after 3 months of treatment; 20 had mutations in the 
rplC or rrl genes; 4 had G2814T mutations in rrl. 11 isolates harboured the 
T460C mutation in rplC. The G2814T mutant in rrl or the T460C mutant in rplC 
were resistant to LZD MICs up to 8 mg/L. One linezolid-resistant isolate 
harboring G2814T and T460C mutations exhibited MIC values greater than 16 mg/L. 
Conversely, seven isolates did not exhibit genetic mutations in rrl or rplC. 
Significant mutations or changes were observed when sequential isolates from the 
same patient were compared.
CONCLUSIONS: The study findings demonstrate mutations related to LZD resistance, 
which can aid in the detection of LZD resistance and optimisation of treatment 
regimens for patients with LZD-treated MDR/XDR TB.
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Anti-tuberculosis activity and resistance were recently refocused since 
clofazimine (CFZ) had a significant therapeutic benefit in treating multi-drug 
resistant tuberculosis (MDR-TB). We investigate the resistance of CFZ and 
genetic mutations in drug-resistant Mycobacterium tuberculosis strains to 
enhance the diagnosis and treatment of TB patients. CFZ range of CFZ was 
determined by testing 20 sensitive strains and 80 MDR clinical isolates. The 
correlation between the patients' treatment history and CFZ resistance was 
examined. PCR and DNA sequencing were employed to analyze mutations in the 
Rv0678, Rv1979c, and pepQ genes of CFZ-resistant and susceptible strains. 
Drug-resistant M. tuberculosis isolates had an 21.25% incidence of CFZ 
resistance with MIC > 1 mg/L. Neither bedaquiline nor CFZ therapy was the cause 
of CFZ resistance. It is necessary to perform a CFZ susceptibility test 
regardless of prior drug exposure. This study reported novel mutation sites 
associated with CFZ resistance in the pepQ (V85M/R437L/T438N and 
G605A/G619M/A610Q), Rv0678 (214 C→Tand 407T→C), and Rv1979c (155 A→C, 562 C→T, 
1216G→A,724G→A, and 1057T→G) genes.
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A multiplex Mtb-specific FluoroSpot assay measuring IFNγ, IL-2, and 
TNF-secreting cells can improve accuracy and differentiation across the 
tuberculosis spectrum.
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Tuberculosis (TB) remains a major global health challenge, with current 
diagnostic tools unable to reliably distinguish between individuals at different 
stages of the TB spectrum of infection (TBI) and disease (TBD). Interferon-gamma 
release assays (IGRAs), while commonly used, are limited by their reliance on a 
single cytokine and inability to differentiate disease states. In this study, we 
evaluated a multiplex FluoroSpot assay that simultaneously detects interferon 
gamma (IFNγ), interleukin (IL)2, and tumor necrosis factor (TNF)-secretion in 
response to Mycobacterium tuberculosis (Mtb) antigens ESAT-6, CFP-10, and EspC. 
PBMCs from individuals with TBD (n = 24), TBI (n = 64), and IGRA-negative 
controls (n = 26) were analyzed. The assay demonstrated high sensitivity and 
specificity, particularly through the detection of triple cytokine-secreting T 
cells (IFNγ/IL-2/TNF), minimizing false-positive rates. Moreover, distinct 
cytokine secretion patterns were associated with different stages of infection. 
Individuals with TBD had more IFNγ/TNF-producing cells, while those with TBI had 
more cells producing IFNγ/IL-2 or IL-2/TNF. Separating individuals with TBI 
based on time since likely Mtb exposure revealed that more recent infection was 
associated with reduced IFNγ responses and a higher proportion of 
IL-2/TNF-secreting cells. The use of spot volume analysis provided 
semi-quantitative insights into cytokine production. These findings suggest that 
multiplex cytokine profiling can improve TB diagnostics and offer a deeper 
understanding of host immune responses across the TB spectrum. Including 
non-IFNγ responses may be particularly valuable in identifying individuals at 
higher risk of disease progression, such as recently infected individuals, and 
in populations where current diagnostics underperform.IMPORTANCEAccurate 
diagnosis of Mycobacterium tuberculosis (Mtb) infection remains a cornerstone in 
tuberculosis (TB) control. Current interferon-gamma release assays (IGRAs) lack 
the ability to distinguish between individuals at different stages of the TB 
infection spectrum, limiting their utility. This study evaluates a multiplex 
FluoroSpot assay that simultaneously detects interferon gamma (IFNγ), 
interleukin 2, and tumor necrosis factor secretion in response to Mtb-specific 
antigens ESAT-6, CFP-10, and EspC. The assay demonstrated improved performance 
compared to standard IGRA methods, particularly through the identification of 
triple cytokine-secreting T cells. Importantly, it revealed distinct cytokine 
profiles associated with different stages of TB infection, offering potential 
for improved risk stratification and infection monitoring. These findings 
support the FluoroSpot assay as a promising tool for enhancing TB diagnostics 
and understanding host immune responses. Its application could be especially 
valuable in contact tracing, where Mtb-specific T-cell responses may not yet 
produce detectable amounts of IFNγ.
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We conducted a USA claims-based cohort study in 20,705 patients with 
inflammatory bowel diseases (IBD) on advanced therapies to estimate the overall 
and comparative risk of tuberculosis between advanced therapies using inverse 
probability of treatment weighted Cox proportional hazards model. The incidence 
rate (IR, per 100,000 person-years) of tuberculosis with TNF antagonists 
(n = 9378) and non-TNF-targeting biologics (anti-integrins [n = 5877], 
anti-interleukins [n = 5450]) was similar (38 [95% CI, 8-69] vs. 33[7-59]). 
Adjusting for covariates, risk of tuberculosis was similar (HR, 1.16 
[0.41-3.31]). In low incidence regions like USA, the incidence of tuberculosis 
after starting advanced therapies for IBD is very low, and comparable across 
advanced therapies.
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BACKGROUND: Tuberculosis (TB) remains under-diagnosed in people living with HIV 
(PLHIV) and is a major cause of mortality in these population. Sputum is the 
primary specimen for TB diagnosis; however, many PLHIV are unable to produce 
quality sputum. This study assessed the diagnostic utility of alternative 
non-invasive specimens, stool, and urine, for TB detection in PLHIV using the 
Xpert MTB/RIF Ultra assay.
METHODS: A cross-sectional study was conducted in TB screening and treatment 
centres in Conakry, Guinea, including 300 PLHIV presumptive pulmonary TB. 
Sputum, stool, and urine specimens were collected and tested using the Xpert 
MTB/RIF Ultra assay. Diagnostic performance was assessed in terms of 
sensitivity, specificity, and positive and negative predictive values, with 
their 95% confidence intervals, using the sputum Xpert MTB/RIF Ultra results on 
as the reference standard. Agreement between specimen results was assessed using 
Cohen's kappa.
RESULTS: Of the 300 PLHIV included in the study, 52% (156/300) were male. Median 
age was 37 years (IQR: 30-45), with more than two-thirds under 45 years of age. 
Most patients were newly diagnosed with HIV in 2024 (93.0%; 279/300), and 80.0% 
(240/300) were not yet on antiretroviral therapy. TB positivity was 22.3% 
(67/300) in sputum, 24.7% (74/300) in stool, and 20% (60/300) in urine. The 
Xpert MTB/RIF Ultra assay demonstrated a sensitivity of 86.5% and a specificity 
of 93.1% in stool specimens, compared to 56.7% and 90.5% in urine specimens. 
Sensitivity was highest in patients with CD4 < 200 cells/mm3, 89.4% (42/47) for 
stool and 61.7% (29/47) for urine, while specificity remained consistently high 
across all CD4 categories, reaching 100% in patients with CD4 counts ≥ 500 
cells/mm3. Substantial agreement was observed between stool and sputum results 
(kappa = 0.77; p < 0.001).
CONCLUSIONS: Xpert MTB/RIF Ultra assay demonstrated high diagnostic performance 
on stool specimens in PLHIV, with sensitivity surpassing that of urine 
specimens. Stool testing could serve as a complementary diagnostic approach, 
particularly for patients unable to produce sputum, thereby improving TB 
detection in PLHIV. Integrating stool testing into national TB diagnostic 
algorithms could enhance case detection and management in PLHIV, although 
implementation must be assessed for technical feasibility and 
cost-effectiveness.
TRIAL REGISTRATION: Not applicable.
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BACKGROUND: Nigeria is ranked seventh in the world and second among African 
countries with the highest burden of Tuberculosis (TB). This study aims to 
investigate the recovery time among TB patients receiving the first line of 
anti-Kochs (Isoniazid, Rifampicin, Pyrazinamide and Ethambutol) drugs at Chest 
Hospital Jericho, Ibadan.
METHODOLOGY: The study design was a facility-based retrospective cohort study 
that was conducted among patients on anti-Kochs drugs at a TB clinic from 
January 2015 to December 2019, Government Chest Hospital Jericho, Ibadan, Oyo 
state Nigeria. Six hundred and forty-four patient records were extracted from 
the hospital records. Kaplan-Meier survival method was used to describe the time 
to recovery, and Cox-proportional hazards model was used to determine factors 
associated with recovery time from TB after the use of anti-Kochs drugs. Hazard 
ratios (HR) and their corresponding 95% confidence intervals (CI) were reported. 
All analyses were conducted at a 5% level of significance.
RESULTS: The median survival time (ST) of patients using anti-Kochs drugs for 
treatment was 61 (CI:59.6-62.4) days. About 72% of the patients recovered from 
TB after the first two months of having the disease. Patients who were female 
(aHR = 1.05; CI 0.89-1.25), HIV negative (aHR = 1.03, CI: 0.80-1.34) and lived 
in rural area (aHR = 0.97; CI 0.83-1.14) were more likely to have a shorter time 
to recovery from TB compared to their respective counterparts though 
statistically non-significant.
CONCLUSION: This study showed a significant recovery after the use of anti-Kochs 
drugs. The recovery time of the participants was 61 days, which indicated that 
anti-Kochs drug is very effective for TB treatment. To increase adherence, it is 
suggested that the policy should be changed from the required time of 6 months 
(180 days) to 2 months (61 days), since the drugs require them to maintain a 
good diet during the time of taking the drugs. This finding is useful to the 
National TB Control Program and the hospital authorities.
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INTRODUCTION: Tuberculosis (TB) remains a significant public health challenge in 
Burkina Faso, with limited molecular epidemiology data available to track strain 
diversity and transmission patterns. This study aims to characterize the genetic 
diversity of Mycobacterium tuberculosis complex (MTBC) isolates circulating in 
Burkina Faso via Mycobacterial Interspersed Repetitive-Unit Variable-Number 
Tandem-Repeat (MIRU-VNTR) typing.
METHODS: Genotyping via the MIRU-VNTR technique, which is based on 24 loci, was 
performed via PCR amplification of DNA extracts from 80 MTBC isolates, followed 
by agarose gel electrophoresis. The genotypes obtained were identified via 
comparison with reference strains in the database via the MIRU VNTRplus web 
application. This study assessed strain diversity, clustering rates, and 
potential transmission patterns in the study area.
RESULTS: Among the 80 isolates, 94.5% were identified as M. tuberculosis sensu 
stricto, while 2.7% were M. africanum and 2.7% were M. bovis. The predominant 
lineages were Cameroon (26.3%), Ghana (26.3%), and Haarlem (20%), with the 
Beijing lineage being rare (1.25%). A low clustering rate of 2.5% was observed. 
The average discriminating power (allelic diversity index) was 0.444. Eight loci 
were highly discriminative (h ≥ 0. 6) versus 3 loci that were weakly 
discriminating (h < 0.3).
CONCLUSION: This study provides new insights into the genetic diversity and 
transmission dynamics of MTBC strains in Burkina Faso. While the observed low 
clustering suggests limited recent TB transmission, the findings require further 
validation through larger-scale studies incorporating whole-genome sequencing 
(WGS). Understanding TB strain diversity is crucial for optimizing diagnostic 
strategies and TB control policies in West Africa.
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Kazakhstan has one of the highest incidence rates of MDR-TB in the WHO European 
Region. However, data on the genomic diversity of circulating Mycobacterium 
tuberculosis strains in Kazakhstan remains limited. We performed whole-genome 
sequencing on 177 clinical M. tuberculosis isolates belonging to the L2/Beijing 
lineage, sourced from 15 regions across Kazakhstan. WGS data were analyzed using 
the computational genomics pipelines TB-Profiler, TB-Annotator, and MTBseq. We 
then carried out Bayesian analyses using the BEAST algorithm to predict the 
effective population size dynamics of M. tuberculosis in Kazakhstan over the 
last 50 years. Phenotypic drug susceptibility testing revealed a significant 
proportion of MDR (46.9%) and pre-XDR (14.7%) isolates. Phylogenetic analysis 
showed that 67.2% of M. tuberculosis L2/Beijing isolates belonged to the Central 
Asian outbreak (CAO) sublineage. Putative compensatory variants were detected in 
89.6% of RIF-resistant CAO isolates, with rpoABC variants showing strong 
sublineage specificity. Furthermore, phylogenetic analysis contributed to the 
identification of six novel historical clusters, each characterized by distinct 
SNP signatures. Phylogenetic reconstruction indicated recent transmission and 
clonal expansion of CAO isolates. Meanwhile, Bayesian skyline analysis revealed 
a marked increase in the effective population size of Mtb. This study used 
genomic characterization to show that the CAO sublineage of M. tuberculosis 
lineage 2 has been highly successful during the MDR-TB epidemic in Kazakhstan, 
which has coincided with major economic fluctuations.
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Skin-related neglected tropical diseases (NTDs) represent an emerging public 
health and economic challenge in India. In the present prospective observational 
study, out-of-pocket expenditure and catastrophic health expenditure among 
patients diagnosed with mycetoma, subcutaneous mycoses, leishmaniasis, and 
cutaneous tuberculosis and nontuberculous mycobacterial (TB-NTM) infections were 
assessed. Using structured questionnaires, direct and indirect costs were 
recorded over a 6-month period. Of the 21 patients enrolled (median age 42 
years), 42.9% were household heads and 61.9% lived below the international 
poverty line. The mean direct and indirect medical costs were $171 ± $113 and 
$315 ± $338, respectively, with treatment costs being the major driver of 
expenditure. Catastrophic health expenditure was observed in 95.2% of patients, 
and in nearly one-quarter of cases, health expenses exceeded the total family 
income. Notably, patients with TB-NTM incurred the highest individual expenses 
(mean $642 ± $323). The economic fallout was profound: 33.3% of patients lost 
employment because of disease-related disability. The study findings highlight 
the urgent need for enhanced public healthcare access, expanded insurance 
coverage-including outpatient services and essential medications-and targeted 
social support to reduce the crippling financial burden of skin-related NTDs in 
vulnerable populations. In addition, the development of standardized, 
country-specific diagnostic and treatment guidelines is critical for 
facilitating early diagnosis, timely intervention, and the prevention of 
disability and impoverishment in affected populations.
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Tuberculosis disproportionately affects low- and middle-income countries 
(LMICs), where gold standard molecular diagnostic assays like Xpert MTB/RIF are 
relatively frequently inaccessible. A novel rapid molecular diagnostic test 
(nLRDT), which can test tongue swab samples, and is more suitable for 
decentralised primary healthcare settings, has been developed and is currently 
undergoing preclinical validation. This study evaluated the early 
cost-effectiveness of this nLRDT vs. Xpert MTB/RIF for diagnosing pulmonary 
tuberculosis in rural Philippine primary healthcare settings. A hybrid decision 
tree and Markov model-based cost-effectiveness analysis was conducted from 
health provider and societal perspectives. Parameters were taken from relevant 
literature, national-level data, and expert opinion. Costs were expressed in 
2024 US dollars and cost-effectiveness evaluated by comparing incremental 
cost-effectiveness ratios with willingness-to-pay threshold estimates. An 
estimated willingness-to-pay (WTP) threshold of $1,357 per quality-adjusted life 
year (QALY) was used. The nLRDT was cost-effective with sputum samples, from 
both perspectives, with net monetary benefits (NMBs) of $26.62 (societal 
perspective) and $19.21 (provider perspective) at the WTP threshold of $1,357. 
Similarly, the nLRDT was estimated to be cost-effective for tongue swab samples 
from both perspectives, with NMBs of $43.81 (societal) and $24.79 (provider). 
Sensitivity and scenario analyses identified the specificity of nLRDT as the key 
driver of cost-effectiveness, with cost-effectiveness maintained at greater WTP 
thresholds and varying combinations of test performance characteristics. Our 
findings suggest the nLRDT can be a cost-effective diagnostic tool in rural 
Philippines, and possibly other similar, contexts. This has positive research, 
industry, and policymaking implications.

Copyright: © 2025 Sargood et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
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BACKGROUND: This study presents the phylogenetic and antimicrobial 
susceptibility characterization of Mycobacterium monacense, a rare 
nontuberculous mycobacterium (NTM), cultured from clinical extrapulmonary 
samples.
METHODS: Eight Mycobacterium monacense isolates were identified between 2019 and 
2023 in the Western Cape province of South Africa. Whole-genome sequencing (WGS) 
was applied to assess phylogenetic relatedness, identify virulence factors, and 
characterize the resistome of the isolates. Antimicrobial susceptibility testing 
(AST) was performed using the GenoType NTM-DR line probe assay (LPA), Sensititre 
minimum inhibitory concentrations (MIC) plates, and the proportional method 
based on critical concentrations. Spatial distribution of cases was mapped using 
ArcGIS software.
RESULTS: Spatiotemporal distribution patterns indicated the presence of 
circulating clones confined within specific geographical areas. Plasmids coding 
for ferredoxin and cytochrome P450 genes were identified in one cluster, which 
notably lacked the chromosomal mbtH gene involved in siderophore biosynthesis 
for iron acquisition. In contrast, isolates grouped in a second cluster harbored 
the mbtH chromosomal gene but lacked these plasmid-associated elements. LPA and 
broth microdilution showed that all Mycobacterium monacense isolates were 
susceptible to aminoglycosides, fluoroquinolones, and macrolides, but generally 
exhibited elevated MICs against β-lactam antibiotics. Phenotypic AST indicated 
that drugs commonly used to treat Mycobacterium tuberculosis complex (MTBC), 
namely bedaquiline, linezolid, and rifampicin, are effective against 
Mycobacterium monacense.
CONCLUSION: Mycobacterium monacense in extrapulmonary cultures accentuates the 
need for improved diagnostics and enhanced clinical awareness of infections with 
rare NTM. WGS highlights the potential significance provided by plasmid-encoded 
genes. Current treatment regimens for MTBC exhibit therapeutic efficacy against 
Mycobacterium monacense isolates.
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Mycobacterium tuberculosis drives expression of type I IFN-mediated neutrophil 
accumulation, which limits interaction between CD4 T cells and macrophages. 
Failure to limit type I IFN very early in the interaction between Mtb and immune 
cells allows rapid progression of disease (Branchett et al. 
https://doi.org/10.1084/jem.20250466; Gern et al. 
https://doi.org/10.1084/jem.20250161).
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We commend Oh et al.'s recent analysis of TB preventive treatment (TPT) in the 
Western Pacific Region, but note important gaps and ways forward. We first 
caution that reliance on routine program data may overestimate gains. For 
example, China's passive surveillance misses ≈20% of cases [1]. Prospective 
cohorts or integrated surveillance including clinical databases could validate 
coverage estimates. We also urge attention to overlooked risk groups beyond 
children and PLHIV (as highlighted by Oh et al. [2]), groups like healthcare 
workers, prisoners, and people with diabetes warrant targeted TPT pilots (e.g., 
occupational health or prison-based programs). In the Philippines, ~ 36% of TB 
patients first seek private care [3], so partnering with private clinics and 
pharmacies is essential to reach all contacts. Likewise, MDR-TB contacts were 
underemphasized; WHO now strongly recommends a 6-month levofloxacin regimen for 
MDR contacts [4]. We encourage pilot studies of this regimen (as in Mongolia 
[5]) and operational research on MDR-TPT. Finally, policy does not guarantee 
practice as Cambodia and Lao PDR have guidelines, yet stockouts and training 
gaps persist [6, 7]. Embedding TPT in universal health insurance and conducting 
cost effectiveness studies will support sustainable scale-up. In sum, by 
suggesting concrete examples and research strategies for each country, we aim to 
refine Oh et al.'s insights into actionable steps for TPT acceleration.
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BACKGROUND: Urogenital tuberculosis (UGTB) is a rare form of extrapulmonary 
tuberculosis (EPTB) affecting the kidneys, ureters, and bladder. Its nonspecific 
symptoms often mimic common urological conditions like urinary tract infections 
(UTIs), leading to delayed diagnosis. This case highlights the diagnostic 
challenges and emphasizes the need for timely intervention to prevent 
irreversible renal damage.
CASE PRESENTATION: A 43-year-old south-Asian female presented with sudden 
decreased consciousness and severe renal impairment, requiring emergency 
dialysis. Despite the absence of typical tuberculosis symptoms or risk factors, 
imaging revealed obstructive uropathy with hydronephrosis. Urine polymerase 
chain reaction (PCR) confirmed UGTB. Early interventions, including percutaneous 
nephrostomy, J-stent placement, and anti-tuberculosis therapy (ATT), resulted in 
significant clinical improvement.
CONCLUSIONS: UGTB should be considered in patients with unexplained urological 
conditions, particularly in tuberculosis-endemic regions. Early diagnosis and 
management are crucial to avoid irreversible complications and improve outcomes.
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BACKGROUND: The costs, operational barriers, and sensitivity of available tools 
to confirm a TB diagnosis limit current active case-finding (ACF) efforts for 
tuberculosis (TB). However, it is not well understood which of these limitations 
have the greatest epidemiological relevance and might therefore warrant 
prioritization in confirmatory test development.
METHODS: To explore which features of the confirmatory testing step most 
influence the impact of ACF, we developed a state-transition model of a 
one-time, community-based ACF campaign, with a fixed budget of one million 
United States dollars for screening and confirmatory testing, assuming an adult 
target population with four times the national prevalence of Uganda. We compared 
TB diagnoses, mortality, and transmission when conducting ACF with a currently 
available confirmatory test (mirroring sputum-based Xpert Ultra) versus ACF with 
an improved confirmatory test, i.e., (1) increased sensitivity (from 69% to 
80%), (2) non-sputum specimen type (increasing specimen availability from 93% to 
100%), (3) immediate turn-around of test results at the point-of-care 
(increasing delivery of positive results from 91% to 100%), or (4) reduced costs 
(from $20 to $10 per confirmatory test).
RESULTS: In a simulated target population of 500,000 adults, 8,029 (1.6%; 95% 
uncertainty range [UR] 6,634-9,380) had TB disease, and 1,136 (789-1,586) were 
projected to die of TB in the absence of ACF. Assuming current tests, ACF could 
reach 149,811 (90,834 - 217,928; 30% of the target population) people under the 
allotted budget, connecting 1,151 (676-1,813) individuals with TB to treatment 
and averting 135 (64-249) deaths. Higher diagnostic sensitivity most increased 
the number of people with TB who received treatment as a result of ACF (by 15% 
[5-27%]). However, improvements that could benefit individuals regardless of 
their sputum bacillary load, such as reduced test costs, achieved larger 
reductions in mortality (11% [4-36%]).
CONCLUSION: Due to greater detection of individuals with high bacillary load, 
making confirmatory tests for community-based TB screening less expensive and 
more accessible may lead to greater population health benefits than further 
increasing test sensitivity. Nonetheless, achieving large (> 20%) increases in 
the health impact of ACF will require improvements to components of ACF other 
than the confirmatory diagnostic test.
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Tuberculosis (TB) remains a major global health burden, particularly in 
low-resource, high-prevalence regions. Pediatric TB diagnosis poses challenges 
with non-specific symptoms and less distinct radiological manifestations than 
adult TB. Many affected children remain undiagnosed or untreated. The World 
Health Organization (WHO) recommends chest X-ray (CXR) for TB screening and 
triage, given its accessibility and rapid assessment of pulmonary TB-related 
abnormalities. We present pTBLightNet, a multi-view deep learning framework to 
detect pediatric pulmonary TB by identifying TB-compatible CXRs with consistent 
radiological findings. Leveraging both frontal and lateral CXR views, our 
framework is pre-trained on adult CXR datasets (N = 114,173), then fine-tuned or 
trained from scratch, and subsequently evaluated on CXR datasets (N = 918) from 
three pediatric TB cohorts. It achieves an area under the curve (AUC) of 0.903 
and 0.682 on internal and external testing, respectively. External evaluation 
supports its effectiveness and generalizability using CXR TB compatibility, 
expert reading, microbiological confirmation and case definition as reference 
standards. Age-specific models (<5 and 5-18 years) perform competitively with 
those trained on larger undifferentiated populations, and adding lateral CXRs 
improves diagnosis in younger children. These results highlight the robustness 
of our approach across age groups and its potential to improve TB diagnosis, 
particularly in resource-limited settings.
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BACKGROUND: Sputum-based testing is most used for diagnosing pulmonary 
tuberculosis (TB), but non-sputum specimens such as tongue swabs (TS) offer 
additional approaches for detecting Mycobacterium tuberculosis complex (MTBC). 
This two-phase study evaluated various storage, transport, and processing 
conditions to improve MTBC detection using TS tested on quantitative PCR (qPCR) 
and Xpert MTB/RIF Ultra (Ultra).
METHODS: Adults (≥18 years) with Ultra-positive sputum were enrolled at a 
healthcare facility in Johannesburg, South Africa. In Phase 1, five serial TS 
were collected per participant and transported "dry" at 2-8°C, to the testing 
laboratory. In Phase 2, seven TS were collected: three stored "dry," two in 
Tris-EDTA (TE) buffer, and two in PrimeStore® Molecular Transport Medium (MTM). 
Across both phases, pre-testing methods included heat lysis (HL)-only or HL 
combined with vortex bead beating (VBB), and storage at varying temperatures 
before qPCR. Swabs stored in MTM were tested on Ultra.
RESULTS: A paired t-test revealed no statistically significant differences in Ct 
values between sequentially collected TS (adjusted p > 0.05). Similarly, mean 
IS6110/IS1081 Ct values did not differ between fresh and frozen samples (t (85) 
= -0.031, p = 0.98; 95% CI: -0.44 to 0.43). VBB significantly reduced Ct values 
compared to HL alone (t (85) = -9.67, p = 2.422 x 10-15; 95% CI: -2.44 to 
-1.61). While storage conditions influenced Ct value and consistency to some 
extent, mean Ct values varied slightly from 32.48-34.28. Ultra detection 
improved when TS were processed with MTM and SR buffer.
CONCLUSIONS: MTBC detection from serially collected TS was variable, but Ct 
values were consistent across swab order and storage conditions. VBB improved 
yield on qPCR, and Ultra detection was enhanced with diluted SR buffer, 
highlighting the value of optimized processing. These findings support the 
continued development of TS-based TB diagnostics.
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Bovine tuberculosis is a disease of importance for animal and public health, as 
it causes chronic infection in both animals and humans, leads to reduced milk 
and meat productivity, and may generate embargoes on the trade of products from 
affected herds. The Brazilian National Program for the Control and Eradication 
of Brucellosis and Tuberculosis (in Portuguese, PNCEBT) classifies the Brazilian 
states according to the level of risk for bovine brucellosis and tuberculosis 
determined by the prevalence of outbreaks of these diseases. The present study 
aimed to: determine the prevalence of outbreaks and cattle with tuberculosis in 
the State of São Paulo; locate the origin of animals microbiologically and 
molecularly positive for Mycobacterium bovis; establish microbiological 
differential diagnoses of inflammatory lesions found in slaughtered animals; and 
map areas of attention for the occurrence of M. bovis. The territory analyzed 
was divided into 15 administrative regions, and samples of tissues and organs 
were collected from 301 bovines from slaughterhouses registered at the São Paulo 
State Inspection Service (in Portuguese, SISP). Samples were subjected to 
microbiological culture in selective Stonebrink-Leslie medium, and conventional 
blood agar and MacConkey media. Colonies isolated in conventional media were 
analyzed by Matrix Assisted Laser Desorption Ionization (MALDI-TOF), and 
colonies isolated in Stonebrink-Leslie were subjected to Polymerase Chain 
Reaction (PCR) with primers from region of difference 4 (RD4) for confirmation 
of M. bovis. Data on cattle movement into and out of tuberculosis foci were 
geoprocessed in the QGIS software, version 3.28.1, to map the cities that could 
be involved. Samples from eight bovines (2.65%; CI 95% = 1,15% - 5,17%) showed 
mycobacteria in Stonebrink-Leslie medium and were confirmed as M. bovis. The 
prevalence rates of tuberculosis in cattle and in foci in rural properties were 
2.65% and 5.94%, respectively. Mass spectrometry identified the most frequent 
bacteria in the samples analyzed: Trueperella pyogenes (10/301 = 3.32%), 
Macrococcus caseolyticus (9/301 = 2.99%), Escherichia coli (8/301 = 2.65%), 
Macrococcus canis (5/301 = 1.66%), Moraxella osloensis (4/301 = 1.32%), 
Lactococcus garvieae (3/301 = 0.99%), and Proteus hauseri (3/301 = 0.99%). The 
animal transportation forms (in Portuguese, GTAs) of animals positive for M. 
bovis indicated six rural properties with outbreaks. Geoprocessing showed 28 
municipalities considered attention zones. The identification of M. bovis and 
other microorganisms in cattle reinforces the importance of slaughterhouses as 
sites for surveillance and traceability of infectious diseases, and emphasizes 
their role in ensuring the safety of animal products intended for human 
consumption.
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Early detection of latent tuberculosis (TB) is crucial for prevention. However, 
there is a debate over the effectiveness of QuantiFERON tests versus tuberculin 
skin tests. This meta-review critically evaluated QuantiFERON (QFT) tests for 
latent TB detection. This diagnostic meta-analysis reviewed studies from January 
2015 to July 22, 2024, sourced from Medline/PubMed. Rigorous selection and data 
extraction ensured robust results. Diagnostic test results were organised into 
2 × 2 tables, and statistical analysis was performed using Stata versions 14 and 
16. Statistical significance was set at p < 0.05. Data from 35 studies with 
23,383 participants were analysed. Males represented 46.7% of the sample. QFT 
tests were positive in 22.5% and negative in 77.5% of cases. The pooled 
sensitivity was 49% (range: 3% to 92%), indicating a risk of false negatives, 
and its pooled specificity was 86% (range: 31% to 98%), reflecting good 
performance in ruling out non-TB cases. Sensitivity was moderate in HIV (60%) 
and HCWs (55%), low in TB contacts (48%), children (43%), and RA (39%), and 
lowest in IBD (15%). Specificity was highest in IBD (94%), children (91%), HCWs 
(84%), RA (82%), TB contacts (80%), and moderate in HIV (74%). The positive 
predictive value (PPV) was 61% (range: 5% to 97%) and the negative predictive 
value (NPV) was 72% (range:13% to 98%). PPV was moderate in TB contacts (70%), 
RA (64%), HCWs (63%), HIV (51%), children (50%), and low in IBD (42%), and NPV 
was high in children (88%), HIV (84%), IBD (79%), HCWs (73%), RA (72%), and 
moderate in TB contacts (63%), with substantial heterogeneity across 
populations. Despite high specificity, the lower sensitivity suggests QFT tests 
may miss some latent TB infections. The diagnostic odds ratio was 5.73 (SE ± 1), 
indicating strong yet highly variable performance (I² = 96.2%). This highlighted 
the need to combine QFT tests with other diagnostics. QFT tests had high 
specificity and NPV, ensuring reliable negative results. However, lower 
sensitivity reduces PPV, making positive results less definitive. The results 
also revealed moderate sensitivity in HIV, lowest in IBD, highest specificity in 
IBD, lowest in HIV, highlighting heterogeneous performances.
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Pure red cell aplasia is a rare bone marrow failure syndrome that is often 
overlooked, as it is potentially associated with other more common diseases. 
This report describes a 79-year-old man who was referred due to red cell 
transfusion-dependent anemia, severe reticulocytopenia, and generalized 
lymphadenopathies. An excisional lymph node biopsy suggested a diagnosis of 
follicular lymphoma. Trephine biopsy identified areas of lymphoma infiltration 
and a significant reduction of erythroid precursor cells. The patient was 
treated with four-weekly doses of rituximab; however, only after suspension of 
isoniazid treatment for latent tuberculosis was a complete and persistent 
hematologic recovery achieved. This case highlights the rarely described 
association between pure red cell aplasia and isoniazid in a patient with 
simultaneous follicular lymphoma with bone marrow involvement. Recognition of 
such connections is crucial for accurate diagnosis and appropriate management, 
as the treatment of lymphoma might not be sufficient as a sole strategy for 
clinical improvement.
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An adrenal crisis should be considered in children with a history of 
tuberculosis who present with shock, hypoglycemia, and hyperpigmentation. Even 
years after successful treatment, TB can cause irreversible adrenal damage 
leading to primary adrenal insufficiency. Early recognition and prompt 
glucocorticoid replacement are lifesaving. Routine screening in high-risk 
patients may prevent delayed diagnosis and fatal outcomes.
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Post-Tuberculosis Lung Disease (PTLD), a persistent sequelae of Tuberculosis 
(TB) in which TB survivors continue to experience respiratory symptoms and 
diminished lung function after microbiological cure, poses a significant and 
growing public health challenge. Its prevalence varies widely due to differences 
in treatment adequacy, comorbidities, and environmental exposures and afflicts 
particularly high TB-burden countries. Recent advances in fundamental science, 
clinical investigations and exploratory trials have expanded our understanding 
of PTLD pathogenesis and progression. Yet, critical questions remain unanswered: 
Which patients are most at risk? How can we intervene early to prevent or 
mitigate disability? And how should healthcare systems adapt to monitor, manage, 
and support the growing population of TB survivors? This review aims to inform 
ongoing efforts in clinical care, research, and policy. We summarize recent 
evidence on PTLD-specifically disease mechanisms, clinical manifestations, 
diagnostic approaches, risk factors, and treatment strategies. It also 
highlights key knowledge gaps and implementation challenges and proposes 
research priorities to steer future inquiry and practice. Greater research 
investment and stronger global collaboration are needed to mitigate the 
long-term burden of PTLD and improve outcomes for TB survivors.
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Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis 
(MTB), Bacille Calmette-Guérin (BCG) is the only licensed vaccine for 
tuberculosis, but it provides limited and inconsistent protection against 
pulmonary TB in adults. Furthermore, current diagnostic methods show low 
sensitivity in latent stages, and the standard treatment is long, complex, and 
conducive to the emergence of drug-resistant strains. In this context, heat 
shock protein X (HspX), also known as Rv2031c or α-crystallin, has emerged as a 
potential biomarker and vaccine candidate. This 16-kDa protein is predominantly 
expressed under stressful conditions such as hypoxia and nitric oxide exposure, 
which are characteristic of the granulomatous microenvironment where MTB 
persists. Its expression during latency and high immunogenicity has been 
demonstrated in individuals with latent tuberculosis infection and those 
vaccinated with BCG. Preclinical studies have shown that recombinant HspX 
potentiates the host immune response used as a component in subunit vaccines, 
either alone or in combination with other antigens. Incorporating this protein 
into new diagnostic, therapeutic, and vaccine strategies could optimize disease 
control. This review explores HspX's multifaceted role and potential 
applications in tuberculosis diagnosis, treatment, and vaccine development.

Copyright © 2025. Published by Elsevier Ltd.

DOI: 10.1016/j.tube.2025.102702
PMID: 41172976

66. Tuberculosis (Edinb). 2025 Oct 24;155:102701. doi: 10.1016/j.tube.2025.102701. 
Online ahead of print.

Restriction of the main lineages of Mycobacterium africanum to West Africa: 
Insights from host-pathogen interaction studies.

Afum T(1), Asare P(1), Osei-Wusu S(1), Yeboah-Manu D(2).

Author information:
(1)Noguchi Memorial Institute for Medical Research, College of Health Sciences, 
University of Ghana, Legon, Ghana.
(2)Noguchi Memorial Institute for Medical Research, College of Health Sciences, 
University of Ghana, Legon, Ghana. Electronic address: 
dyeboah-manu@noguchi.ug.edu.gh.

Tuberculosis (TB), a disease of old, continues to plague humans after its 
declaration as a global health emergency in 1993. Over the years, studies have 
focused on understanding the causative pathogen, Mycobacterium tuberculosis 
complex (MTBC), and its interaction with humans from TB infection to progression 
to active disease. It is now known that MTBC lineage diversity impacts several 
disease presentations and outcomes, including disease progression and severity, 
virulence and antimicrobial resistance, transmissibility, and host response. 
Some of these lineages are highly geographically restricted, and prominent 
amongst them are lineages 5 and 6 of Mycobacterium africanum (Maf), mainly found 
in West Africa, with cases outside of this region usually prevalent in 
individuals of West African descent. Several hypotheses have been propounded to 
investigate these restrictions, ranging from the locality of an animal reservoir 
in certain areas to the emigration of Maf into West Africa but not spreading 
globally because Mycobacterium tuberculosis sensu stricto (Mtbss) outcompeted 
it. Another hypothesis, which states that host genetic factors can influence 
host susceptibility to some MTBC lineages, as well as TB progression to the 
severe disease state, appears more widely accepted. However, the exact 
mechanisms mediating this susceptibility have not been fully explored. This 
review seeks to highlight the advances made towards understanding the 
geographical restrictions of Maf and the host-pathogen interactions leading to 
the coevolution of Maf and humans in West Africa.
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Rifampicin-resistant and multidrug-resistant tuberculosis (RR/MDR-TB) remain 
pressing global health concerns. Conventional diagnostics such as culture and 
GeneXpert are limited by high cost, infrastructure requirements, and lengthy 
procedures, highlighting the need for rapid and reliable molecular detection 
platforms. We developed an electrochemical biosensor for the selective detection 
of wild-type and clinically relevant point mutations (codons 516 and 531) in the 
rpoB gene of Mycobacterium tuberculosis. Thiolated gene-specific ssDNA probes 
were immobilized on gold nanoparticle-modified carbon screen-printed electrodes. 
The working principle of the designed biosensor relies on hybridization between 
the immobilized ssDNA probes and their complementary target sequences, which 
induces a marked decrease in electrochemical signals measured using Cyclic 
Voltammetry (CV) and Differential Pulse Voltammetry (DPV), thereby confirming 
high mutation specificity. The biosensor achieved detection limits of 6.01 pM 
and 6.48 pM for codons 516 and 531, respectively, with strong linearity 
(R2 = 0.963 and 0.957). It successfully identified MDR-TB directly from raw 
sputum samples, eliminating the need for sample pretreatment. This highly 
sensitive (∼6 pM), mutation-specific electrochemical platform offers an accurate 
and rapid molecular diagnostic for RR/MDR-TB. Its ability to distinguish 
specific mutations and operate directly on clinical samples underscores its 
promise for point-of-care application.
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Three new probe-based quantitative PCR assays were designed based on existing 
PCR assays to quantitate Mycobacterium tuberculosis complex (MTBC) species, M. 
tuberculosis (MTB), and M. bovis (MB) in wastewater targeting genomic regions 
rv0577, RD9, and the deletion of RD4, respectively. The assays were validated 
for specificity using four Mycobacterial species, including two MTBC species and 
two non-tuberculosis Mycobacteria species, and endogenous wastewater samples 
from Ottawa, Ontario, Canada, Mumbai, India, and a remote Northern Indigenous 
community in Nunangat with known ongoing tuberculosis cases or outbreaks. The 
three assays demonstrate high sensitivity and are suitable for use in 
wastewater. Partitioning experiments performed on endogenous MTBC and MTB in 
collected wastewaters from Mumbai, India with known tuberculosis outbreaks show 
that the targeted genomic regions of rv0577 (MTBC) and RD9 (MTB) used to 
quantitate human tuberculosis infection predominately partition to solids 
fraction of wastewaters. The partitioning results of this study, in combination 
with the presented probe-based PCR assays, provide guidance on how to best 
enrich wastewaters and rapidly and economically quantify tuberculosis with high 
specificity and sensitivity in wastewaters.
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Globally, tuberculosis (TB) remains a top cause of death from infectious 
diseases, with an estimated 1.5 million deaths annually. Given its substantial 
social and economic burden, TB is a priority in the United Nations 2030 Agenda 
for Sustainable Development. The WHO's End TB Strategy emphasizes research, 
innovation, and the rapid implementation of new technologies, such as 
whole-genome sequencing (WGS), which are pivotal for precision health approaches 
and drug-resistant TB (DR-TB) surveillance. This study aims to strengthen 
genomic TB surveillance in the North and Northeast Brazilian regions by applying 
WGS to study DR-TB cases, training professionals in genomics and bioinformatics, 
and deploying a national surveillance platform (GEMIBRA). This is an 
observational, cross-sectional, prospective, quantitative, and qualitative study 
to be conducted in the states of Pará, Amazonas, Ceará, and Bahia. A total of 
500 Mycobacterium tuberculosis complex (MTBC) isolates from DR-TB cases will 
undergo whole-genome sequencing (WGS), representing 87% of the expected DR-TB 
cases, including non-tuberculous mycobacteria (NTM) isolates among the DR 
samples. Data will be analyzed for genotype-phenotype correlations, mutation 
patterns, and associations with clinical and epidemiological characteristics. 
Capacity-building activities, including theoretical and hands-on bioinformatics 
training, will be carried out. The GEMIBRA platform will support data 
visualization, spatial distribution, and clinical decision-making. The project 
will generate evidence to validate the contribution of WGS integration in 
Brazil's TB surveillance system, support precision treatment approaches, and 
inform public health interventions. It will also contribute to workforce 
development and the introduction of decentralized WGS-based diagnostics in 
resource-limited regions. The project adopts a translational research model and 
a networked, decentralized approach, facilitating the prompt integration of the 
knowledge generated into public health practice. Ultimately, this work will 
contribute to combating TB transmission by identifying transmission dynamics, 
emerging resistant strains, and informing the National Plan to End TB as a 
public health problem.
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Tuberculosis (TB) remains a persistent global public health challenge, with the 
rise of drug-resistant tuberculosis (DR-TB) complicating all the disease control 
efforts. The World Health Organization (WHO) has advocated for molecular 
diagnostic techniques, including whole-genome sequencing (WGS), to enhance TB 
diagnosis and treatment strategies. In this study, we performed WGS analysis on 
49 pulmonary tuberculosis isolates from Mexican patients to identify mutations 
conferring resistance to 11 key antimicrobial agents: four first-line drugs 
(isoniazid, rifampicin, ethambutol, and pyrazinamide) and 7 second line drugs 
(fluoroquinolones, ethionamide/prothionamide, amikacin, kanamycin, capreomycin, 
streptomycin, and bedaquiline). We identified 89 novel variants: 48 in genes 
previously associated with drug resistance and 41 in genes not previously linked 
to resistance mechanisms, including potential novel mutations associated with 
delamanid resistance. Additionally, we detected 31 mutations across three efflux 
pump superfamilies (ABC, RND, and MFS); all of these variants warrant further 
investigation regarding their contribution to antibiotic resistance. This 
analysis represents approximately 10% of Mexico's national variant registry, 
providing substantial insight into the molecular epidemiology of drug-resistant 
tuberculosis within the country. The identification of new resistance-associated 
variants (RAV) from clinical isolates underrepresented in global databases, 
contributes to develop improved diagnostic tools, optimize treatment regimens, 
and probably to elucidate antibiotic resistance mechanisms. Specifically, the 
identification of RAVs for new drugs like bedaquiline, pretomanid, delamanid, 
and linezolid, which are central to the most recent schemes of treatment (BPaLM, 
BPaL, BDLLfxC, BLMZ), is key to the improvement of patient outcomes and 
preventing the emergence of resistance to these critical therapeutic options.
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Latent Tuberculosis Infection (LTBI) is a sustained immune response to 
Mycobacterium tuberculosis without clinical evidence of active disease, 
representing a substantial reservoir, contributes to the global burden of 
tuberculosis (TB). To address these gaps, Cy-Tb test (formerly C-Tb), developed 
by the Serum Institute of India, Pune, has been introduced under NTEP policy, 
combines the operational simplicity of TST with the specificity of IGRAs, 
expanded the coverage of high-risk groups and household contacts of pulmonary TB 
patients. Cy-Tb represents a next-generation LTBI diagnostic solution that 
supports early detection, operational alignment with point-of-care testing, 
cost-effectiveness, integration potential into national programs and contributes 
significantly towards the goal of TB elimination in India by 2025 and globally 
by 2035.
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BACKGROUND: Animal models are important for tuberculosis (TB) research, offering 
controlled settings to study disease mechanisms. However, their ability to 
replicate TB-induced metabolic responses in humans is uncertain. This systematic 
review evaluated the current use of animal models in metabolomics studies aimed 
at characterising active pulmonary TB.
METHODS: PubMed, Scopus, and Web of Science were systematically searched for 
metabolomics studies of pulmonary TB in humans and animal models, following 
PRISMA guidelines. Eligible studies were screened, and quality was assessed 
using QUDOMICS and STAIR tools. Data were synthesised by species, sample matrix, 
experimental design, and reported differential metabolites. Differential 
metabolite names were compared between species and subjected to pathway analysis 
in MetaboAnalyst 6.0.
RESULTS: Of the 80 eligible studies, nine involved animal models, predominantly 
mice. These models captured only 4.7% of human TB-associated differential 
metabolites, with the highest overlap (3.8%) in mouse lung tissue. Despite low 
concordance at metabolite level, conserved disruptions were observed in amino 
acid, glutathione, and one-carbon metabolism pathways. Interspecies variation 
was evident, influenced by host species, sample matrix, infection protocol, and 
analytical method.
CONCLUSION: Animal models partially replicated key metabolic features of human 
TB, particularly at the pathway level. However, variability across studies 
hampers current translational interpretation. Broader model use, standardised 
protocols, and integrated multi-platform omics approaches are needed to improve 
the relevance and comparability of animal models in TB metabolomics research.
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Objective To assess the diagnostic accuracy of sputum smear microscopy compared 
with culture in patients who were already confirmed positive for tuberculosis by 
Xpert Mycobacterium tuberculosis/rifampicin assay in Tanzania.Methods A 
cross-sectional study was conducted across five tuberculosis clinics in Dar es 
Salaam. Adults (aged 18-80 years) with symptoms of tuberculosis and a positive 
Xpert Mycobacterium tuberculosis/rifampicin assay result provided additional 
sputum specimens for smear microscopy using Ziehl-Neelsen staining and culture 
on Löwenstein-Jensen medium, processed at the Central Tuberculosis Reference 
Laboratory, Muhimbili National Hospital.Results We enrolled 200 participants, 
with a median age of 35 (interquartile range: 27-46) years; 74.5% of them were 
male. Using culture as the reference, Ziehl-Neelsen smear microscopy showed a 
sensitivity of 86.6% and a specificity of 40.7%. The Xpert Mycobacterium 
tuberculosis/rifampicin assay showed higher diagnostic accuracy. Notably, 43% of 
smear-negative cases were culture-positive, indicating that smear microscopy 
alone led to a substantial proportion of missed diagnoses. The Ziehl-Neelsen 
smear's receiver operating characteristic curve had an area under the curve of 
0.64, indicating moderate performance.Conclusion This study underscores the 
limitations of smear microscopy and highlights the operational utility of Xpert 
Mycobacterium tuberculosis/rifampicin assay. In regions where Xpert Ultra 
remains inaccessible, combining Xpert with culture selectively may enhance 
detection in low-resource settings.
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Mycobacterium avium complex disease is difficult to treat, with high failure and 
recurrence rates despite multidrug, macrolide-based treatments. The bacterial 
mechanisms involved in this drug tolerance and persistence are incompletely 
understood. Recent evidence has suggested persistence through metabolic 
adaptations indicative of the viable but nonculturable state, including a 
decreased respiratory rate and a switch to lipid accumulation and metabolism. To 
assess the contribution of switching to viable but nonculturable state to 
macrolide tolerance, we performed time-kill kinetics assays for clarithromycin 
against M. avium. In these experiments, we performed Auramine-O (for 
acid-fastness, representing active mycobacteria) and Nile red (for lipid 
accumulation) staining and stimulation using resuscitation-promoting factors of 
Mycobacterium tuberculosis. Loss of auramine staining, increased Nile red 
staining and increased population sizes after stimulation with 
resuscitation-promoting factors support the hypothesis that clarithromycin 
induces a viable but nonculturable state in M. avium. Induction of a viable but 
nonculturable state is one of the mechanisms of macrolide tolerance in M. avium. 
It might be one of the drivers of the high failure and recurrence rates of 
macrolide-based treatments. Antimicrobials active against viable but 
nonculturable M. avium may improve treatment outcomes.
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Emergomycosis is an emerging thermally dimorphic fungal infection primarily 
observed in individuals with HIV and is associated with cutaneous, pulmonary, or 
disseminated manifestations. We report the first case of invasive infection by 
Emergomyces europaeus involving both the lungs and bone marrow in a person with 
immunocompromise, identified through molecular tools.

© The Author(s) 2025. Published by Oxford University Press on behalf of 
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BACKGROUND: Tuberculosis (TB) still remains the world's leading infectious 
disease killer. New screening and diagnostic tests are urgently needed. We have 
previously identified a 3-marker host protein signature with high accuracy for 
TB in sputum from adult Gambian patients. The aim of this project was to analyse 
host sputum markers in a larger cohort of adults and children with presumptive 
TB from The Gambia, and to determine the global applicability of such a 
signature in samples from South Africa, Vietnam and Peru.
METHODS: Sputum samples were collected at baseline from all symptomatic 
participants and used for routine diagnostics and biomarker evaluation. Samples 
were also collected at 1 and 2 months after anti-TB treatment initiation from 
those who were subsequently found to have TB. For biomarker evaluation, an 
aliquot of sputum was digested with an equal volume of Sputolysin®, incubated 
for 15 minutes at RT, centrifuged, and the supernatant analysed using multiplex 
cytokine arrays.
RESULTS: For Gambian participants (n=428 TB and n=313 other respiratory diseases 
(ORD)) an 8-marker signature was able to differentiate between smear and culture 
positive TB from ORD with an AUC of 0.77, while a 3-marker signature classified 
smear negative TB with an AUC of 0.74. Additionally, a 4-marker signature could 
discriminate between children (<18 years) with TB (n=17) and those with ORD 
(n=23) with an AUC of 0.87, sensitivity of 82% and specificity of 87%. A 
5-marker global signature was identified with an AUC of 0.71.
CONCLUSION: This study describes the use of host markers in sputum for 
development of a rapid triage test for pulmonary TB in adults and children. 
Whilst the results are promising for regional-specific and treatment response 
signatures, our pilot data do not support development of a global test for TB 
triage based on sputum host signatures.
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An elderly woman taking lacosamide (LCM) for epilepsy was diagnosed with 
tuberculous pleurisy. In the hospital, she received a four-drug combination 
therapy with rifampicin (RFP), isoniazid, pyrazinamide, and ethambutol for 
tuberculous pleurisy, in addition to medications for symptomatic epilepsy. At 
admission, her renal function was mildly impaired but remained stable throughout 
hospitalization. Serum albumin levels were slightly below the normal range. 
C-reactive protein was markedly elevated on day 4 but returned to normal by the 
time of discharge. On day 4, therapeutic drug monitoring (TDM) was initiated for 
LCM, a substrate for CYP2C19 and P-glycoprotein, because RFP can induce multiple 
cytochrome P450s (CYPs) and P-glycoprotein. Initially, the doses of RFP and LCM 
were 450 and 100 mg/d, respectively, and the serum concentration of LCM was 9.5 
μg/mL (day 4). On day 12, the serum concentration of LCM decreased to 4.1 μg/mL, 
and the dose of LCM was increased to 200 mg/d. The dose of LCM was further 
increased to 300 mg/d on day 60 to maintain the serum concentration of LCM at 
approximately 10 μg/mL. The estimated serum concentration (C) of LCM normalized 
by the dose (D) ratio, or C/D ratio, was 0.095 on day 4 and decreased to 
0.03-0.04 after day 12. The LCM concentration during RFP co-administration may 
have been affected by the combined effects of RFP-mediated CYP2C19 and 
P-glycoprotein induction, the patient's inflammatory status, and concomitant 
anti-tuberculosis drugs. TDM is necessary to attain clinically effective serum 
concentrations of LCM when RFP is used concomitantly.
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BACKGROUND: Tuberculosis-related periprosthetic joint infection (TB-PJI) is an 
uncommon but challenging complication after arthroplasty, particularly in 
endemic regions. Its diagnosis is often delayed due to nonspecific symptoms, 
prior antibiotic exposure, and culture negativity.
METHODS: We retrospectively analyzed all patients with culture-confirmed 
Mycobacterium tuberculosis PJI diagnosed between January 2000 and January 2025 
at a tertiary care center. Demographic, clinical, microbiological, 
histopathological, and surgical data were collected. Outcomes and follow-up 
status were assessed through patient interviews and review of hospital records.
RESULTS: Eleven patients (8 females; median age 66.8 years) were included. The 
knee (6/11) and hip (5/11) were the affected joints. The median interval between 
arthroplasty and symptom onset was 30 months. All cases were culture-positive 
for M. tuberculosis; GeneXpert MTB/RIF testing was performed in four patients 
and was positive in all. Histopathology demonstrated granulomatous inflammation 
in all cases, necrotizing in six. Two patients (18.1 %) had bacterial 
co-infections, and none had prior active tuberculosis. All patients received 
10-14 months of anti-tuberculosis therapy, and nine underwent two-stage 
revision, while two had resection arthroplasty. Prosthesis reimplantation was 
achieved in nine patients. No recurrence occurred during a median follow-up of 
77 months.
CONCLUSION: TB-PJI should be considered in culture-negative or refractory 
prosthetic infections, especially in endemic areas. Diagnostic workup should 
include mycobacterial culture, molecular assays, and histopathology. Prolonged 
anti-tuberculosis therapy combined with two-stage revision yielded excellent 
outcomes in our series. A diagnostic and management algorithm is proposed to 
facilitate early recognition and improve treatment outcomes for this rare but 
serious condition.
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BACKGROUND: Tuberculosis (TB) remains a global health concern with high 
mortality despite treatment options. Understanding the underlying risk factors 
for TB mortality is essential for guiding effective control strategies. This 
study examined sociodemographic and clinical factors related to TB mortality in 
Hamadan province, Iran, to inform control strategies. Study Design: A 
cross-sectional study.
METHODS: This study evaluated data (March 2011-March 2022) obtained from a 
provincial TB surveillance database, encompassing smear-positive pulmonary TB 
(SPT), smear-negative pulmonary TB (SNT), and extrapulmonary TB (EPT) patients. 
Demographic and clinical characteristics were investigated, and the death rate 
for each group was calculated by dividing the number of TB-related deaths by the 
total number of diagnosed TB cases for that group during the study period. 
Logistic regression was applied to computed unadjusted and adjusted odds ratios 
(ORs) with a 95% confidence interval for the death rate using Stata 17 (P<0.05).
RESULTS: Among the 942 patients included in the study, 49%, 21%, and 30% were 
diagnosed with SPT, SNT, and EPT, respectively. The risk of mortality was the 
highest among SPT patients, with EPT cases showing significantly lower odds of 
death (OR: 0.38, P<0.001) compared to SPT. Among SPT patients, mortality was 
associated with older age (OR: 1.04, P<0.001) and positive sputum smear at month 
2 (OR: 19.72, P<0.001). Human immunodeficiency virus (HIV) positivity 
significantly increased the death rate in SNT patients (P=0.037). In EPT 
patients, mortality was linked to male gender (P=0.042), referral unit 
(P=0.023), TB hospitalization (P=0.018), and advanced age (P<0.001).
CONCLUSION: Targeted interventions focusing on early diagnosis, HIV management, 
and care for high-risk groups (e.g., elderly) are essential to reduce TB 
mortality in Hamadan province. However, the findings should be interpreted with 
caution due to limitations, such as reliance on retrospective registry data, 
potential information bias, and missing data, particularly regarding HIV status.

© 2025 The Author(s); Published by Hamadan University of Medical Sciences. This 
is an open-access article distributed under the terms of the Creative Commons 
Attribution License (https://creativecommons.org/licenses/by/4.0/), which 
permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited.
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BACKGROUND: Tuberculosis (TB) remains a significant global health crisis, 
regaining its status as the leading cause of death in 2023. Quantifying its 
economic burden is essential for crafting effective public health strategies. 
This study aimed to estimate the economic burden of TB in Iran. Study Design: 
This study employed a cross-sectional design.
METHODS: A prevalence-based approach was used to estimate the economic burden of 
TB in Iran, accounting for cost variations across TB types and cost categories. 
Costs were categorized as direct medical, direct non-medical, and indirect, and 
were calculated for suspected TB patients as well as for those with 
drug-sensitive TB, multidrug-resistant TB, and extensively drug-resistant TB. 
Data were extracted from various sources, including the National Tuberculosis 
Registration System, national TB diagnosis and treatment guidelines in Iran, 
official medical service tariffs, and previous studies.
RESULTS: Of 210,544 individuals screened, 7,221 were diagnosed with TB, of whom 
81.0% had pulmonary TB and 19.0% had extrapulmonary TB. Drug-sensitive TB 
accounted for 99.4% of cases, multidrug-resistant TB 0.6%, and extensively 
drug-resistant TB 0.0%. Diagnostic costs represented 48.0% of the total economic 
burden (approximately Int'l$4.71 million), while post-diagnosis costs totaled 
Int'l$5.15 million. Overall, economic burden, including all diagnostic and 
treatment expenses, amounted to approximately Int'l$9.86 million.
CONCLUSION: This study underscores the significant economic burden of TB in 
Iran, encompassing both pre-diagnosis and post-diagnosis expenses, with direct 
medical costs representing the largest component. Effective healthcare 
strategies and comprehensive public health approaches are crucial to reducing 
these costs and improving patient outcomes.
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OBJECTIVES: In the Netherlands, tuberculosis (TB) screening is mandatory for 
migrants from high incidence countries (>200 cases/100,000). These regions often 
have elevated rates of hepatitis B (HBV), hepatitis C (HCV) and HIV. The 
INTEGREAT-study assessed the feasibility and acceptability of integrating 
point-of-care testing (POCT) for these infections into existing TB screening, in 
line with UN Sustainable Development Goals.
STUDY DESIGN: A mixed-methods study design was used.
METHODS: This study offered POCT using finger-prick blood and a brief medical 
history questionnaire during the public health TB screening. Quantitative data 
were analysed descriptively. Qualitative data from four focus groups with 
healthcare workers evaluating implementation were deductively and inductively 
coded.
RESULTS: Of 293 eligible individuals, 231 (78.8 %) participated. Participants 
(51.1 % male, mean age 31.9 years) originated from India (27.7 %), South Africa 
(24.7 %), Pakistan (7.4 %), and other countries (40.2 %). Three participants 
(1.3 %) tested positive for HIV or HBV and were referred to care if appropriate. 
Most participants (90 %) preferred finger-prick POCT over venipuncture. Focus 
groups highlighted the importance of a clear protocol and skilled staff for 
successful implementation.
CONCLUSIONS: This study demonstrated the feasibility and acceptability of 
integrating POCT into TB screening, although the number of infections was low. 
Careful follow-up remains essential to ensure effective care.

© 2025 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for 
Public Health.

DOI: 10.1016/j.puhip.2025.100671
PMCID: PMC12556238
PMID: 41159047

82. J Thorac Dis. 2025 Sep 30;17(9):6560-6568. doi: 10.21037/jtd-2025-147. Epub 2025 Sep 14.

The impact of the toll-like receptor 1 (TLR1) variation rs5743557 on 
tuberculosis susceptibility in the Thai population.

Saengchart C(#)(1), Nimitsurachat N(#)(1), Phaisal W(2)(3), Kawkitinarong 
K(4)(5), Chariyavilaskul P(2)(3)(6), Chamnanphon M(7), Ubolyam S(8), Jaisin 
Y(9)(10), Samatiwat P(9), Rattanacheeworn P(9).

Author information:
(1)Faculty of Medicine, Srinakharinwirot University, Bangkok, Thailand.
(2)Pharmacogenomic Laboratory, Center for Medical Diagnostic Laboratories, 
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.
(3)Center of Excellence in Clinical Pharmacokinetics and Pharmacogenomics, 
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.
(4)Center of Excellence in Tuberculosis, Faculty of Medicine, Chulalongkorn 
University, Bangkok, Thailand.
(5)Division of Pulmonary and Critical Care Medicine, Department of Medicine, 
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.
(6)Department of Pharmacology, Faculty of Medicine, Chulalongkorn University, 
Bangkok, Thailand.
(7)Department of Pathology, Faculty of Medicine, Ongkharak Campus, 
Srinakharinwirot University, Nakhon Nayok, Thailand.
(8)HIV Netherlands Australia Thailand Research Collaboration (HIV-NAT), Thai Red 
Cross AIDS Research Center, Bangkok, Thailand.
(9)Department of Pharmacology, Faculty of Medicine, Srinakharinwirot University, 
Bangkok, Thailand.
(10)Center of Excellence in Medical Environmental Innovation Research (CEMEIR), 
Srinakharinwirot University, Bangkok, Thailand.
(#)Contributed equally

BACKGROUND: Tuberculosis (TB) remains a major public health concern in Thailand 
and worldwide. Genetic factors, including single nucleotide polymorphisms 
(SNPs), play a part in influencing susceptibility to TB. The aim of this study 
was to investigate the allele and genotype frequencies of the rs5743557 (G>A) 
polymorphism and its potential impact on TB susceptibility in the Thai 
population.
METHODS: A total of 149 leftover peripheral blood mononuclear cell (PBMC) 
samples were collected and divided into two groups: patients with TB (TB group, 
n=92) and patients without TB (non-TB group, n=57). TaqMan real-time polymerase 
chain reaction (PCR) was performed for genotyping. Logistic regression analysis 
was performed to assess the association between rs5743557 (G>A) and 
susceptibility to TB.
RESULTS: The analysis revealed that the A allele of the rs5743557 variant was 
relatively prevalent in the study population. Although a trend indicated that 
individuals carrying the A allele may have a reduced probability of developing 
TB, the association did not reach statistical significance.
CONCLUSIONS: Our findings reveal a trend of reduced TB susceptibility in 
rs5743557 allele A, although it did not reach statistical significance. There is 
clinical relevance, marking a promising starting point for further research 
within the Thai population. In addition, this perspective opens avenues for 
future research efforts in the field.
CLINICAL TRIAL REGISTRATION: https://www.thaiclinicaltrials.org/ 
(TCTR20220506002, registered on May 6, 2022).
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Tuberculosis (TB), primarily caused by Mycobacterium tuberculosis (Mtb), remains 
a leading cause of infectious disease mortality worldwide. Global TB control 
efforts face several hurdles, including the lack of a broadly effective vaccine, 
limited sensitivity of current diagnostics, particularly for paucibacillary and 
extrapulmonary TB, and significant adverse effects associated with prolonged 
small-molecule drug regimens. The growing prevalence of multidrug-resistant 
(MDR) and extensively drug-resistant (XDR) strains further underscores the 
urgent need for innovative therapeutic strategies. We outline characteristics of 
next-generation TB therapeutics. We show that antibody (Ab)-drug conjugates 
(ADCs) satisfy many of those desirable characteristics. Since a major hurdle to 
this approach lies in Mtb-specific Abs, we highlight an open-access resource 
comprising a broad panel of Mtb-specific mouse monoclonal antibodies targeting 
key factors involved in Mtb survival, immune evasion, and pathogenesis. These 
critical Mtb virulence factors include heat shock proteins (GroES, DnaK, and 
HspX), surface-associated or secreted proteins (LAM, Ag85, HBHA, Mpt64/CFP-21, 
and PhoS1/PstS1), cell wall/envelope-associated proteins (LprG/p27), and 
detoxifying enzymes (KatG and SodA). The resource provides full-length sequences 
of the immunoglobulin variable regions, enabling antibody engineering and 
facilitating translational TB research across vaccine design, diagnostic 
development, and immunotherapeutic applications, in addition to ADCs. This ADC 
targeted delivery strategy holds promise for overcoming TB heterogeneity and 
eliminating both active and dormant Mtb populations within a single therapeutic 
formulation and offers a novel avenue for precision TB treatment.
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Background: In the 19th century, pulmonary tuberculosis was the leading cause of 
death in Europe, responsible for up to one-quarter of all mortality. Before 
Robert Koch's discovery of the tubercle bacillus in 1882 and the advent of 
effective therapies, treatment relied on rest, high-caloric diets, and 
sanatoria. Objectives: This study aims to reconstruct the medical biography of 
Dr. Șerban Eminovici (1841-1874), Romanian physician and elder brother of poet 
Mihai Eminescu, and to contextualize his life and death within the broader 
history of tuberculosis and pre-antibiotic medical practice. Methods: We 
conducted a historical case study using archival sources, including university 
registers from Erlangen, Munich, and Vienna, hospital admission records from the 
Charité Hospital in Berlin, and contemporaneous correspondence. Secondary 
literature on the history of tuberculosis and the Eminovici family was also 
reviewed. Results: Eminovici pursued medical studies across Central Europe, 
obtaining his doctorate in Vienna and later practicing medicine in Berlin, where 
he was a member of the Berliner Medizinische Gesellschaft. Despite early signs 
of respiratory illness, treated at spa resorts such as Gleichenberg, his 
condition progressed to advanced pulmonary tuberculosis with neuropsychiatric 
complications. Hospital records confirm his admission to the Charité on 10 
October 1874, and his death from "Lungenschwindsucht" (pulmonary tuberculosis) 
on 29 November 1874, at age 33. His trajectory illustrates both the 
transnational mobility of Romanian intellectual elites and the therapeutic 
limitations of pre-antibiotic medicine. Conclusions: The case of Dr. Șerban 
Eminovici highlights the devastating impact of tuberculosis on 19th-century 
intellectuals, the reliance on lifestyle-based therapies before the discovery of 
the tubercle bacillus, and the importance of Central European medical networks 
in shaping Romanian professional identities. Beyond its biographical 
significance, this case underscores the persistent social and cultural burden of 
tuberculosis in Eastern Europe.
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Drug-resistant tuberculosis represents a challenge with high potential for 
spread. This ecological study aimed to describe the prevalence and incidence of 
drug-resistant tuberculosis and analyze its spatial, temporal, and 
spatiotemporal patterns in Paraná, Brazil, 2012-2023, and forecast trends 
through 2030. National surveillance data were analyzed using descriptive 
statistics, Mann-Kendall trend tests, Global and Local Moran's I, Kulldorff's 
spatial scan statistic, and Seasonal AutoRegressive Integrated Moving Average 
modeling. A total of 576 cases were identified, corresponding to an incidence of 
5.08 per 100,000 inhabitants, with an increasing trend (p < 0.001). After 
peaking in 2019, incidence declined during the pandemic and rose in 2023. 
Isoniazid monoresistance was the most frequent profile. Prevalence was higher 
among males, young adults (15-34 years), and Asian and Black individuals. 
Spatial distribution showed expansion over time, with early circulation in the 
West. The North and Northwest exhibited an initial high incidence. Spatial and 
spatiotemporal analyses identified persistent high-risk clusters in these 
regions (p < 0.05). Forecasting suggests that, if current conditions persist, 
the incidence may continue to rise through 2030. The findings highlight the need 
for surveillance to ensure treatment adherence and interrupt transmission of 
resistant bacilli, supporting progress toward the global goal of tuberculosis 
elimination.
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The Mycobacterium tuberculosis complex (MTBC) represents one of the most 
significant bacterial pathogen groups affecting both animals and humans 
worldwide. This review provides a comprehensive analysis of MTBC species 
distribution across different animal hosts and evaluates current laboratory 
diagnostic methodologies for pathogen detection and identification. The complex 
comprises seven primary species: Mycobacterium bovis, M. caprae, M. 
tuberculosis, M. microti, M. canettii, M. africanum, and M. pinnipedii, each 
exhibiting distinct host preferences, geographical distributions, and pathogenic 
characteristics. Despite sharing >99% genetic homology, these species 
demonstrate variable biochemical properties, morphological features, and 
pathogenicity profiles across mammalian species. Current diagnostic approaches 
encompass both traditional culture-based methods and advanced molecular 
techniques, including whole genome sequencing. This review emphasises the 
critical importance of rapid, accurate detection methods for effective 
tuberculosis surveillance and control programmes in veterinary and public health 
contexts.
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Drug-resistant Mycobacterium tuberculosis remains a significant global public 
health threat. While whole-genome sequencing (WGS) holds immense promise for 
understanding transmission dynamics and drug resistance mechanisms, its 
integration into routine surveillance remains limited. Additionally, insights 
from WGS are increasingly contributing to vaccine discovery by identifying novel 
antigenic targets and understanding pathogen evolution. The COVID-19 pandemic 
catalyzed an unprecedented expansion of genomic capacity in many low- and 
middle-income countries (LMICs), with public health institutions acquiring 
next-generation sequencing (NGS) platforms and developing local expertise in 
real-time pathogen surveillance. This hard-won capacity now represents a 
transformative opportunity to accelerate TB control enabling rapid detection of 
drug-resistant strains and high-resolution mapping of transmission networks that 
are critical for timely, targeted interventions. Furthermore, the integration of 
machine learning with genomic and clinical data offers a powerful avenue to 
improve the prediction of drug resistance and to tailor patient-specific TB 
management strategies. This article examines the practical challenges, emerging 
opportunities, and policy considerations necessary to embed genomic epidemiology 
within national TB control programs, particularly in high-burden, 
resource-constrained settings.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a global health 
problem. One of the characteristic features of mycobacteria is their exceptional 
resistance to environmental factors and their slow growth rate, both of which 
significantly prolong microbiological diagnostics. Due to the mortality rate and 
the rising prevalence of multidrug-resistant (MDR-TB) and extensively 
drug-resistant tuberculosis (XDR-TB), early detection and prompt initiation of 
treatment are extremely important. Traditional diagnostic methods, such as 
microscopic examination and culture on solid and liquid media, are still 
important, but are time-consuming and resource-intensive. However, the dynamic 
development of nucleic acid amplification techniques (NAATs), genotyping assays, 
and matrix-assisted laser desorption/ionization time-of-flight mass spectrometry 
(MALDI-TOF MS) has accelerated the identification of mycobacteria and the 
detection of drug resistance. Early and precise diagnosis is essential for 
effective disease control and improved treatment outcomes. This paper reviews 
the current state of knowledge on tuberculosis; including biological and 
structural characteristics of mycobacteria; the epidemiology of the disease; and 
the role of the main diagnostic methods; with a particular focus on molecular 
methods and MALDI-TOF MS. This paper highlights their advantages and limitations 
and discusses their implications for the future of TB diagnosis and control.
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Background/Objectives: Tuberculosis (TB) remains a global health challenge due 
to long treatment durations, poor adherence, and growing drug resistance. 
Inhalable co-amorphous systems (COAMS) offer a promising strategy for targeted 
pulmonary delivery of fixed-dose combinations, improving efficacy and reducing 
systemic side effects. Methods: Our in-house-developed machine learning (ML) 
tool identified two promising API-API combinations for TB therapy, rifampicin 
(RIF)-moxifloxacin (MOX) and RIF-ethambutol (ETH). Physiologically based 
pharmacokinetic (PBPK) modeling was used to estimate therapeutic lung doses of 
RIF, ETH, and MOX following oral administration. Predicted lung doses were 
translated into molar ratios, and COAMS of RIF-ETH and RIF-MOX at both 
model-predicted (1:1) and PBPK-informed ratios were prepared by spray drying and 
co-milling, followed by comprehensive physicochemical and aerodynamic 
characterization. Results: RIF-MOX COAMS could be prepared in all molar ratios 
tested, whereas RIF-ETH failed to result in COAMS for therapeutically relevant 
molar ratios. Spray drying and ball milling successfully produced stable RIF-MOX 
formulations, with spray drying showing superior behavior in terms of morphology 
(narrow particle size distribution; lower Sauter mean diameter), aerosolization 
performance (fine particle fraction above 74% for RIF and MOX), and dissolution. 
Conclusions: This study demonstrated that PBPK modeling and ML are useful tools 
to develop COAMS for pulmonary delivery of active pharmaceutical ingredients 
(APIs) routinely applied through the oral route. It was also observed that COAMS 
may be less effective when the therapeutic lung dose ratio significantly 
deviates from the predicted 1:1 molar ratio. This suggests the need for 
alternative delivery strategies in such cases.
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Background and Objectives: Active pulmonary tuberculosis (aPTB) in the Older 
Adults (≥75 years) is frequently under-recognized in non-pulmonology settings 
due to atypical symptoms and multiple comorbidities. This study aimed to develop 
and validate a TRIPOD-compliant clinical prediction model for early 
identification of atypical aPTB in this vulnerable population. Materials and 
Methods: We retrospectively analyzed 5651 patients aged ≥75 years with 
culture-confirmed aPTB and World Health Organization (WHO) symptom scores < 5. 
Patients were stratified into Group a (Ga, Patients with aPTB not initially 
suspected by non-pulmonologists (atypical presentation, WHO/CDC 7-point score < 
5, n = 1155) and Group b (Gb, Patients without aPTB within the first 24 h 
(non-TB comparators), n = 4496). Multivariate logistic regression identified 
independent predictors of delayed diagnosis. A weighted scoring system was 
derived from β-coefficients and validated in independent derivation (2000-2020) 
and temporal validation (2021-2023) cohorts. Model discrimination, calibration, 
and decision curve analysis (DCA) were assessed following TRIPOD standards. 
Results: Five independent predictors-age > 85 years (OR = 6.31, 95% CI = 
5.31-8.72), hypoalbuminemia (OR = 4.10, 95% CI = 3.92-7.26), cardiovascular 
disease (OR = 3.32, 95% CI = 1.23-5.27), diabetes mellitus (OR = 2.03, 95% CI = 
1.32-4.07), and predominant lower-lung field involvement (OR = 1.25,95% CI = 
1.03-2.44)-were incorporated into the scoring model. Using a cutoff ≥ 7, the 
model achieved excellent performance across all cohorts (AUC 0.95-0.96; 
sensitivity 91-94%; specificity 97-99%). Calibration plots and DCA confirmed 
strong agreement and high net clinical benefit. Nearly 70% of atypical cases had 
symptom scores ≤ 1, lacking typical signs such as fever or cough. 
Conclusions: Oldest-old (>85 years) emerged as the strongest independent predictor of atypical TB, surpassing conventional frailty indicators such as sarcopenia or 
osteoporosis. The proposed score provides a simple, accurate, and validated tool 
for early detection of aPTB in non-pulmonology settings. Its integration into 
electronic medical records may reduce diagnostic delays and improve outcomes in 
this high-risk, late-elderly population.
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Background and Objectives: This study aimed to evaluate the treatment outcomes 
of adults with pulmonary drug-susceptible tuberculosis (DS-TB) in Lithuania over 
22 years, and to examine associations between treatment outcomes, various risk 
factors, and temporal trends. Materials and Methods: A retrospective cohort 
analysis was conducted using data from the National Tuberculosis Information 
System from 2000 to 2021. A total of 18,697 adult patients with DS-TB were 
included. Patients were grouped into three time periods: Period I (2000-2007), 
Period II (2008-2015), and Period III (2016-2021). Treatment outcomes were 
categorized as successful (treatment completed with recovery) or unsuccessful 
(patients who encountered treatment failure, died during treatment, or converted 
to drug-resistant tuberculosis). Associations with individual risk factors, 
including smoking, alcohol use, comorbidities, and sociodemographic variables, 
were analyzed. Results: Treatment success rates improved steadily across the 
study periods: 82.3% in Period I, 84.4% in Period II, and 87.6% in Period III. 
Mortality rates declined over time but remained substantial: 17.1%, 15.2%, and 
12.0% in Periods I, II, and III, respectively. Non-lethal treatment failures 
decreased slightly (0.6%, 0.4%, and 0.4%). Multivariate analysis identified 
significant associations between treatment failure and multiple risk factors, 
including low BMI, male gender, unemployment, homelessness, smoking, alcohol and 
substance use, and comorbid conditions such as cancer, cardiovascular disease, 
chronic lung disease, diabetes mellitus, HIV, and renal failure. Conclusions: 
Treatment outcomes for DS-TB in Lithuania have improved over the past two 
decades; however, certain modifiable risk factors-such as low BMI, homelessness, 
substance use, and comorbidities-remain strongly linked to treatment failure. To 
further improve outcomes, targeted interventions such as nutritional support, 
housing programs, and integrated addiction services should be prioritized for 
high-risk groups within national TB control efforts.
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Background/Objectives: The COVID-19 pandemic has significantly intensified 
global concerns surrounding antimicrobial resistance (AMR), particularly in 
relation to tuberculosis (TB). In the European Union (EU), the reallocation of 
healthcare resources towards managing COVID-19 led to a de-prioritization of TB 
surveillance and control. This shift contributed to delays in TB diagnosis and 
treatment, creating conditions favorable for the emergence and spread of 
drug-resistant TB strains. This meta-analysis aims to assess epidemiological 
trends of drug-resistant TB across EU countries before, during, and after the 
pandemic and quantify the impact of COVID-19 on Mycobacterium tuberculosis 
resistance patterns. Methods: Data were obtained from the European Centre for 
Disease Prevention and Control (ECDC) covering 2015 to 2022. Following the TB 
incidence, the multidrug-resistant TB (MDR-TB) and rifampicin-resistant/MDR-TB 
(RR/MDR-TB) cases, as well as treatment success rates over 12- and 24-month 
periods, were analyzed. The analysis included 31 EU countries across three-time 
frames: pre-pandemic (2015-2019), pandemic onset (2020), and post-pandemic 
transition (2020-2022). Results: The pandemic was associated with a decrease in 
reported TB cases but a simultaneous increase in the proportion of MDR and 
RR/MDR cases. Treatment success rates showed a modest rise for 24-month 
regimens, while outcomes declined for 12-month therapies. Conclusions: These 
findings underscore the pandemic's disruptive impact on TB control and highlight 
the need for renewed investment in diagnostic capacity, treatment access, and 
antimicrobial stewardship, in order to reduce antimicrobial resistance 
occurrence. Continued monitoring beyond 2022 is essential to fully understand 
long-term effects and inform future public health strategies.

DOI: 10.3390/ph18101535
PMCID: PMC12566819
PMID: 41155649

93. Pharmaceuticals (Basel). 2025 Sep 25;18(10):1440. doi: 10.3390/ph18101440.

Peptide-Based Strategies Against Mycobacterium tuberculosis Covering 
Immunomodulation, Vaccines, Synergistic Therapy, and Nanodelivery.

Roque-Borda CA(1)(2), Vishwakarma SK(1), Ramirez Delgado OJ(1), de Souza 
Rodrigues HL(3), Primo LMD(1), Campos IC(3), de Lima TS(3), Perdigão J(2), Pavan 
FR(1).

Author information:
(1)School of Pharmaceutical Sciences, São Paulo State University (UNESP), 
Araraquara 14800-903, São Paulo, Brazil.
(2)iMed.ULisboa-Institute for Medicines Research, Faculty of Pharmacy, 
University of Lisbon, 1649004 Lisbon, Portugal.
(3)School of Agricultural and Veterinary Sciences, São Paulo State University 
(UNESP), Jaboticabal 14884-900, São Paulo, Brazil.

Tuberculosis (TB), caused by Mycobacterium tuberculosis (MTB), remains one of 
the most devastating infectious diseases worldwide, with rising multidrug 
resistance limiting the effectiveness of conventional treatments. Novel 
therapeutic approaches are urgently needed to complement or replace existing 
regimens. Among emerging candidates, antimicrobial peptides (AMPs) stand out as 
versatile molecules capable of exerting direct antimycobacterial effects while 
also modulating the host immune response. This review explores peptide-based 
strategies against TB, with a focus on four major axes of innovation. First, we 
examine host-directed pathways, including the vitamin D-cathelicidin axis and 
other immunomodulatory mechanisms and their regulatory role in the induction of 
endogenous AMPs such as cathelicidin LL-37, which contributes to host-directed 
defense. Second, we discuss peptide-based vaccines designed to elicit robust and 
durable protective immunity, representing a complementary alternative to 
classical vaccine approaches. Third, we highlight the synergistic potential of 
AMPs in combination with first-line and second-line anti-TB drugs, aiming to 
restore or enhance bactericidal activity against resistant strains. Finally, we 
analyze technological platforms, including nanocarriers and inhalable 
formulations, that enable targeted pulmonary delivery, improve peptide 
stability, and enhance bioavailability. By integrating molecular design, immune 
modulation, and advanced delivery systems, peptide-based strategies provide a 
multifaceted approach to overcoming the limitations of current TB therapy. 
Collectively, these advances position AMPs not only as promising standalone 
agents but also as key components in combination and host-directed therapies, 
with strong potential to reshape the future clinical management of tuberculosis.
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BACKGROUND: The diagnosis of tuberculosis (TB) in children and adolescents is 
often delayed. We conducted a study to understand the barriers and facilitators 
to the diagnosis of TB in children and adolescents in a not-for-profit private 
hospital in Karachi, Pakistan.
METHODS: We conducted a convergent mixed-methods study comprising quantitative 
surveys with caregivers of 100 TB patients < 18 years old and 40 semi-structured 
interviews with caregivers and healthcare providers.
RESULTS: Among TB patients whose caregivers were surveyed, 82% were adolescents 
10-17 years old. Caregivers reported a median of 91 days (IQR 58-160) between 
symptom onset and treatment initiation. Time was divided relatively evenly 
between symptom onset and the first visit to a healthcare provider (median 73, 
IQR 42-130 days), and between this visit and TB diagnosis (median 65 days, IQR 
30-114). While 69% of caregivers initially visited general physicians, many felt 
that these general physicians did not provide satisfactory healthcare. 
Caregivers mentioned financial constraints as a major barrier affecting all 
stages of the journey to diagnosis and treatment.
CONCLUSIONS: Interventions that overcome financial barriers and strategies that 
enhance the capacity of private sector general physicians are necessary to 
reduce delays in TB diagnosis and treatment initiation for children and 
adolescents.
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Background/Objectives: Accurate and rapid detection of Mycobacterium 
tuberculosis complex (MTBC) and drug resistance is essential for effective 
tuberculosis (TB) management, particularly in high-burden settings. The Cobas® 
MTB and Cobas MTB/RIF-INH assays are moderate-complexity nucleic acid 
amplification tests that detect MTBC and resistance to rifampicin (RIF) and 
isoniazid (INH). Methods: This study evaluated the clinical diagnostic 
performance of the Cobas assays on sputum, using liquid culture as the reference 
standard and Xpert MTB/RIF Ultra (Xpert Ultra) for comparison. Diagnostic 
accuracy of the Cobas MTB assay on tongue swabs (TS) was also assessed. Results: 
In a study population (n = 354) with 56% HIV prevalence, the overall sensitivity 
and specificity of Cobas MTB on sputum was 93.8% (95% CI: 84.8-98.3) and 100% 
(95% CI: 98.7-100) compared with culture. The assay showed almost perfect 
agreement with Xpert Ultra (Cohen's kappa = 0.904). Among HIV-positive 
participants, sensitivity was 88.2% (95% CI: 72.5-96.7). RIF resistance 
profiling by Cobas MTB/RIF-INH was fully concordant with culture and Xpert 
Ultra. Three INH-resistant cases were missed, likely due to genotypic-phenotypic 
discordance. Although specimen numbers were small, TS demonstrated better 
diagnostic accuracy when using a diluted (66%) microbial inactivation solution. 
Conclusions: The Cobas MTB and MTB/RIF-INH assays demonstrated high diagnostic 
accuracy compared to culture and Xpert Ultra on sputum. Findings support TS as 
an alternative specimen type for MTBC detection using an optimized protocol. 
These findings underscore the potential of the Cobas assays as reliable 
alternatives for TB and resistance diagnostics, particularly in settings where 
rapid, accurate detection of MTBC and RIF or INH resistance is crucial.
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Background/Objectives: The diagnosis of Mycobacterium tuberculosis complex 
(MTBC) and nontuberculous mycobacterial (NTM) infections is accomplished by 
three main diagnostics methods: smear microscopy, culture, and molecular 
testing. Diagnostic algorithms used by laboratories can significantly impact 
clinical and infection control management. Current Canadian Tuberculosis 
Standards recommend the use of nucleic acid amplification testing (NAAT) for 
smear-positive patients and smear-negative patients upon request. An alternative 
algorithm is to utilize NAAT in the Panel approach on all samples, pulmonary and 
extrapulmonary, to potentially reduce time to diagnosis and treatment. This 
alternative approach was implemented in November 2019 at the Newfoundland and 
Labrador Public Health and Microbiology Laboratory (NL PHML) using a 
laboratory-developed multiplex real-time PCR (LDT m-qPCR) assay targeting 
Mycobacterium spp. (Myco spp.) and MTBC, performed in parallel with smear and 
culture. Methods: To investigate the impact of this alternate testing approach, 
we conducted an observational retrospective analysis of laboratory diagnostic 
and treatment data, recognizing that temporal changes in epidemiology, clinical 
practice, and laboratory workflow may also have influenced outcomes. To complete 
this, study data from three years before and four years after implementation 
were gathered. Results: The sensitivity/specificity of the smear, m-LDT 
qPCR-MTBC, m-LDT qPCR-Myco spp., and culture assays in this study were 
18.1%/100%, 96.7%/99.8%, 47.6%/99.0%, and 96.8%/100%, respectively. The gold 
standard utilized for these calculations was clinical diagnosis for active MTBC 
disease and culture for NTM infections, recognizing that the use of clinical 
diagnosis may introduce subjectivity. The Panel approach reduced the time to 
diagnosis of tuberculosis MTBC by 29 days (p < 0.0001) for NL PHML, and when 
modelled for a laboratory with rapid culture identification, diagnosis was 
reduced by 14 days (p = 0.003). Among non-empirically treated tuberculosis 
patients, the time to treatment was decreased by 25.5 days (p < 0.001). For NTM 
infections, rapid diagnostics only affected one patient's treatment. This 
finding agrees with clinical management guidelines, which do not routinely 
utilize rapid diagnostics for the diagnosis of disease or treatment decisions. 
The cost implications of additional NAAT testing were calculated to be an 
increase of CAD 23.62 per sample. Conclusions: Our findings support the adoption 
of a molecular assay for MTBC as an initial diagnostic tool to decrease time to 
diagnosis and time to treatment, depending on local epidemiology and 
irrespective of smear status. Utilizing a molecular assay for genus level 
identification of NTM had minimal impact on clinical management suggesting its 
limited diagnostic utility in a broad population setting.
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"The cytokine profiles of the inflammatory response in chronic granulomatous 
encephalitis caused by Mycobacterium tuberculosis do not influence the patient's 
clinical presentation".
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INTRODUCTION: Central nervous system tuberculosis (CNS-TB) is the most lethal 
form of tuberculosis, characterized by severe clinical manifestations and 
distinctive histopathological changes. Although several cytokines are implicated 
in the immune response to Mycobacterium tuberculosis, their relationship with 
disease severity and histological alterations remains unclear. This study aimed 
to evaluate the associations between cytokine expression, histopathological 
changes, and clinical features in patients with CNS-TB.
METHODS: We conducted a retrospective, observational, cross-sectional, 
descriptive study of 25 biopsies that fulfilled criteria for CNS-TB at the 
National Institute of Neurology and Neurosurgery "Manuel Velasco Suárez." Cases 
were classified according to the Suzaan Marais criteria. Immunohistochemistry 
was performed to assess IL-1β, IL-4, IL-10, IL-17, IL-23, TNF-α, and IFN-γ 
expression in meningeal and parenchymal tissues.
RESULTS: Strong expression of IL-1β, IL-17, IL-23, and TNF-α was observed in 
glial cells, vascular endothelial cells, and macrophages, particularly within 
inflammatory and vascular lesions.
CONCLUSIONS: Although no direct correlation was found between cytokine 
expression and clinical severity, the findings support a predominant 
pro-inflammatory response mediated by IL-1β, IL-17, IL-23, and TNF-α, associated 
with tissue and vascular damage. The elevated cytokine expression in foam cells 
suggests a potential role in local immune regulation in CNS-TB.
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Tuberculosis preventive treatment (TPT) reduces the incidence of tuberculosis 
(TB) among people living with HIV (PLHIV), but its coverage remains suboptimal 
in most settings. We conducted a cross-sectional study to describe TPT uptake 
among PLHIV and factors influencing TPT initiation. Healthcare workers (HCWs) in 
selected facilities were trained and supported to strengthen TPT management 
among PLHIV, including children living with HIV (CLHIV). Of 1309 enrolled PLHIV, 
1268 (97%) were eligible for TPT; 1078 (85%) initiated TPT, including 663/776 
(86%) among those currently on ART and 415/492 (84%) among clients newly on ART. 
The major reasons for not starting TPT included stock-outs of TPT medicines, TB 
disease, and refusal of TPT, mostly by CLHIV and adults currently on ART. 
Optimal and sustained uptake of TPT can be achieved through ensuring 
uninterrupted stocks of TPT medicines, including shorter regimens and pediatric 
formulations, addressing knowledge deficits among HCWs, and improving demand for 
TPT by educating PLHIV and caregivers of CLHIV about the benefits and risks of 
TPT formulations.
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INTRODUCTION: Tuberculosis (TB) remains a public health concern, and people at 
risk for TB are hesitant to seek care. The first South African National TB 
prevalence survey, conducted in 2017-2019, found that most participants with TB 
symptoms did not seek care for TB. In 2022, an estimated 23% of people with TB 
in South Africa were undiagnosed, contributing to the country's burden of 
"missing" TB cases. This study explores health-seeking behaviour among people 
with TB (PwTB) in South Africa, focussing on barriers and facilitators to 
care-seeking and the quantification of TB-related stigma from a patient and 
community perspective.
METHODS: We conducted a mixed-method study in the City of Johannesburg (COJ) 
Metropolitan Municipality from February to March 2022. PwTB aged 18 and older 
initiating TB treatment for microbiologically confirmed pulmonary TB were 
recruited from three primary healthcare facilities in the COJ. After providing 
written informed consent, they participated in a one-time, in-depth, 
face-to-face interview. The interviews were digitally recorded and conducted by 
trained facilitators. We used thematic analysis with deductive approaches to 
develop themes. We used the Van Rie TB stigma assessment scale to quantify 
perceived stigma.
RESULTS: We interviewed 23 PwTB with an overall median age of 39 years and 14 
(61%) males. Patient-level barriers to accessing TB care included visiting 
traditional healers and pharmacists before their TB diagnosis; wrong or missed 
diagnosis by private doctors; work commitments; scarcity of resources to attend 
the clinic or walk long distances; perceived and experienced stigma; and a lack 
of TB knowledge. Facility-level barriers included long clinic queues and 
uncertainty about where to receive TB care in the clinic. Facilitators for TB 
care-seeking included being in contact with someone who had TB, receiving 
encouragement from family, or having knowledge about TB transmission and early 
diagnosis. The overall median total stigma score among 21 PwTB was 53 (IQR: 
46-63), with median community and patient stigma scores of 25 (IQR: 22-30) and 
31 (IQR: 21-36), respectively.
CONCLUSIONS: We found important considerations for the TB programme to improve 
the uptake of services. Since PwTB consult elsewhere before visiting a facility 
for TB care, TB programmes could establish private-public partnerships. TB 
programmes could also increase TB awareness in the community, especially among 
males, and mobile clinics could be considered to assist with TB case detection 
and treatment provision. Applying behavioural design techniques and co-designing 
interventions with patients and providers could improve TB health-seeking 
behaviours.
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Background: Tuberculous meningitis (TBM) is the most severe form of tuberculosis 
and is associated with high morbidity and mortality, especially in 
resource-limited settings. In Mozambique, where both tuberculosis and HIV are 
highly prevalent, TBM poses significant diagnostic and therapeutic challenges. 
This study aimed to describe the clinical characteristics and to identify 
predictors of TBM mortality among persons living with HIV (PLWH) in a rural 
hospital in Mozambique. Methods: We conducted a retrospective cohort study at 
Carmelo Hospital of Chokwe (CHC) between 2015 and 2020. We included 372 PLWH 
diagnosed with TBM (PTBM); data on demographics, clinical presentation, and 
laboratory findings were extracted from patient records. TBM diagnosis was 
considered for confirmed cases based on a hospital-adapted algorithm 
incorporating clinical features, cerebrospinal fluid (CSF) analysis, TB-LAM, and 
Xpert MTB/RIF testing. Cox proportional hazard models were used to identify 
independent predictors of mortality, and Kaplan-Meier survival curves with 
log-rank tests were used to assess survival differences across clinical 
subgroups. Significance was considered at a p value ≤ 0.05 with an adjusted 
hazard ratio (AHR) 95% CI in the multivariate analysis. Results: Overall, 372 
PTBM contributed to a total of 3720 person-months (PM) of treatment follow-up, 
corresponding to a mortality incidence of 3.76 deaths per 100 person-months. 
Factors independently associated with increased mortality included male sex 
(adjusted hazard ratio [aHR]: 1.80; 95% CI: 1.21-2.68; p = 0.004), BMI < 18.5 
kg/m2 (aHR: 2.84; 95% CI: 1.46-5.55; p = 0.002), Immunovirological failure to 
ART (aHR: 2.86; 95% CI: 1.56-5.23; p = 0.001), CSF opening pressure >40 cmH2O 
(aHR: 2.67; 95% CI: 1.46-4.86; p = 0.001), and TBM severity grading III (aHR: 
4.59; 95% CI: 1.79-11.76; p = 0.001). TBM involving other organs also 
significantly worsened survival (aHR: 2.03; 95% CI: 1.27-3.25; p = 0.003). 
Conclusions: TBM mortality in PLWH was driven by ART failure, high CSF pressure, 
and malnutrition. Male sex and severe neurology also increased risk. Urgent 
interventions are proposed: optimize ART, manage intracranial pressure, provide 
nutritional support, and use corticosteroids. An integrated care approach is 
essential to improving survival in resource-limited settings.
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In Mexico, syphilis and tuberculosis are infectious diseases subject to 
mandatory and immediate epidemiological surveillance, both with special systems 
that allow nominal follow-up for either variant. Surveillance uses the 
operational definitions of probable and confirmed cases established in the 
manual for epidemiological surveillance issued by the General Directorate of 
Epidemiology of the Ministry of Health. However, both diseases, mainly in the 
chronic state, present challenges because of their ability to mimic autoimmune 
disorders. This review explores the phenomenon of clinical and immunological 
mimicry in secondary and tertiary syphilis, as well as in extrapulmonary 
tuberculosis, and analyzes its implications for the accuracy of case reporting 
at the national level. Evidence shows that both infections can present systemic 
inflammatory features, such as elevated acute phase reactants, positive 
autoantibodies, and alterations in cerebrospinal fluid that resemble autoimmune 
profiles. These overlaps can lead to misdiagnosis, inappropriate 
immunosuppressive treatment and misclassification of confirmed cases within the 
Mexican surveillance system. Surveillance of these conditions is robust; 
however, current operational definitions have weaknesses, particularly when 
atypical or autoimmune conditions are present, as they only focus on cases with 
the highest prevalence or public health impact. This manuscript proposes the 
integration of differential diagnostic algorithms and expanded laboratory 
criteria, including autoimmune markers and molecular tests, into surveillance 
protocols. Although individual efforts exist in health institutions, in our 
country, the absence of autoimmune diseases in the national register of 
obligatory notification stands out, contrasting with surveillance models in 
other countries, where autoimmune diseases are tracked systematically. To 
improve diagnostic accuracy and reporting, surveillance systems should 
incorporate a syndromic and etiological approach, recognizing infectious 
autoimmune mimicry as a factor in the final recording of confirmed cases to 
avoid epidemiological silence.
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Tuberculosis (TB) probably returned to being the world's leading cause of death 
from a single infectious agent after three years during which it was replaced by 
COVID-19. Currently, there are two major, closely related challenges in TB 
treatment: a large number of cases of drug-resistant TB, as well as cases 
complicated by severe comorbidities. Materials and Methods: Our study included 
219 patients with pulmonary multidrug-resistant TB (MDR-TB) who were treated in 
several clinics in St. Petersburg, Russian Federation. Of these patients, 47.0% 
had extensively drug-resistant TB (XDR-TB), and 48.4% had severe comorbidities. 
Univariate and multivariate exploratory analyses were performed to hypothesize 
factors affecting treatment success. Results: Both extensive drug resistance 
(XDR-TB) and the presence of comorbidity were significantly associated with a 
lower probability of successful treatment: OR = 0.56 (CI: 0.32-0.96, p = 0.033) 
and OR = 0.53 (CI: 0.30-0.91, p = 0.020), respectively. The use of bedaquiline 
was significantly associated with successful treatment in cases of XDR-TB: OR = 
4.15 (CI: 1.32-16.20, p = 0.012). Only an insignificant opposite effect was 
identified for cases of non-XDR-TB: OR = 0.77 (p = 0.62). Resistance to 
thioamides was associated with unsuccessful treatment in cases complicated by 
comorbidity: OR = 0.46 (CI: 0.21-0.99, p = 0.044). Again, an only insignificant 
opposite effect was identified for cases without comorbidities: OR = 1.11 (p = 
0.81). Almost all the patterns described above were replicated in the 
multivariate model. The following two differences with the univariate results 
were observed. First, the association between the use of bedaquiline and 
successful treatment became even more pronounced, and, as before, this was true 
only for XDR-TB: OR = 6.51 (CI: 1.98-26.04, p = 0.0036) for XDR-TB, and OR = 
0.99 (p = 0.98) for non-XDR-TB. Second, the impact of comorbidities on treatment 
success remained significant only in conjunction with thioamide resistance. In 
addition, we found that the association between resistance to thioamides and 
unsuccessful treatment was especially pronounced in cases complicated by heart 
disease: OR = 0 (CI: 0-0.79, p = 0.0088). Conclusions: We confirmed that both 
XDR-TB and the presence of comorbidities are serious challenges in the treatment 
of tuberculosis. We also have reason to hypothesize that, first, bedaquiline can 
be a much more crucial component of therapy in cases of XDR-TB than in other 
cases of MDR-TB and, second, thioamides can play a positive role in cases 
complicated by comorbidities, especially by heart diseases. These findings 
should be considered as weak hypotheses that require further verification using 
independent data, as our analysis was exploratory rather than confirmatory.
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Background/Objectives: Tuberculosis (TB) remains one of the most pressing global 
health challenges, ranking among the leading infectious causes of mortality 
worldwide. Medicinal plants possess antimycobacterial potential, warranting the 
isolation and characterization of their bioactive compounds to address bacterial 
infections. The study aimed to determine five selected traditional medicinal 
plants' in vitro antioxidant and antibacterial activities and the isolation of 
active phytoconstituents. Methods: Powdered leaf material was extracted using 
n-hexane, dichloromethane, acetone, methanol, and water. The quantity of 
phytochemicals and antioxidants was determined using colorimetric assay, The 
antimycobacterial activity and combination effects were determined using 
microbroth dilution assay. Cell viability was determined using the 
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] MTT reduction 
assay. Bioassay-guided fractionation was used to isolate bioactive compounds. 
Results: Polar solvents had high extraction yields, and all extracts had varying 
phytoconstituents. Active extracts were selected for fractionation and isolation 
of pure compounds using gradient elution column chromatography. Rhoicissus 
tridentata water extracts had the highest total phenolic (335.20 ± 8.26 mg 
GAE/g) and tannin (103.48 ± 7.36 mg GAE/g) content, while Rosmarinus officinalis 
(45.90 ± 11.04 mg QE/g) methanol extract had the highest total flavonoid. 
Ximenia caffra had promising antioxidant activity. R. officinalis had prominent 
antimycobacterial. Rhoicissus tridentata had the highest percentage cell 
viability. Two compounds were isolated, and they were active against 
Mycobacterium smegmatis with minimum inhibitory concentration values ranging 
from 0.125 to 0.25 mg/mL. Conclusions: The selected medicinal plants contain 
phytochemicals with antioxidant and antimycobacterial activities, supporting 
their pharmacokinetic studies and evaluation against Mycobacterium tuberculosis 
H37Rv.
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Background: Mycobacterium avium (Mav) is a leading cause of pulmonary disease 
among non-tuberculous mycobacteria (NTMs) due to its extensive antibiotic 
resistance profile. The essential Rel protein is a bifunctional enzyme, which is 
sensitive to environmental stress and regulates cellular 
guanosine-3',5'-bispyrophosphate ((p)ppGpp). Increased levels of the alarmone 
thereby initiate a survival response, contributing to bacterial persistence and 
virulence. Objectives: MavRel harbors an unusual extension at the N-terminal 
domain (NTD), which we aim to characterize its possible regulatory role in 
maintaining (p)ppGpp homeostasis. We also studied whether the TGS domain retains 
its regulation capacity in MavRel and the binding propensity of the ACT domain 
to valine. Methods: Molecular dissection of MavRel was performed to generate a 
series of truncates to quantify the synthetase and hydrolase activities. Binding 
experiments with tRNA and valine were carried out via tryptophan quenching assay 
and NMR, respectively. Results: Bi-catalytic regulation of MavRel was found to 
be predominantly governed by the residues 37-50 at the NTD extension in its free 
state. The TGS domain was shown to harbor the capacity to bind with deacylated 
tRNA and represses synthetase activity to a lower degree compared to the NTD 
extension. We also characterized the dimeric Mav ACT-domain and the interacting 
residues contributing to its affinity with valine to function as a nutrient 
sensor. Conclusions: The mapping of the unique NTD regulatory element of MavRel 
reveals its functional relevance to coordinate the catalytic states of 
synthetase and hydrolase, hence underscores the prospect to drive inhibitor 
development targeting this novel site against Mav infections.
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Background: Tuberculosis (TB) remains a public health concern in Saudi Arabia, 
where primary care physicians play a crucial role in early detection and 
infection control. This study assessed physicians' knowledge, attitudes, and 
practices (KAP) regarding TB infection control in Riyadh. Methods: A 
cross-sectional survey was conducted among 205 physicians in primary healthcare 
centers using a validated electronic questionnaire. Knowledge scores were 
classified as good (≥8/14 correct) or poor (<8). Descriptive statistics and 
chi-square/t-tests were applied. Results: The mean knowledge score was 8.5 (SD = 
2.1); 57.1% of physicians demonstrated good knowledge. Knowledge was 
significantly associated with specialization (p = 0.049), position (p = 0.031), 
and monthly patient load (p = 0.031). While 92.7% correctly identified airborne 
transmission, only 30.7% knew when a TB patient becomes noninfectious. Most 
participants (80%) had not received TB-related training in the past year. 
Conclusions: Primary care physicians in Riyadh show moderate knowledge and 
positive attitudes, but important gaps remain in diagnostic clarity and 
infection control timelines. Strengthening continuous medical education and 
integrating TB-specific modules into the Saudi national TB control program are 
essential to standardize practices and improve patient outcomes.
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Diagnostic accuracy of the novel and biosafe molecular assay Orange G3 TBC 
compared to GeneXpert for tuberculosis diagnosis in resource-limited settings.
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BACKGROUND: Tuberculosis (TB) remains a global public health priority, with 10.5 
million new cases and 1.5 million deaths reported in 2023. Current diagnostic 
methods face limitations in sensitivity, biosafety, and accessibility, 
particularly in low-resource settings.
OBJECTIVE: This study evaluates the diagnostic accuracy of a novel, Polymerase 
Chain Reaction (PCR) platform (Orange G3 TBC), comparing it with the 
WHO-endorsed GeneXpert Ultra system in Oruro, Bolivia.
DESIGN: We conducted a randomized, double-blind study.
METHODS: The study included 71 clinical samples (67 sputum samples and 4 
cerebrospinal fluid samples) from patients with presumptive TB. All samples were 
tested with GeneXpert Ultra and the Orange G3 TBC platform, which incorporates a 
unique biosafe processing system. Statistical analysis included sensitivity, 
specificity, predictive values (positive predictive value (PPV) and negative 
predictive value (NPV)), likelihood ratios (LR+ and LR-), and correlation 
measures.
RESULTS: Orange G3 TBC demonstrated strong performance metrics compared to 
GeneXpert Ultra: sensitivity = 90%, specificity = 97%, diagnostic 
efficiency = 96%, PPV = 82%, and NPV = 98%. Statistical analysis showed a high 
correlation between the two methods (Pearson's correlation = 0.834, 
Kappa = 0.832, LR+ = 27.3, LR- = 0.103).
CONCLUSION: The Orange G3 TBC platform offers comparable diagnostic accuracy to 
GeneXpert Ultra. The system is adaptable to resource-limited settings, making it 
a viable alternative for TB diagnosis in endemic regions.

© The Author(s), 2025.
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Extensively drug-resistant tuberculosis (XDR-TB) presents a significant 
therapeutic challenge due to resistance to both first-line and several 
second-line anti-tuberculosis drugs. Treatment planning becomes even more 
complex when psychiatric comorbidities and drug hypersensitivities further limit 
the therapeutic arsenal. This case describes a 41-year-old man with a history of 
prior incarceration and incompletely treated multidrug-resistant tuberculosis, 
who presented with pulmonary symptoms and was subsequently diagnosed with 
XDR-TB. Drug susceptibility testing revealed extensive resistance, including to 
bedaquiline, clofazimine, and moxifloxacin. A pre-existing mood disorder 
necessitated the avoidance of neurotoxic agents such as cycloserine, and 
allergic reactions to several antibiotics led to further regimen modifications. 
This case underscores the clinical difficulty of managing XDR-TB in the setting 
of psychiatric illness and drug intolerance. A multidisciplinary, individualized 
approach was crucial in designing a regimen that strikes a balance between 
antimicrobial effectiveness and mental health considerations. The patient 
demonstrated early clinical improvement and was discharged in stable condition 
with continued outpatient follow-up.
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BACKGROUND: Delayed tuberculosis (TB) care can have adverse effects on both 
patients and the community. Such delays can perpetuate transmission within the 
community and disrupt ongoing efforts to eliminate TB.
OBJECTIVES: The primary objective of this meta-analysis was to estimate the 
pooled proportion of pulmonary TB (P-TB) cases experiencing delays in seeking 
care across high-burden countries worldwide.
MATERIALS AND METHODS: Data extraction was conducted using three databases: 
PubMed, Scopus and DOAJ. This study was conducted as an extension of a scoping 
review, with the meta-analysis specifically aimed at estimating the pooled 
proportion of P-TB cases experiencing delays through quantitative data. The 
pooled proportion was calculated with a 95% confidence interval (CI) using a 
random-effects model, taking potential heterogeneity into account.
RESULTS: Thirty-two full-text articles, selected from 831 articles, were 
included in the meta-analysis, representing China, India, Myanmar, South Africa 
and Nigeria. The total sample used across all the studies was 184,242 with a 
mean (standard deviation [SD]) of 5758 (17,236) and (median - 491, interquartile 
range - 271-1563). The highest total sample was from China (n = 176,642), and 
the lowest total sample was from Nigeria (n = 160). The pooled proportion of 
P-TB cases experiencing delays in China, India, Myanmar, South Africa and 
Nigeria was 50% (95% CI: 41-59), 50% (95% CI: 36-63), 38% (95% CI: 3-82), 47% 
(95% CI: 37-56) and 42% (95% CI: 34-50), respectively. The overall global 
proportion was 48% (95% CI: 41-55), with significant heterogeneity (I2 = 99.85%) 
observed among the studies.
CONCLUSIONS: This study estimated that half of the global P-TB cases experienced 
delayed care, which is concerning and necessitates a multi-faceted approach to 
support TB elimination efforts.
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OBJECTIVES: Tuberculosis (TB) remains a global public health threat that was 
responsible for 1.3 million deaths in 2022 alone. Although Ireland is a low TB 
incidence country, with crude incidence rates (CIRs) in the Irish-born below six 
per 100,000 population since 2011, CIRs in the foreign-born population are up to 
13 times higher. This study aims to inform TB prevention and care by analyzing 
the differences in the epidemiology of TB in native-born and foreign-born 
populations in Ireland.
METHODS: A cross-sectional analysis of all TB notifications reported to the 
Irish TB Surveillance System from 2011-2021 was performed. Temporal trends in 
CIRs were analyzed using negative-binomial regression. Independent variables 
selected with a P-value of <0.25 in univariable analysis were investigated in a 
multivariable logistic regression model comparing TB patient characteristics 
between migrants and Irish-born.
RESULTS: Of the 3364 TB patients, 48% were among migrants. Compared with 
Irish-born, migrants with TB were younger, had higher odds of living with HIV 
(odds ratio [OR] 3.8, confidence interval [CI] 1.99-7.73), extrapulmonary 
disease (OR 3.14, CI 2.09-4.79), infection with drug-resistant strains (OR 2.30, 
CI 1.37-4.01), and residence in congregate residential settings (OR 2.00, CI 
1.34-3.05) with lower odds linkage to outbreaks (OR 0.16, CI 0.09-0.28). 
Recently arrived migrants with TB had higher proportions of international 
protection applicants and refugees, pulmonary disease, and people living with 
HIV. Between 2011 and 2021, a significantly declining temporal trend was present 
for migrants (incidence rate ratio [IRR] 0.96, CI 0.95-0.98), Irish-born (IRR 
0.89; CI 0.86-0.92), and total TB patients (IRR 0.95, CI 0.94-0.96). Between 
2017 and 2021, a significantly declining temporal trend was still present in 
Irish-born (IRR 0.76, CI 0.69-0.83) and total patients (IRR 0.91, CI 0.88-0.95), 
but the trend was no longer significant among migrants with TB (IRR 0.96, CI 
0.91-1.01).
CONCLUSIONS: A heightened awareness of extrapulmonary TB within health systems 
is needed, given the high levels observed among migrants with TB. The pace of TB 
decline among migrants is no longer significantly declining in the final years 
of this study period, making TB elimination targets more difficult to achieve. 
Differences in the epidemiology of TB reported by this study can be used to 
inform and enhance future TB service provision and promote migrant health.

© 2025 The Authors. Published by Elsevier Ltd on behalf of International Society 
for Infectious Diseases.
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OBJECTIVES: To determine the magnitude and factors associated with 
extrapulmonary tuberculosis (EPTB) and examine differences in clinicodemographic 
features compared to presumptive EPTB.
METHODS: A cross-sectional study was conducted between August 2022 and October 
2023 to enroll 542 participants from eleven public hospitals. Microbiologic 
confirmations of EPTB were made using Xpert MTB/RIF-Ultra and TB culture. 
Clinicodemographic variables were described using frequency and compared using 
chi-square and regression statistics.
RESULT: The prevalence of culture-confirmed EPTB was 34.9% (95% confidence 
interval [CI]: 30.9-39.0). The mean platelet count distribution was higher among 
microbiologically confirmed EPTB (P <0.001), whereas leukocytosis and 
erythrocytopenia were significantly associated with presumptive EPTB (P <0.001), 
without differences in the mean hemoglobin concentration (P >0.05). However, the 
area under the curve (AUC) of hematological indices poorly distinguished 
presumptive and confirmed EPTB (AUC = 0.533-0.645). Previous TB treatment 
history (adjusted odds ratio [AOR] = 3.7, 95% CI: 1.9-6.9) and HIV coinfection 
(AOR = 3.1, 95% CI: 1.3-7.3) were predictors of microbiologically confirmed 
EPTB. Alcohol use (AOR = 1.7, 95% CI: 1.1-2.6), hospitalization (AOR = 2.5, 95% 
CI: 1.6-3.8), and any treatment nonadherence history (AOR = 1.9, 95% CI: 
1.2-2.9) were significantly associated with presumptive EPTB.
CONCLUSIONS: The prevalence of EPTB in Ethiopia remains high. Most clinical 
features of presumptive and confirmed EPTB overlap, while there are slight 
differences in sociodemographic characteristics.
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OBJECTIVES: Stigma related to tuberculosis (TB) is not limited to society and 
the workplace but also extends to healthcare settings. Stigma can result in 
delayed diagnoses, poor medication adherence, and a reduced quality of life. 
Currently, there is no instrument available to assess TB stigma among healthcare 
workers. This study aimed to adapt and validate a tuberculosis stigma scale 
specifically for health workers in Indonesia.
METHODS: This study used Exploratory Sequential Mixed Methods. Instrument 
development was carried out in three stages: translation, cross-cultural 
adaptation, and psychometric evaluation. The instrument adapted and validated in 
this study was the standardized Van Rie questionnaire. A total of 305 
respondents from three areas such as Banyumas Regency, Yogyakarta City, and 
Malang City participated in this study. To assess the tool's internal 
consistency and reliability, a psychometric evaluation was conducted using 
exploratory and confirmatory factor analyses (EFA and CFA).
RESULTS: Isolation and exclusion from medical facilities are the two categories 
of questions that have been identified. The results of the CFA demonstrated that 
the calculated chi-square value for our model was 
chi-square/DF = 186.713/43 = 4.3 (>3). The model was reasonably fit based on the 
following findings: the determining root mean square error of approximation 
(RMSEA) = 0.105 (>0.08), normed fit index (NFI) = 0.837 (<0.90), tucker-lewis 
index (TLI) = 0.832 (<0.95), and standardized root mean square residual 
(SRMR) = 0.080 (<0.10). The instrument was reliable with a Cronbach's alpha of 
0.829.
CONCLUSION: This validated, consistent, and reliable adapted tool is ready to 
use in larger-scale evaluation of TB-related stigma among health workers in 
healthcare settings to develop strategies to eliminate TB-related stigma.
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Tuberculosis (TB) and lung carcinoma can coexist, creating diagnostic and 
therapeutic difficulties leading to poor patient outcomes, especially in a 
TB-endemic country like India. Here, we report an interesting case of a female 
patient in her 40s who presented with shortness of breath and a weight loss of 
15 kg over 10 months. Her imaging findings include a right-sided pleural 
effusion, right parahilar lesion, and mediastinal lymphadenopathy. Medical 
thoracoscopy was done, and the pleural biopsy was positive for GeneXpert MTB. 
She responded initially to anti-TB therapy. However, she developed a new lytic 
lesion over the right proximal shoulder and a progression of her initial 
radiological findings. She was evaluated further, which revealed EGFR (epidermal 
growth factor receptor)-mutated lung adenocarcinoma. Hence, a diagnosis of 
coexistent TB and lung adenocarcinoma was made. She was lost to follow-up, and a 
telephonic call revealed she had died two years later.
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Isolated pancreatic tuberculosis (TB) is extremely uncommon. The combination of 
its low incidence and nonspecific clinical presentation presents a real 
diagnostic challenge and complicates management. The diagnosis of pancreatic TB 
is based on a combination of clinical, biological, and radiological findings, 
and most importantly, on histological evidence. We report a case of 
pseudotumoral pancreatic TB revealed by obstructive jaundice in a 48-year-old 
immunocompetent woman. The diagnosis was confirmed by the presence of small 
epithelioid and multinucleated giant cell granulomas with central caseous 
necrosis on biopsies of peripancreatic adenopathy obtained via endoscopic 
ultrasound. The patient was successfully treated with quadruple anti-tuberculous 
therapy.
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