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Drug-induced hepatotoxicity (DIH) is an adverse reaction secondary to the 
administration of anti-tuberculosis (anti-TB) drugs. We aimed to evaluate the 
importance of implementing periodic liver function tests before and throughout 
the anti-TB treatment course. Liver function tests were performed on recruited 
patients at baseline and periodically throughout the anti-TB treatment course 
(10 days, 3 months, and 6 months). Test results were collected for the 
predictive biomarkers: aspartate amino-transferase (AST), alanine 
amino-transferase (ALT), alkaline phosphatase (ALP), total bilirubin (TBil), and 
conjugated bilirubin (BC). Some patients were surveyed about their treatment 
course and any adverse drug reactions (ADRs) caused by anti-TB drugs. The mean 
values for each of the following markers spiked by 10 days of treatment: AST 
(73.235 ± 77.632 IU/L), ALT (77.537 ± 95.737 IU/L), TBil (9.460 ± 8.254 mg/L), 
and BC (1.476 ± 0.730 mg/L), then gradually stabilized by 3 and 6 months of 
treatment (except for BC levels, which showed slight fluctuations). The mean 
concentration levels of ALP were gradually increasing after 10 days and 3 months 
of treatment. Furthermore, the mean levels at baseline were significantly 
different from the mean levels in both 10 days and 3 months of treatment, for 
each of the following markers: AST (p < 0.01), ALT (p < 0.01), TBil (p < 0.05), 
and BC (p < 0.05). In this study, predictive biomarkers of liver function 
witnessed varying patterns of fluctuation throughout the anti-TB treatment 
course. The adherence of practitioners to a more standardized approach to TB 
treatment is vital for the early management of DIH.
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OBJECTIVE: This pilot study aimed to evaluate whether urine lipoarabinomannan 
(LAM) testing can be used to monitor tuberculosis treatment response in people 
living with HIV.
RESULTS: Seventy-five participants were enrolled, of whom 51 (68%) were women, 
and 43 (57.4%) were antiretroviral therapy naïve. CD4 cell counts were available 
for 49 participants with a median of 58 cells/mm3 (Interquartile range: 22-175). 
All participants initially tested positive for urine LAM; however, 12 (16%) 
converted to negative within two days of starting tuberculosis treatment. During 
the eight-week follow-up, 49 participants (65.3%) reverted from negative to 
positive at least once, primarily within the first two weeks, with notable peaks 
on day 4 (14, 28.6%) and day 5 (10, 20.4%). Of the 53 participants with urine 
LAM results at eight weeks, 26 participants (49.1%) had sustained urine LAM 
negativity. There was a significant LAM negativity trend from baseline to week 8 
(Cochran-Armitage test for trend, p = 0.002). Urine LAM negativity did not 
significantly correlate with sputum smear or culture negativity (p = 0.521). 
These findings indicate that urine lipoarabinomannan testing is unreliable for 
monitoring tuberculosis treatment in people living with HIV, although repeated 
measurements offer insight into its performance in real-world settings.
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OBJECTIVE: This study investigates the role of the immunological landscape of 
the ancient Americas in relation to tuberculosis infection. Specifically, we aim 
to determine the relative frequency of genetic polymorphisms associated with 
susceptibility and resistance to tuberculosis in ancient individuals.
METHODS: We conducted a bibliographic review of tuberculosis and curated 
single-nucleotide polymorphisms associated with the disease in present-day human 
populations. Using BCFtools, we analyzed ancient DNA data from 223 Native 
American individuals to identify curated genomic variants.
RESULTS: Our findings show a predominance of single-nucleotide polymorphisms 
associated with tuberculosis susceptibility in ancient Native American 
populations.
CONCLUSIONS: The results indicate that genomic variants associated with 
susceptibility and resistance to tuberculosis were already present in ancient 
Native American populations, suggesting that genetic factors influenced 
mortality following the introduction of more virulent strains during European 
colonization.
SIGNIFICANCE: This study provides insights into the prevalence of 
tuberculosis-associated single nucleotide polymorphisms among ancient American 
individuals before European colonization.
LIMITATIONS: The variants considered are associated with contemporary TB, and it 
is uncertain whether they were associated with TB in the past. Suggestions for 
further research: Our findings underscore the need for future studies on the 
origins and spread of tuberculosis and the selective pressures the disease may 
have exerted on human populations in the Americas before and after European 
contact.
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Pretomanid is a unique anti-tuberculosis agent that inhibits both cell-wall 
synthesis and bioenergetics in Mycobacterium tuberculosis. While targeting the 
cell wall triggers a rapid bactericidal effect on replicating mycobacteria, the 
release of nitric oxide is linked to bactericidal potency against 
antibiotic-tolerant, non-replicating subpopulations through interference with 
the electron transport chain. Nonetheless, the specific molecular target(s) of 
the drug remain unknown. Through the utilization of genetic and chemical biology 
approaches, we present evidence that pretomanid inhibits both the cytochrome 
bcc:aa3 and bd oxidase respiratory branches. This property leads to a pronounced 
synergy with telacebec (Q203), a clinical-stage drug targeting the cytochrome 
bcc:aa3, while concurrently curtailing the emergence of resistance to 
pretomanid. Furthermore, the incorporation of the cytochrome bd oxidase 
inhibitor ND-011992 resulted in a triple drug combination highly bactericidal 
against antibiotic-tolerant, non-replicating as well as replicating M. 
tuberculosis. The combination of pretomanid and drugs targeting the terminal 
oxidases holds the potential to serve as the cornerstone for an efficacious 
sterilizing drug regimen against tuberculosis.
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BACKGROUND: This global systematic review assesses the prevalence of injecting 
drug use (IDU) and key infectious diseases (HIV, hepatitis C virus [HCV], 
tuberculosis and hepatitis B virus [HBV]) among people who are incarcerated.
METHODS: We conducted a systematic search of peer-reviewed (Medline, Embase, 
PsycINFO), internet, and grey literature databases, from January 2000 through 
2nd June 2025 and engaged international experts and relevant agencies liaising 
with key agencies focused on incarcerated populations (WHO, UNODC, UNAIDS and 
EUDA). Data on study methods, size of incarcerated populations and demographic 
characteristics, and prevalence of IDU, HIV, HCV, HBV and tuberculosis among 
incarcerated populations were extracted. Meta-analyses pooled data where 
multiple estimates were available for a country; regional and global estimates 
were calculated, weighted by incarcerated population size. We present overall 
country, regional and global prevalence estimates for each variable examined, 
stratified by sex. We then estimated the ratio of IDU, HIV, HCV, HBV and 
tuberculosis prevalence among incarcerated populations compared to the general 
population.
RESULTS: Of 75,755 screened documents, 2,968 were eligible for data extraction. 
There are approximately 11,322,000 people aged 15-64 years incarcerated globally 
with their incarceration rate being 221 per 100,000 (29 per 100,000 among 
females and 404 per 100,000 among males). Substantial variation in rates across 
countries and regions were observed with the highest regional rate being in 
North America. Globally, we estimate that 11·9% of people who are incarcerated 
have ever injected drugs (1,348,000; 95%CI 1,061,500-1,687,000), 51·4 times 
higher than the general population. We estimate that 3·7% (95%CI 2·5-5·4) of 
people who are incarcerated globally are living with HIV (25.1· times higher 
than the general population); 11·7% (95%CI 7·7-17·1) have current HCV infection 
(15·6 times higher); 4·4% (95%CI 2·4-7·7) have current HBV infection (2·2 times higher) and 2·5% (95%CI 1·5-3·8) have active tuberculosis (45·3 times higher than the general population). There is substantial variation geographically and among females and males.
CONCLUSION: The substantial concentration of people with multiple risks and 
comorbidities requires improved strategies to screen, evaluate, treat and 
prevent these adverse consequences, which is crucial for global control efforts.
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BACKGROUND: People who are incarcerated experience disproportionately high rates 
of injecting drug use and infectious disease, including HIV, viral hepatitis and 
tuberculosis. However, comprehensive global data regarding the availability of 
services that prevent and manage infectious disease, injecting drug use and 
related harms remain limited and outdated. We provide the first systematic 
review to comprehensively examine the availability and coverage of infectious 
disease prevention, treatment, and harm reduction services for incarcerated 
populations globally.
METHODS: We conducted a systematic review of evidence for provision of opioid 
agonist treatment (OAT), needle syringe programs (NSPs), HIV testing and 
antiretroviral therapy (ART), hepatitis C virus (HCV) testing and direct-acting 
antiviral (DAA) treatment, tuberculosis screening and treatment, hepatitis B 
virus (HBV) testing, treatment, and vaccination in carceral settings. We 
searched from peer-reviewed and grey literature databases between 2000 and 2025 
and used the most recent data available for each indicator.
FINDINGS: OAT was documented in 59/207 countries (29 %), and NSPs in ten (5 %). 
HIV testing was documented in 86 countries (42 %) and ART in 79 countries (38 
%). HCV testing was confirmed in 55 (27 %), with DAA treatment in 47 (23 %). HBV 
testing was identified in 51 countries (25 %), treatment in 36 (17 %), and 
vaccination in 41 (20 %). Tuberculosis screening was documented in 96 countries 
(46 %) and treatment in 81 (39 %). Fewer than 2 % (approximately 192,500) of the 
11.3 million people incarcerated worldwide live in countries that offer OAT, 
NSPs, and treatment for HIV, HCV, HBV, and tuberculosis in at least one carceral 
facility. There is not a single country where incarcerated people have access to 
all such services in every facility. Programme level evidence was rarely 
available.
INTERPRETATION: The global shortage of services that prevent and treat 
infectious disease and harms related to injecting drug use in carceral settings 
is a critical public health issue and, compared with community standards, a 
breach of human rights. This study underscores the urgent need for international 
collaboration and policy reform to scale up and stabilise services that address 
the health needs of incarcerated populations, ultimately improving health 
outcomes for both incarcerated populations and wider community.
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The Karamoja subregion in northeastern Uganda is disproportionately affected by 
tuberculosis (TB), with an estimated TB prevalence >3 times the national 
average. Recently introduced health systems strengthening (HSS) interventions, 
including active symptom screening campaigns covering approximately 20% of the 
population annually, have substantially increased the number of people initiated 
on TB treatment, improved TB treatment completion and increased uptake of TB 
preventive therapy. However, to achieve further reductions in TB incidence and 
mortality, additional interventions are needed. We aimed to assess the impact of 
four additional interventions, layered onto existing HSS interventions, on TB 
incidence and mortality. We developed a dynamic compartmental model calibrated 
to TB epidemiology in Karamoja (population 1.4 million, 50% children <15 years 
old, 34% undernourished; estimated annual TB incidence 670 per 100,000). In 
addition to the existing HSS interventions, we modelled four interventions: 
adding chest X-ray with computer aided detection to current case-finding 
campaigns; increased home-based contact investigation to cover all persons 
diagnosed with TB plus nutritional support for undernourished persons with TB; 
community-wide testing and treatment of TB infection; and nutritional support to 
undernourished persons with TB infection. We estimated the number of TB disease 
episodes and deaths averted over 20 years. Over 20 years, continued 
implementation of HSS would reduce TB incidence by 2.4% per year to 339/100,000 
(95% UI 222-475) and TB mortality by 3.2% per year to 13/100,000 (95% UI 6-20), 
compared to current incidence and mortality. Implementation of all four 
additional interventions could accelerate impact, bringing TB incidence to 
161/100,000 (95% UI 61-299) and TB mortality to 5/100,000 (95% UI 2-10), thereby 
averting 47,450 (95% UI 18,030-76,640) TB episodes and 2,880 (95% UI 1,040-3980) 
TB deaths compared to HSS alone. Combination interventions to reduce 
undernutrition and find people with TB disease and infection can have a 
meaningful epidemiological impact in Karamoja.
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BACKGROUND: Tuberculosis, caused by Mycobacterium tuberculosis, is the second 
leading cause of death from infectious diseases worldwide. Tuberculosis is 
associated with alterations in sex hormone levels, particularly testosterone, 
estradiol, and progesterone. However, previous studies have reported conflicting 
results, with some showing increased or decreased levels in tuberculosis 
positive patients, while others found no significant differences. This study 
aims to assess and compare sex hormone profiles among adult 
tuberculosis-positive patients and tuberculosis-negative individuals and to 
identify associated factors.
METHOD: A comparative cross-sectional study was conducted from June 15 to August 
20, 2024, among 300 eligible adult tuberculosis-positive patients and 
age-matched tuberculosis-negative individuals in five selected health 
institutions in Gondar town. Participants were recruited using a simple random 
sampling technique, and sociodemographic, clinical, anthropometric, and 
behavioral data were collected through a structured questionnaire. Five 
milliliters of venous blood were used to determine hormone levels using the 
Beckman Coulter DXI 800 chemistry hormonal analyzer. Hypogonadism was defined by 
sex-specific hormones and categorized as primary, secondary, and subclinical. 
The data were analyzed using SPSS version 25.0. Descriptive statistics, 
independent t-tests, one-way ANOVA, Mann-Whitney U, Kruskal-Wallis H test, and 
bivariable and multivariable statistical models were used. A p-value < 0.05 with 
a 95% CI was considered statistically significant.
RESULT: Male tuberculosis-positive patients showed significantly higher 
estradiol, luteinizing hormone, and FSH (p < 0.001), but lower testosterone 
(p < 0.001). Newly diagnosed tuberculosis-positive patients had significantly 
lower progesterone levels (p < 0.005). Female tuberculosis-positive patients 
showed significantly lower testosterone and progesterone but higher 
follicle-stimulating hormone levels compared to tuberculosis-negative 
individuals (P < 0.001). Estradiol and luteinizing hormone levels did not differ 
significantly in female tuberculosis-positive patients. However, newly diagnosed 
tuberculosis-positive patients had significantly higher median estradiol levels 
(p < 0.001). The overall prevalence of hypogonadism was 30.3% (95% CI 
(25.2-35.9%)), sex [AOR = 11.36, 95% CI (3.6, 36.17)] (p < 0.001), dietary 
diversity (participants with lower diversity, including those with no dietary 
diversity [AOR = 8.98, 95% CI (2.37, 33.99)] (p = 0.001), those with sometimes 
[AOR = 9.2, 95% CI (2.77, 30.62)] (p < 0.001) and a usual dietary diversity 
[AOR = 3.24, (1.04, 10.06) (p = 0.042), and cortisol [AOR = 4.01, 95% CI (1.7, 
9.5)] (p = 0.002) levels were significant determinants of hypogonadism in 
tuberculosis patients.
CONCLUSION: Male tuberculosis-positive patients showed significantly higher mean 
estradiol, luteinizing hormone, and follicle-stimulating hormone but lower 
testosterone levels, while female tuberculosis-positive patients had 
significantly lower testosterone and progesterone and higher 
follicle-stimulating hormone levels. There was a higher prevalence of 
hypogonadism, particularly in males. Early diagnosis of these hormonal changes 
is crucial in tuberculosis-positive patients to prevent complications such as 
impaired gonadal function related to hormonal disturbances.
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Tubercular lymphadenitis (TBL) is the most common form of extrapulmonary 
tuberculosis (EPTB), accounting for 20%-40% of EPTB cases. We present you a case 
of a 45-year-old male presented with gradually progressive swelling in the lower 
right side of the jaw for 2 months. At his initial consultation at another 
center, a diagnosis of carcinoma of the right lower alveolus was suggested. 
However, the histopathological examination (HPE) performed at the same center 
revealed a tubercular granulomatous lesion. As the patient's symptoms didn't 
seem to correlate with this diagnosis, he didn't initiate his treatment there 
and sought further evaluation at our institution. In course of further 
investigation, Fine Needle Aspiration Cytology (FNAC) suggested for TBL but 
Acid-Fast Bacilli (AFB) and Gene Xpert showed negative results for mycobacterium 
tuberculosis. After 2 months of antitubercular regimen, the patient responded 
well to drugs with significant reduction in swelling. This case highlights the 
diagnostic challenge of atypical presentations of TBL in the head and neck 
region, emphasizing the role of rapid and minimally invasive FNAC for the early 
diagnosis of TBL even with negative Gene Xpert and AFB stain.
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The spatial localization of CD4+ T cells within the Mycobacterium tuberculosis 
(Mtb)-infected lung is critical for optimal immunity. Here, we investigate the 
role of two E-cadherin binding receptors, CD103 and KLRG1. We demonstrate that 
KLRG1 restricts CD4+ T cells to the lung vasculature early during infection, and 
limits lesion homing at chronic stages. Subunit vaccination diminishes KLRG1 
expression and increases CD103+ CD4+ T cells associated with improved bacterial 
control. We identify a link between CD103 expression and Th17 differentiation, 
as vaccine-induced Th17 cells display increased propensity to upregulate CD103 
in the lung. Mixed bone marrow chimeras reveal that CD103 promotes tissue 
retention and localization of CD4+ T cells in close proximity to Mtb, 
facilitating enhanced TCR signaling. In contrast, CD103-deficient cells remain 
confined to the lesion periphery with decreased TCR activation. These findings 
highlight the importance of CD103 in CD4+ T cell localization and 
antigen-sensing with implications for vaccine design.
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Tuberculosis (TB) is caused by Mycobacterium tuberculosis (Mtb) infection and 
defined by formation of granulomas, immune aggregates that can restrict or 
support bacterial replication. Macrophages are fundamental components of 
granulomas and TB pathogenesis, yet their population structure and functional 
diversity is incompletely understood. The interaction between macrophages and 
Mtb in vivo, including which cell subsets are infected and how they respond to 
colonization, is a major determinant of disease outcome. Here, we profiled lung 
tissue and granulomas from Mtb-infected cynomolgus macaques, an animal model 
that closely recapitulates human TB, to define macrophage biology in the early 
stage of infection. We identified distinct subsets, including embryonic-origin 
tissue resident alveolar macrophages (AMs), monocyte-derived AMs, and 
interstitial macrophages with distinct spatial localization in granulomas. 
Tissue-resident AMs and a novel macrophage subset undergoing 
epithelial-to-mesenchymal transition were the most frequently infected cells in 
lung tissue. Mtb-infected cells specifically expressed immune-related and 
migration-associated genes, suggesting that Mtb induces or exploits these 
pathways in early infection as a survival strategy in vivo. Our findings 
highlight the complex interplay between macrophage heterogeneity and functional 
states that serve as a driver of susceptibility to Mtb infection and TB 
progression.
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Tuberculosis is a major infectious disease with high global mortality, and its 
first-line drugs, rifampicin (RIF) and isoniazid (INZ), are associated with 
serious adverse effects and public health risks when improperly administered, 
due to toxicity, environmental residues, and the potential induction of 
mycobacterial resistance. Low-cost, rapid analytical methods with simple 
instrumentation, particularly electrochemical approaches using screen-printed 
carbon electrodes (SPCE), are highly desirable for detecting these drugs. In 
this work, a novel electrochemical method for the simultaneous quantification of 
RIF and INZ was developed employing linear sweep voltammetry (LSV) as the 
analytical technique. As an electrochemical platform, a miniaturized and 
portable carbon-integrated substrate system was modified via drop-casting using 
a nanocomposite based on carbon black (CB) with cerium oxide (CeO2), which was 
comprehensively characterized using structural, morphological, and 
electrochemical analyses. Importantly, this CB/CeO2 material offered a drastic 
synergic effect for improving the electrochemical response of both antibiotics. 
The voltammetric strategy provided wide linear ranges for INZ (3.66 to 
343.0 μmol L-1) and RIF (0.611 to 57.3 μmol L-1) with limits of detection of 0.638 μmol L-1 and 0.0390 μmol L-1, respectively. In addition, the sensor 
exhibited excellent fabrication reproducibility with RSD <4.76 %, as well as 
high selectivity for the analyte, making SPCE/CB/CeO2 applicable to tap water, 
human urine, and synthetic human serum, with satisfactory recoveries ranging 
from 96.9 to 106 % demonstrating its potential for monitoring aquatic and 
biological matrices.
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BACKGROUND: Estimating the proportion of individuals currently infected with 
Mycobacterium tuberculosis (Mtb) is key for informing global health policies. 
Although a substantial portion of the global population exhibit tuberculous 
immunoreactivity, not all have a viable Mtb infection. Moreover, individuals 
with recent infections are at a higher risk of developing tuberculosis (TB). 
Here, we present estimates of the global burden of viable Mtb infection, using 
new insights into the natural history of TB.
METHODS AND FINDINGS: We constructed country-specific trends in annual risk of 
infection considering estimates of TB burden, immunoreactivity reversion, and 
age-specific mixing. We applied these trends to a deterministic mathematical 
model incorporating reinfection and self-clearance to estimate recent (within 2 
years) and total viable Mtb infections. Empirical data on self-clearance are 
limited, so rates were informed by modelling estimates. In 2022, we estimated 
that 133.7 million people (95% uncertainty interval [UI]: 104.0, 171.1) had a 
recent Mtb infection, representing 1.7% (95% UI: 1.3, 2.2) of the global 
population. In total, 288.9 million people (95% UI: 242.2, 342.7)-or 3.7% (95% 
UI: 3.1, 4.3) globally-were estimated to harbour a viable Mtb infection. Among 
those recently infected, 12.0% (95% UI: 11.4, 12.7) were children under 15 years 
of age. Most recent infections were found in the World Health Organization 
regions of South-East Asia (49.0%; 95% UI: 37.2, 62.4), the Western Pacific 
(19.7%; 95% UI: 12.6, 30.5), and Africa (17.9%; 95% UI: 12.9, 24.1). India, 
Indonesia, and China had the highest burden, with 39.1 million (95% UI: 18.0, 
73.6), 12.0 million (95% UI: 5.8, 22.9), and 11.2 million (95% UI: 5.0, 25.5) 
people, respectively, recently infected with Mtb. Sensitivity analyses of 
varying self-clearance scenarios showed significant changes in global estimates 
of viable Mtb infection, particularly in total burden, with lower self-clearance 
rates. Overall uncertainty in the estimates was considerable, reflecting 
limitations in the underlying data informing key model parameters.
CONCLUSIONS: Our findings offer global burden estimates of viable Mtb infection 
and reveal a sizable population recently infected with Mtb and at high risk of 
progression to disease. New diagnostic tools that can detect individuals with 
viable Mtb-particularly those who would benefit from TB preventive therapy-are 
urgently needed.
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The protective correlates of Mycobacterium tuberculosis (Mtb) infection-elicited 
host immune responses are incompletely understood. Here, we report 
pro-pathogenic crosstalk involving Ly6G+ granulocytes (Ly6G+Gra), IL-17, and 
COX2. We show that in the lungs of Mtb-infected wild-type mice, either 
BCG-vaccinated or not, most intracellular bacilli are Ly6G+Gra-resident 4 weeks 
post-infection onwards. In the genetically susceptible ifng-/- mice, excessive 
Ly6G+Gra infiltration correlates with severe bacteremia. Neutralizing IL-17 
(anti-IL17mAb) and COX2 inhibition by celecoxib reverse Ly6G+Gra infiltration, 
associated pathology, and death in ifng-/- mice. Surprisingly, Ly6G+Gra also 
serves as the major source of IL-17 in the lungs of Mtb-infected WT or ifng-/- 
mice. The IL-17-COX2-Ly6G+Gra interplay also operates in WT mice. Inhibiting 
RORγt, the key transcription factor for IL-17 production or COX2, reduces the 
bacterial burden in Ly6G+Gra, leading to reduced bacterial burden and pathology 
in the lungs of WT mice. In the Mtb-infected WT mice, COX2 inhibition abrogates 
IL-17 levels in the lung homogenates and significantly enhances BCG's protective 
efficacy, mainly by targeting the Ly6G+Gra-resident Mtb pool, a phenotype also 
observed when IL-17 is blocked by RORγt inhibitor. Furthermore, in pulmonary TB 
patients, high neutrophil count and IL-17 correlated with adverse treatment 
outcomes. Together, our results suggest that IL-17 and PGE2 are the negative 
correlates of protection, and we propose targeting the pro-pathogenic 
IL-17-COX2-Ly6G+Gra axis for TB prevention and therapy.
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This study aimed to develop, evaluate, and assess knowledge regarding the 
prevention of transmission and medication adherence in patients with TB through 
the Application to Interventions and Learn Tuberculosis (AILs TB). The Delphi 
study was conducted in 3 phases. The first phase involved content development 
using the Delphi method, which was carried out in 3 rounds with 13 experts to 
reach a consensus on the prevention of transmission and medication adherence. 
The second phase involved the application development process carried out by IT 
experts, which was evaluated by 4 experts using a content validity index (CVI). 
The third phase consisted of a pilot study involving 15 patients with TB in both 
the intervention and control groups, selected based on the inclusion and 
exclusion criteria to assess changes in knowledge about prevention, 
transmission, and medication adherence. The Delphi study results identified 9 
themes for consensus on the prevention of transmission and 12 for consensus on 
treatment adherence, with a CVI value >80%. In addition, the pilot study 
indicated an increase in patients' knowledge after receiving education through 
the AILs TB application (P=.001). The AILs TB application, developed based on 
consensus results, enhances knowledge about the prevention of transmission and 
treatment adherence among patients with TB.
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DOI: 10.1097/CIN.0000000000001493
PMID: 41641560

23. Sci Rep. 2026 Feb 4. doi: 10.1038/s41598-026-36529-8. Online ahead of print.

Patients with tuberculosis and diabetes show altered clinical and biochemical 
parameters during anti-TB treatment.
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Type-2 diabetes mellitus (DM) increases tuberculosis (TB) risk and can worsen 
treatment outcomes. Both diseases and their treatments induce significant 
metabolic and biochemical perturbations that influence disease progression and 
management. This study longitudinally evaluated clinical, metabolic, and serum 
biochemical changes in patients with pulmonary TB with and without DM before and 
during anti-TB therapy. Ninety-five adult patients newly diagnosed with 
pulmonary TB in Ghana were stratified into TB-Only (n = 49; HbA1c < 6.5%) and 
TB-DM (n = 46; HbA1c ≥ 6.5%) groups, including treated (TB-DMt) and untreated 
(TB-DMnt) diabetes subgroups. Serum samples collected at baseline (t0), day 28 
(t28), and day 56 (t56) were analyzed for electrolytes, renal function, liver 
enzymes, and lipid profiles using validated clinical chemistry analyzer. TB-DM 
cohorts exhibited significantly lower chloride levels at all time points 
relative to the TB-Only cohort (e.g., 98 vs. 100 mmol/L at t0, p < 0.001). 
Hyponatremia (serum sodium < 136 mmol/L) was prevalent during the intensive 
anti-TB treatment phase, affecting 53.1% of TB-Only patients, 61.1% of TB-DMt 
patients, and 70.0% of TB-DMnt patients. Liver function tests revealed elevated 
bilirubin, gamma-glutamyl transferase (g-GT), alkaline phosphatase (ALP), and 
alanine aminotransferase (ALT) levels, particularly in TB-DMnt patients, with 
normalization over time. Lipid profiles showed a pro-atherogenic pattern with 
elevated triglycerides and total cholesterol (p < 0.05). High-density and 
low-density lipoproteins were increased at select time points. Positive 
correlations were noted among albumin, cholesterol fractions, and electrolytes. 
Primary microbiological treatment outcomes, including sputum conversion and 
completion rates, were similar regardless of diabetic status. The distinctive 
metabolic and biochemical derangements in TB-DM, especially untreated diabetes, 
highlight the importance of integrated clinical management. Elevated hepatic 
enzymes in TB-DMnt may delay metformin initiation, suggesting a need to optimize 
timing post hepatic recovery, while the prevalence of hyponatremia underscores 
the need for routine electrolyte monitoring in TB patients with diabetes. The 
dysregulated lipid profile highlights cardiovascular risk that warrants routine 
monitoring. Despite metabolic challenges, effective TB treatment outcomes are 
achievable with comprehensive care.
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BACKGROUND: Tuberculosis screening is recommended for people living with HIV. 
The QuantiFERON-TB test measures the cell-mediated response against M. 
Tuberculosis. The Gold-In-Tube measures the response of CD4+ T-cells, often 
leading to indeterminate results. The new Gold-Plus (QFT-GP) also measures 
CD8+ T-cells response, thus reducing uncertainties. However, studies on people 
living with HIV, that would benefit from a test independent from CD4+ T-cells, 
are scarce.
OBJECTIVE: This study addresses this gap by evaluating the performance of QFT-GP 
specifically in a large cohort of people living with HIV in a low TB-endemic 
setting.
METHODS: We retrospectively evaluated the frequency of indeterminate QFT-GP 
tests in a cohort of people living with HIV with at least one test. We collected 
demographic data, CD4+ and CD8+ T-cell count at nadir and at the time of 
testing, and history of prior TB infection or treatment. We correlated the 
QFT-GP results to the CD4+ T-cell count.
RESULTS: Six hundred and ninety five patients were included (males/females 
72.5/27.5%), median age was 51 ± 14 years. Only 1,2% of tests were 
indeterminate, and there was no association with the CD4+ or CD8+ T-cell count 
at the moment of the test or at the nadir.
CONCLUSIONS: QFT-GP has few indeterminate results, even in patients with a low 
CD4+ T-cell count.
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Mycobacterium tuberculosis Mpa is an AAA+ ATPase that unfolds and translocates 
substrate proteins during proteasomal degradation. Mpa spontaneously assembles 
into a homohexamer driven by interdomain interactions, even in the absence of a 
nucleotide. To dissect the mechanisms underlying its oligomerization and 
deoligomerization, we perturbed the system using chemical and thermal 
denaturants and monitored the oligomeric states by far-UV CD, fluorescence, 
calorimetry, state-of-the-art single-particle mass photometry, and ATPase 
activity assays. Equilibrium chemical denaturation resulted in gradual changes 
in spectroscopic signals, whereas mass photometry revealed a direct transition 
from a hexamer to monomeric species, indicating a concerted but noncooperative 
pathway without any intermediate oligomeric or folded monomeric states. In 
contrast, thermal perturbation showed two sharp and distinct transitions, the 
first one corresponding to a concerted and cooperative transition from hexamer 
to unfolded state, which further aggregates, and the second transition to 
disaggregation at elevated temperatures. Both chemical and thermal unfolding 
processes were irreversible with respect to the reassembly of the functional 
oligomer. Using single-particle mass photometry complemented by spectroscopy and 
calorimetry, these findings establish that Mpa is an obligate oligomer and can 
provide insights into the oligomerization pathways of AAA+ enzymes that 
spontaneously hexamerize and have the potential to further illuminate 
evolutionary strategies underlying their assembly mechanisms.
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Non-tuberculous mycobacteria (NTM)/atypical mycobacteria are opportunistic 
pathogens ubiquitous in the environment. Recently, NTM cases causing skin and 
soft tissue infections are on the rise, owing to the improved diagnostic 
techniques as well as heightened number of procedures. A man in the mid 60s with 
diabetes, on insulin for the past 20 years, presented with multiple painful 
swellings, a few of them with pus discharge, over the insulin injection sites of 
arms, abdomen and thighs for the past 10 months. Local ultrasonography revealed 
anechoic collections surrounding increased vascularity in the subcutaneous 
planes. Histopathology showed suppurative inflammation with a large area of 
necrosis in the lower dermis and subcutaneous fat. Acid-fast bacilli culture 
grew NTM and was identified as Mycobacterium lentiflavum by PCR followed by 
Sanger sequencing of the 16S-23S intergenic spacer region. The lesions 
dramatically improved with clarithromycin and ofloxacin, which were continued 
for a total of 5 months.

© BMJ Publishing Group Limited 2026. No commercial re-use. See rights and 
permissions. Published by BMJ Group.

DOI: 10.1136/bcr-2025-266835
PMID: 41633756 [Indexed for MEDLINE]

29. J Korean Med Sci. 2026 Feb 2;41(5):e33. doi: 10.3346/jkms.2026.41.e33.

Long-Term Mortality After Tuberculosis Among People With Disabilities in Korea.

Min J(#)(1), Kim SY(#)(2)(3)(4), Park JE(2), Kim YY(5)(6), Yang HS(2), Park 
BH(4), Jeon SW(4), Kim YJ(4), Yang B(7)(8), Yeob KE(2), Park JH(2)(3)(9).

Author information:
(1)Division of Pulmonary and Critical Care Medicine, Department of Internal 
Medicine, Seoul St. Mary's Hospital, College of Medicine, The Catholic 
University of Korea, Seoul, Korea.
(2)Institutes of Health & Science Convergence, Chungbuk National University, 
Cheongju, Korea.
(3)Department of Public Health and Preventive Medicine, Chungbuk National 
University Hospital, Cheongju, Korea.
(4)College of Medicine, Chungbuk National University, Cheongju, Korea.
(5)Big Data Steering Department, National Health Insurance Service, Wonju, 
Korea.
(6)Drug Evaluation Department, National Institute of Food and Drug Safety 
Evaluation, Cheongju, Korea.
(7)Division of Pulmonary and Critical Care Medicine, Chungbuk National 
University Hospital, Cheongju, Korea.
(8)Department of Internal Medicine, Chungbuk National University College of 
Medicine, Cheongju, Korea.
(9)College of Medicine, Chungbuk National University, Cheongju, Korea. 
jonghyock@gmail.com.
(#)Contributed equally

BACKGROUND: Given the increased vulnerability of people with disabilities to 
poor health outcomes, we evaluated the impact of disability on long-term 
mortality among tuberculosis (TB) survivors.
METHODS: We conducted a nationwide population-based cohort study using the 
linked national registry databases in the Republic of Korea. The study included 
305,055 TB patients diagnosed between 2008 and 2016 who survived at least 1 
year. The primary outcome was to compare long-term mortality after TB diagnosis 
between people with and without disabilities. Long-term mortality was defined as 
all-cause mortality at least 1 year after TB diagnosis. Cox proportional hazard 
models were used to evaluate the risk of long-term mortality. Subgroup and 
sensitivity analyses were performed based on disability type, severity, and 
cause of death.
RESULTS: Disabilities were present in 10.1% of survivors and were associated 
with higher mortality rates (46.3 vs. 16.3 per 1,000 person-years, P < 0.001). 
Cox analysis revealed that disabilities increased long-term mortality risk, with 
severe disabilities posing the highest risk. Respiratory disabilities were 
strongly linked to deaths both related and unrelated to TB.
CONCLUSION: Long-term mortality risk is significantly higher in TB survivors 
with disabilities.
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Tuberculosis (TB) remains a global health problem, providing motivation for 
improved vaccine approaches, such as subunit vaccines targeting specific 
Mycobacterium tuberculosis (M. tuberculosis) antigens. Ag85B is a protein 
involved in cell wall biosynthesis, is abundant in M. tuberculosis culture 
supernatants, and has been incorporated in several TB vaccines candidates. We 
observed low expression yields of Ag85B when expressed recombinantly in E. coli 
using a histidine-tag purification approach. To address this, we utilized the 
ThermoMPNN protein structure algorithm to predict several stabilizing mutations 
in Ag85B. Of these, a single mutation, D52W, significantly enhanced expression 
yield in E. coli with good storage stability. Ag85B-52W exhibited rapid binding 
to liposomes incorporating cobalt-porphyrin via his-tag interaction, resulting 
in suppression in reactivity with an anti-his-tag antibody (due to anchoring of 
the his-tag in the bilayer), while the surface-displayed protein remained 
reactive towards anti-Ag85B antibodies. Immunization with Ag85B-52W in a 
liposomal vaccine elicited antigen-specific antibody and T cell responses, 
resulting in reduced lung bacterial burden in mice following aerosol M. 
tuberculosis challenge. SIGNIFICANCE STATEMENT: A point mutation in the M. 
tuberculosis Ag85B protein, predicted by ThermoMPNN algorithm, enhanced its 
antigen expression yield in E. coli with good storage stability. Immunization 
with the Ag85B mutant with a liposome vaccine system in mice resulted in 
antigen-specific humoral and cellular response that protected mice against M. 
tuberculosis infection. This approach could facilitate the use of recombinant 
Ag85B in TB vaccine development.
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Mycobacterium tuberculosis (Mtb) remains a global health crisis, ranking among 
the deadliest infectious diseases worldwide. In response to the World Health 
Organization's call for therapeutic vaccines to complement antibiotic regimens 
and reduce tuberculosis (TB) treatment duration, we developed an intranasal DNA 
vaccine fusing the Mtb stringent response gene relMtb with the gene encoding the 
dendritic cell-targeting chemokine Mip3a/CCL20. Administered alongside the 
first-line regimen, this vaccine accelerated stable cure in immunocompetent 
murine TB models, reducing lung inflammation and eliciting robust and sustained 
RelMtb-stimulated T-cell responses systemically and locally. The Mip3a/relMtb 
vaccine enhanced dendritic cell recruitment, activation, and spatial 
coordination with T cells, suggesting improved innate-adaptive immune synergy. 
Notably, it augmented the efficacy of a novel drug-resistant TB regimen as well. 
Critically, the vaccine induced analogous antigen-stimulated T-cell immunity in 
nonhuman primates, the gold standard for preclinical TB vaccine evaluation, with 
responses detected in blood and bronchoalveolar lavage mirroring those observed 
in the murine models. These findings underscore the potential of this strategy 
to advance therapeutic TB vaccine development targeting Mtb persisters while 
providing a framework to define correlates of vaccine-mediated protection.
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Tuberculosis (TB) remains a global health challenge, exacerbated by the 
emergence of drug-resistant Mycobacterium tuberculosis strains. Most methods for 
drug susceptibility testing (DST) are culture-dependent and time consuming, 
possibly delaying optimal TB-treatment. This study aimed to develop an extensive 
targeted next-generation sequencing (tNGS) approach for rapid genotypic DST 
directly from clinical samples. We designed a tNGS panel comprising 30 amplicons 
targeting 19 genomic regions associated with resistance to 20 antibiotics. This 
method was applied to 71 smear-positive (0-3+) pulmonary TB clinical samples 
collected at the Portuguese National Reference Laboratory. DNA was extracted and 
amplified using multiplex PCRs, followed by sequencing on Oxford Nanopore 
Technologies MinION platform. Sequencing data were analysed using TB-Profiler 
and the tNGS results compared to phenotypic DST and whole genome sequencing 
(WGS) data from corresponding isolates. The tNGS demonstrated high concordance 
with both phenotypic and WGS-based DST across different sample types and smear 
positivity levels. For first-line drugs, tNGS showed 88% categorical agreement 
(CA) with pDST, increasing to 97% when excluding undetermined results. Compared 
to WGS across all analysed antibiotics, tNGS achieved 92% CA, increasing to >99% 
when excluding undetermined results. Validation of the tNGS panel showed 90% 
(1,895/2,076) of amplicons reaching >10x coverage at all analysed positions and 
43 (61%) samples with all complete amplicons above this threshold. Non-specific 
amplification of contaminant bacterial DNA was minimal, with most mapped 
off-target reads being of human origin. This method enables comprehensive 
resistance prediction directly from clinical samples and signifies an important 
development in TB diagnostics and resistance monitoring.
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Mycobacterium tuberculosis (Mtb) employs multiple strategies to evade host 
immunity, including disruption of antigen presentation. Dendritic cells (DCs) 
are crucial for effective antigen presentation and T-cell activation. In this 
study, we show that the mycobacterial protein ESAT-6 impairs monocyte to DC 
differentiation, with reduced expression of the DC markers CD209 and CD1a. 
ESAT-6 treatment elevated IL-6 and IL-10 levels, but blocking the biological 
activity of these cytokines failed to restore DC differentiation. 
Mechanistically, ESAT-6 suppressed phosphorylation of p65, establishing that 
ESAT-6 impairs DC differentiation by inhibiting NF-κB activation, a function 
dependent on the last six amino acids of its C-terminal domain. This mechanism 
may represent a novel immune evasion strategy employed by Mtb to subvert host 
adaptive immune responses during infection.
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BACKGROUND: Rates of drug-resistant tuberculosis (DR-TB) are increasing 
worldwide. Tuberculosis preventive treatment (TPT) for contacts of people with 
active TB is essential to halt infection progression and transmission. While 
newer TPT regimens for exposure to drug-susceptible and rifampin (R)-resistant 
strains (MDR-TB/RR-TB) are expanding, optimal treatment for contacts exposed to 
fluoroquinolone-resistant strains of TB (pre-XDR- or XDR-TB) remains unclear. In 
2019-2020, Vladimir City, Russia, introduced moxifloxacin (Mfx)- and bedaquiline 
(Bdq)-based TPT regimens to prevent disease development in contacts exposed to 
MDR/RR-TB and pre-XDR-TB.
METHODS: We conducted a retrospective cohort study of adult TB contacts, people 
experiencing homelessness, and people with HIV who received TPT in Vladimir 
between 2019 and 2020. Those without TB disease but with indications for TPT 
were offered 1 of 6 regimens, based on drug-susceptibility testing results of 
the index patient: rifapentine/isoniazid (3HP), isoniazid (6H), 
rifabutin/isoniazid (3HRb), 4R, 4Mfx, or 3Bdq. Adverse drug reactions (ADRs) 
were monitored with monthly lab tests and electrocardiogram (ECGs). Outcome 
measures included ADRs, TPT completion, and TB disease incidence during the 
12-month follow-up period.
RESULTS: Over 24 months, 403 people started TPT. No life-threatening ADRs or 
deaths occurred. The lowest ADR rate and highest completion were seen with 3Bdq 
(95.2%) compared to 3HP (75.9%, Mid-P exact = .03). Tuberculosis incidence per 
1000 person-years was 4 times higher among eligible individuals who declined TPT 
versus those initiating it.
CONCLUSIONS: Preventive therapy for drug-resistant TB, including 
fluoroquinolone-resistant strains, is acceptable, safe, and effective. 
Implementation of comprehensive TPT programs in high-burden DR-TB settings can 
protect contacts and reduce transmission.
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BACKGROUND: Addressing stigma is a key priority of the WHO End TB Strategy. 
However, gaps persist in our understanding of stigma associated with 
multidrug/rifampin-resistant tuberculosis (MDR/RR-TB), particularly in people 
living with HIV (PLWH).
METHODS: Adults with MDR/RR-TB and HIV on ART and starting 
bedaquiline-containing regimens in KwaZulu-Natal, South Africa, were 
prospectively enrolled. TB- and HIV-related stigma were evaluated using adapted 
questionnaires, with exploratory factor analysis (EFA) to develop stigma scales. 
In-depth interviews were recorded in isiZulu, translated into English, coded and 
thematically analyzed.
RESULTS: From 2018 to 2020, 113 participants completed stigma questionnaires. 
Exploratory factor analysis (EFA) identified 6-item MDR/RR-TB and HIV stigma 
scales capturing internal and external stigma (Cronbach's alpha 0.86 and 0.83). 
Stigma related to MDR/RR-TB and HIV was reported by 49.6% (56/113) and 33.7% 
(37/113) of participants, respectively. In adjusted models, female gender, 
unemployement, and hospitalization were associated with HIV-related stigma, and 
alcohol use was associated with TB-related stigma. HIV- and MDR/RR-TB-related 
external stigma were associated with mortality (HR 3.14 [95% CI 0.91, 10.78]), 
3.75 (95% CI 1.14, 12.35)). Qualitative analysis revealed that TB stigma stemmed 
from fear of infection and led to social isolation and economic loss. HIV stigma 
was driven by mistrust. Participants demonstrated greater resilience against 
HIV-related stigma compared to MDR/RR-TB stigma.
CONCLUSION: Among MDR/RR-TB and PLWH in South Africa, MDR/RR-TB-related stigma 
exceeded HIV-related stigma and external stigma was associated with increased 
mortality. Strategic efforts to address stigma, particularly for key and 
vulnerable populations, is critical to advancing human rights and improving 
treatment outcomes.
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Mycobacterium tuberculosis (Mtb), the causative agent of tuberculosis (TB), is a 
uniquely successful pathogen due in large part to its complex lipid-rich cell 
envelope. Comprising nearly 40% of its dry weight, Mtb lipids-such as mycolic 
acids, phthiocerol dimycocerosates (PDIM), trehalose dimycolate (TDM), and 
sulfolipids (SLs)-play crucial roles in infection, immune evasion, intracellular 
persistence, granuloma formation, transmission, and drug resistance. These 
lipids modulate host-pathogen interactions by altering host membrane biophysics, 
hijacking phagosome maturation, and interfering with host immune pathways, 
including autophagy and inflammatory signaling. Upon inhalation, Mtb surface 
lipids inhibit pulmonary surfactant function and mask pathogen-associated 
molecular patterns, facilitating uptake by permissive macrophage subsets. 
Intracellularly, lipoglycans like mannose-capped lipoarabinomannan block 
phagolysosome fusion, while PDIM and TDM promote phagosomal escape and 
subversion of vesicular trafficking. Lipid-mediated modulation of autophagy 
pathways further enhances bacterial survival within host cells. In addition to 
shaping host immune responses, Mtb lipids orchestrate granuloma development and 
promote pathological features such as foam cell formation and caseation, which 
are central to transmission. Specifically, phenolic glycolipids and SLs 
stimulate neuronal pathways, triggering cough, thereby facilitating aerosol 
spread. Finally, the lipid-rich envelope acts as a formidable barrier to 
antibiotics, with resistance partly driven by the altered lipid composition and 
architecture in multidrug-resistant strains. Targeting lipid biosynthesis and 
transport pathways offers promising avenues for novel anti-TB therapies. This 
review highlights the multifaceted roles of Mtb lipids at the host-pathogen 
interface, recent technical advances enabling these insights, and emerging 
challenges in translating lipid biology into improved TB control.
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Hepatitis C virus (HCV) infection is associated with unfavorable multidrug- and 
rifampicin-resistant (MDR/RR) tuberculosis (TB) outcomes. We examined whether 
this association would decrease in settings where no participants were 
lost-to-follow-up or where all adhered to regimens comprised of priority TB 
drugs. We analyzed data from 1530 participants with HCV testing in the endTB 
observational cohort (NCT03259269). We estimated the relative risk of death, 
treatment failure, and loss-to-follow-up comparing participants with and without 
HCV, using inverse probability weighting to adjust for confounding. We then 
estimated relative risks of HCV on death and failure in weighted 
pseudopopulations representing hypothetical interventions eliminating 
loss-to-follow-up and ensuring adherence to strong MDR/RR-TB regimens. The 
unadjusted risk difference comparing participants with and without HCV was 14.1% 
(95% confidence interval [CI] 8.0%, 20.1%), decreasing to 11.0% (95%CI, 3.0%, 
19.1%) after weighting. In pseudopopulations without loss-to-follow-up or with 
adequate adherence to strong regimens, the risk differences were 7.7% (95% CI, 
0.8%, 16.2%) and 7.0% (95% CI, -1.6%, 17.3%), respectively. Adjustment for 
baseline confounders attenuated the association between HCV and unfavorable 
outcomes, suggesting these factors partly explain the disparity. Further 
attenuation after eliminating loss-to-follow-up suggests that improving 
treatment retention in MDR/RR-TB care may reduce outcome disparities among 
patients with HCV.
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Healthcare personnel (HCP) are at risk for occupational exposure to 
tuberculosis. Current guidelines for managing exposed HCP are broad and resource 
intensive. Based on review of our internal data, we propose a risk-based 
stratification approach to streamline exposure follow-up testing and optimize 
resource utilization.
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Background Leprosy and tuberculosis (TB) share common characteristics, such as 
acid-fastness of causative bacteria, geographic endemicity, route of spread, 
large number of asymptomatic infections, and requirement of multiple drugs for 
long periods of time to prevent resistance and provide treatment. Being 
relatively common, co-infection with the two diseases should occur based on 
chance alone. However, coinfection is surprisingly rare, with less than 20 cases 
being reported in the last decade. Aim The purpose of this case series was to 
study the clinico-epidemiological profile of patients with leprosy and TB 
co-infection. Methods This prospective, descriptive, case series describes 
leprosy patients with a past or current diagnosis of TB who visited the leprosy 
clinic of a tertiary care hospital over 3 years. The demographic details of the 
patients, details about the type of leprosy, slit skin smear, lepra reaction, 
and use of corticosteroids were noted for all patients. The type of TB, chest 
X-ray findings, sputum positivity, Interferon gamma release assay (IGRA) test, 
and Mantoux test results were recorded. The gap between the two diagnoses, the 
first disease to be diagnosed, family history of either disease, and the 
presence of predisposing factors were noted. Results This case series describes 
a total of 20 patients with leprosy co-infected with TB. There were 11 (55%) 
males, and the mean age of patients was 32.7 years. Half of these patients had 
lepromatous leprosy, and a similar number had type 2 lepra reaction. Pulmonary 
TB was seen in 12 (60%) patients, and tubercular pleural effusion in two (10%) 
patients. Multidrug-resistant TB was seen in two patients, and only one patient 
had received the bacilli of Calmette-Guerin (BCG) vaccination. Of the two 
diseases, leprosy was diagnosed first in six (30%) patients, while it was TB in 
12 (60%) patients, and two (10%) patients had a concomitant diagnosis. 
Limitations The small number of patients in this single-centre study from a 
tertiary care hospital may not be reflective of the general population. 
Conclusion Leprosy and TB co-infection may present several management issues 
involving diagnosis and treatment, including drug resistance to tubercular 
bacilli. Management guidelines for such coinfections are needed to facilitate 
treatment of such patients and prevent high mortality and morbidity associated 
with such coinfections. More studies are needed to correctly define the 
clinico-epidemiological parameters of patients with co-infection.
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Mycobacterium tuberculosis remains one of the world's most persistent pathogens, 
responsible for over a million deaths each year despite effective drugs and 
decades of research. Disease progression varies widely among individuals, 
reflecting interactions between pathogen, physiology, host immunity, and 
pharmacological response. We propose a digital twin framework for tuberculosis 
that integrates clinical, immunological, and pharmacokinetic data into a 
continuously adaptive computational model. The twin would simulate host-pathogen 
dynamics from granuloma formation to systemic immune regulation, linking these 
processes with individualised drug exposure and treatment response. By 
forecasting outcomes and identifying early indicators of relapse or resistance, 
such a system could guide precision therapy and accelerate discovery of 
host-directed interventions. The tuberculosis digital twin thus represents a 
bridge between infection biology, computation, and clinical translation, 
presenting an evolving model capable of transforming how this ancient disease is 
understood and managed. However, translation will require further longitudinal 
clinical and immunological datasets and systematic validation of model 
predictions in real-world treatment settings.
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BACKGROUND: Pulmonary infectious diseases caused by Mycobacterium species, 
including Mycobacterium tuberculosis and Mycobacterium avium complex (MAC), 
remain significant public health threats. However, current gold-standard 
diagnostics are time-consuming and have limited ability to differentiate these 
clinically similar presentations. This study investigated serum metabolic 
distinctions between tuberculosis (TB) and MAC pulmonary disease (MAC-PD) to 
identify biomarkers with supportive diagnostic value for differential diagnosis.
METHODS: We performed LC/MS-based metabolic profiling of 181 serum samples from 
TB and MAC-PD patients. The study cohort was subsequently divided into a 
training set (TB, n = 30; MAC-PD, n = 30) and a validation set (TB, n = 51; 
MAC-PD, n = 70).
RESULTS: Five key metabolites were identified, including four sphingoid base 
lipids that were decreased in TB compared with MAC-PD, and 2-hydroxyglutaric 
acid (2-HG), which was increased. Logistic regression using this five-metabolite 
panel achieved strong discriminatory performance, with an area under the curve 
of 0.988 (95 % CI: 0.970-1.000) in the training set and 0.997 (95 % CI: 
0.991-1.000) in the validation set. Consistent performance across multiple 
machine learning models reinforces the stability and supportive diagnostic value 
of the five-metabolite panel.
CONCLUSIONS: This study provides a novel approach for the differential diagnosis 
of two major mycobacterial pulmonary diseases. The identified metabolites, 
particularly alterations in sphingoid base lipids and 2-HG, demonstrated robust 
discriminative potential. These findings support their potential role as 
biomarkers in clinical practice, enabling earlier and more accurate 
differentiation of TB and MAC-PD.
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Central nervous system (CNS) tuberculoma is a rare but severe form of 
tuberculosis (TB) that can mimic other neurological disorders and poses major 
diagnostic challenges, especially with drug resistance. We report a case of a 
woman in her 60s who developed CNS tuberculoma four years after completing 
anti-tuberculosis therapy (ATT) for pulmonary TB. She presented with progressive 
left-sided weakness, facial asymmetry, and dysphagia. MRI revealed a 
ring-enhancing lesion in the right caudate nucleus with a lipid-lactate peak on 
spectroscopy, consistent with tuberculoma. Drug susceptibility testing confirmed 
resistance to isoniazid and rifampicin, indicating multidrug-resistant TB 
(MDR-TB). A modified regimen with levofloxacin, ethionamide, and 
para-aminosalicylic acid led to neurological recovery. This case underscores the 
importance of considering CNS tuberculoma in patients with neurological deficits 
and prior TB, even after apparent cure. Early neuroimaging, drug resistance 
testing, and individualized therapy are vital to improving outcomes and reducing 
morbidity and mortality.
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INTRODUCTION: The majority of presumptive TB cases report late. Early detection 
of tuberculosis (TB) cases is crucial for its control. We developed a logic 
model program involving members of a governmental and community-driven youth 
club of Nehru Yuva Kendra Sangathan (NYKS) volunteers and explored its 
feasibility.
METHODOLOGY: The study defined the purpose, scope, and program domains. The 
domains were input, process, output, and outcome. These domains were drafted, 
refined, and finalized using standard techniques. A qualitative study, including 
in-depth interviews and focus group discussions, was undertaken with community 
members, healthcare staff, and NYKS volunteers across diverse settings. 
Acceptability, feasibility, effectiveness, barriers, and improvement strategies 
of the developed model were synthesized through thematic analysis.
RESULTS: The developed "Logic Model" aims to actively screen and motivate 
individuals with TB-suggestive symptoms for early detection of active TB, using 
various domains and corresponding activities. Information, education, 
communication (IEC), screening, referral, and case detection activities have 
been monitored using 36 indicators. Most participants expressed acceptance of 
the model, owing to its alignment with community values, trust among volunteers, 
and perceived benefits. Key motivators included the proximity of services, 
improved awareness, and civic responsibility. Barriers included a lack of 
financial incentives, logistical challenges, and overlapping stakeholder roles. 
Suggestions for improvement included enhancing gender diversity, 
confidentiality, volunteer training, and intersectoral coordination.
DISCUSSION: The developed logic model provides a visual display of the input, 
process, output, and outcome domains, their activities, and relationships. The 
model links resources, activities, and outcomes for the screening and referral 
of diagnosed cases. It was broadly accepted, despite some reported challenges. 
Addressing barriers is essential for program sustainability. Tailored strategies 
to improve volunteer support, training, and trust-building can enhance the 
model's effectiveness and contribute to India's TB elimination program.
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NR4A1 limits CD8 (+) T Cell effector responses and protection in tuberculosis.

Fatima S, Chen Y, Smulan L, Satish B, Jameson M, Saini S, Johnson C, Tay A, Foo 
S, Rahmathulla H, Balachander A, Howland SW, Kornfeld H, Singhal A.

During Mycobacterium tuberculosis ( Mtb ) infection, CD8 + T cells exhibit 
dysfunction with impaired cytotoxicity and limited localization to granuloma 
cores. Using knockout mice, adoptive-transfer models and validation in macaque 
and human datasets, we identified the nuclear receptor NR4A1 as a key restrainer 
of CD8 + T cell immunity in tuberculosis (TB). Mtb -infected Nr4a1 -/- mice 
displayed reduced bacterial burden, attenuated pathology, higher lung CD8 + /CD4 
+ T cell ratios, and enhanced CD8 + T cell effector functions. Bulk and 
single-cell RNA sequencing revealed suppression of gene expression program 
linked with exhaustion, and expansion of Nkg7 + and Granzyme + cytotoxic CD8 + T 
cell subsets in Nr4a1 -/- mice. Spatial analyses demonstrated increased 
infiltration of Nkg7 + activated CD8 + T cells in Nr4a1 -/- lesions. ChIP-qPCR 
showed NR4A1 binding to Nkg7 promoter, and Nkg7 knockdown abrogated the enhanced 
cytotoxicity of Nr4a1 -/- CD8 + T cells. Pharmacologic inhibition of NR4A1 
reduced Mtb burden and pathology, and restored Nkg7 expression and CD8 + T cell 
infiltration in the lung. Together, these findings identify NR4A1 as a negative 
regulator of CD8 + T cell-mediated immunity in TB and suggest the NR4A1-NKG7 
axis as a novel host-directed therapeutic target.
A ONE-SENTENCE SUMMARY OF YOUR PAPER: NR4A1 suppresses CD8 + T cell infiltration 
and cytotoxicity in TB lesions, and its inhibition enhances host resistance to 
Mtb infection.
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trans -Translation inhibitors that kill M. tuberculosis and pathogenic 
Non-tuberculous Mycobacteria have a dual mechanism of action.

Varshney A, Jia Z, Gebretsadik G, G-Dayanandan N, Bowlin TL, Butler MM, Baughn 
AD, Keiler KC.

Mycobacterium tuberculosis and pathogenic nontuberculous mycobacteria pose a 
growing challenge to human health, and new antibiotics that target new pathways 
with novel mechanisms of action are urgently needed. Acylaminooxadiazole 
derivatives have previously been shown to inhibit the trans- translation 
ribosome rescue pathway and kill M. tuberculosis . Here, we show that 
modifications to the acylaminooxadiazole scaffold can improve potency and tune 
mycobacterial species specificity, resulting in molecules that kill M. avium , 
M. abscessus , and M. tuberculosis clinical isolates. Free iron was previously 
shown to antagonize antibacterial activity and decrease the inhibition of trans 
-translation by acylaminooxadiazoles, but we found that biologically relevant 
iron sources such as hemin and transferrin do not affect activity. Mutants 
depleted for tmRNA and mutants defective in siderophore-mediated iron 
utilization are both hypersusceptible to acylaminooxadiazole-based trans- 
translation inhibitors, indicating a dual mechanism of action involving both 
direct inhibition of trans- translation and metal starvation. These findings 
establish acylaminooxadiazoles as dual-mechanism antimycobacterial agents that 
couple inhibition of trans -translation with disruption of iron homeostasis.
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Species-specific iNOS expression distinguishes epithelial and myeloid IFNγ 
responses in tuberculosis.

Stei F, McCaffrey EF, Zessin B, Pioch J, Simm S, Stubbe B, Ewert R, Verreck F, 
Schneider BE, Dorhoi A, Bryson BD, Corleis B.

RATIONALE: Tuberculosis vaccines aim to elicit protective immunity, with 
IFNγ-producing CD4⁺ T cells considered central mediators of host defense. In 
murine models, IFNγ activates macrophages to induce inducible nitric oxide 
synthase (iNOS), resulting in nitric oxide-dependent control of Mycobacterium 
tuberculosis ( Mtb ).
OBJECTIVE: To define the relevance of IFNγ-induced iNOS activity in humans and 
other natural host of virulent mycobacterial species.
METHODS: We systematically compared IFNγ-induced effector responses in Mtb 
-infected myeloid cells across species. Using bulk RNA sequencing, functional 
infection assays, and nitric oxide measurements, we assessed IFNγ responsiveness 
in human and mouse macrophages. These analyses were extended to monocytes from 
seven mammalian species and complemented by reanalysis of publicly available 
single-cell RNA-sequencing datasets and spatial proteomic imaging of tuberculous 
granulomas.
MEASUREMENTS AND MAIN RESULTS: Single-cell transcriptomic reanalysis revealed 
minimal NOS2 expression in myeloid cells from human and non-human primate 
granulomas. In vitro , IFNγ pretreatment failed to induce NOS2 transcription, 
iNOS activity, or Mtb growth restriction in human macrophages, in stark contrast 
to murine cells. Across species, iNOS activity was largely restricted to mice, 
with limited induction in cattle monocytes. Instead, human respiratory 
epithelial cells consistently expressed NOS2 , and multiplexed ion beam imaging 
localized iNOS protein to epithelial compartments adjacent to granulomatous 
lesions.
CONCLUSION: IFNγ signaling is uncoupled from iNOS induction in primate myeloid 
cells and epithelial compartments represent dominant sources of iNOS in human 
tuberculosis. These findings, challenge murine macrophage-centric paradigms and 
IFNγ-based correlates used in TB vaccine development and central to 
pathophysiology of tuberculosis and other pneumonias.
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Dynamic Architecture of Mycobacterial Outer Membranes Revealed by All-Atom 
Simulations.

Brown TP, Chavent M, Im W.

Tuberculosis remains a global health crisis due to the resilience of 
Mycobacterium tuberculosis ( Mtb ), largely attributed to its unique cell 
envelope. The impermeability and structural complexity of the outer membrane of 
this envelope, driven by mycolic acids and glycolipids, pose significant 
challenges for therapeutic intervention. Here, we present the first all-atom 
models of an Mtb outer membrane using molecular dynamics simulations. We 
demonstrate that α-mycolic acids adopt extended conformations to stabilize 
bilayers, with a phase transition near 338 K that underscores their thermal 
resilience. Lipids in the outer leaflet such as PDIM and PAT induce membrane 
heterogeneity, migrating to the interleaflet space and reducing lipid order. The 
simulated mycobacterial outer membrane has ordered inner leaflets and disordered 
outer leaflets, which contrasts with the outer membrane of Gram-negative 
bacteria. These findings reveal that PDIM- and PAT-driven lipid redistribution, 
reduced lipid order, and asymmetric fluidity gradients enable Mtb's outer 
membrane to resist host-derived stresses and limit antibiotic penetration, 
thereby promoting bacterial survival. Our work provides a foundational framework 
for targeting the mycobacterial outer membrane in future drug development.
TEASER: Molecular dynamics simulations reveal the unique architecture of the 
mycobacterial outer membrane: a fluid outer leaflet and an ordered, tightly 
packed inner leaflet.
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The microevolutionary trajectory of endemic multidrug-resistant tuberculosis 
strains in Portugal toward increased drug resistance levels and its clinical 
significance.
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Portugal has one of the highest incidence rates of tuberculosis (TB) in Western 
Europe and, historically, multidrug-resistant (MDR) cases have been strongly 
associated with Mycobacterium tuberculosis strains pertaining to the endemic Q1 
and Lisboa3 clades. Notwithstanding, the contribution of drug 
resistance-associated allelic configurations in these clades to differing levels 
of drug resistance and their relationship with drug efficacy has yet to be 
uncovered. A representative sample of the drug-resistant M. tuberculosis 
population in Portugal, comprised of 40 clinical strains were subjected to whole 
genome sequencing for characterization of allelic combinations of drug 
resistance-associated mutations and their minimum inhibitory concentrations for 
12 anti-TB drugs was determined. Pharmacokinetic (PK) models were generated to 
ascertain the maximum concentration to which each drug remains efficacious. Drug 
resistance levels were determined and compared between different allelic 
configurations. Double inhA and embA/B mutation genotypes contributed with 
increased isoniazid and ethambutol resistance levels compared with single 
mutation configurations, respectively. Significant differences in drug 
resistance levels were observed between phylogenetic groups for rifamycin, 
streptomycin and ethionamide, largely explained by the presence/absence of 
unique high-level resistance-associated genotypes. The PK models for isoniazid 
and moxifloxacin suggest an increase in dosage to be ineffective against strains 
harboring high-level resistance-conferring double inhA mutations and gyrA/B 
mutations. Cycloserine and para-aminosalicylic acid are the only drugs predicted 
to remain efficacious against the majority of tested strains, while the 
effectiveness of newer drugs like bedaquiline, pretomanid and delamanid have yet 
to be uncovered. Proper diagnosis of drug resistance-associated mutations 
provides invaluable insights into the treatment of TB, as different allelic 
configurations lead to differing drug resistance levels, often rendering drugs 
ineffective.

Copyright © 2026 Gomes, Paixão, Maltez, Brum, Phelan, Campino, Clark, Viveiros, 
Portugal and Perdigão.
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Inhibitors of type II NADH-dehydrogenase, cytochrome bd oxidase, and ATP 
synthase for anti-tubercular response.
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The identification of novel anti-tubercular agents capable of eliciting lethal 
responses against drug-resistant tuberculosis is critically needed to address 
the escalating mortality from tuberculosis. Mycobacterium tuberculosis, the 
etiological agent of this disease, employs a highly efficient energy-producing 
machinery, the oxidative phosphorylation pathway. Mycobacterium can withstand 
extreme environmental conditions due to the robust functionality of this 
multicomponent pathway, which satisfies its energy requirements, during both the 
persistent phase under stress and the active growth phase. Considering the 
significance of this biological pathway, in this review we described the 
dynamics of oxidative phosphorylation and the rationale for targeting its 
essential components. Furthermore, we provide a comprehensive overview of 
literature-reported inhibitors, targeting key elements of this pathway, namely, 
type II NADH dehydrogenase, cytochrome-bd oxidase, and ATP synthase.

This journal is © The Royal Society of Chemistry.
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Sex-Dimorphic Associations of Prior Tuberculosis with Hypertension and 
Inflammatory Signature in People with HIV: a pilot study.

Simweene CC, Sibbenga F, Povia JP, Masenga SK.

BACKGROUND: People with HIV (PWH) experience an increased burden of 
cardiovascular disease (CVD), partly driven by chronic immune activation despite 
antiretroviral therapy (ART). Tuberculosis (TB), a frequent co-infection, may 
leave persistent inflammatory sequelae even after cure, potentially accelerating 
hypertension and cardiovascular risk. Evidence on long-term cardiometabolic 
consequences of prior TB in virally suppressed PWH, particularly sex-specific 
effects, remains limited.
METHODS: In a pilot cross-sectional study of 318 PWH, we compared demographics, 
cardiovascular parameters, and a panel of circulating inflammatory biomarkers 
between those with and without a history of TB. Logistic regression was used to 
identify factors associated with TB history in the whole cohort and stratified 
by sex.
RESULTS: In the 31 participants (9.7%) with prior TB, univariate analysis 
identified significant associations with older age, hypertension, longer ART 
duration, and elevated IL-6 and soluble ST2. Hypertension was strongly 
associated with TB history in females (OR 4.41, 95% CI: 3.41 (1.57, 7.41) 
p=0.003) but not males. In multivariate models adjusted for clinical variables, 
longer ART duration remained an independent correlate in the full cohort. 
Sex-stratified multivariate analysis revealed that lower IFN-γ was associated 
with TB history in males (AOR 0.99, p=0.048), while lower IL-5 was associated 
with TB history in females (AOR 0.99, p=0.042).
CONCLUSION: A history of TB is associated with hypertension in PWH, particularly 
among females, and is linked to sex-specific differences in residual 
inflammatory pathways. These findings suggest that prior TB may contribute to 
cardiovascular risk in a sex-disparate manner, warranting further investigation.
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A Tale of Two Diagnoses: Pulmonary Tuberculosis and Metastatic Lung 
Adenocarcinoma in a High-Risk Host.
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Tuberculosis (TB) and lung cancer are major global health burdens, often 
coexisting in high-risk populations such as smokers and immigrants from 
TB-endemic regions. We present a diagnostically complex case of a 57-year-old 
Filipino male with a chronic cough and a right upper lobe lung mass initially 
suspected to be TB. Imaging revealed spiculated nodules and widespread 
adenopathy, raising concern for malignancy. Although the initial biopsy was 
inconclusive, Mycobacterium tuberculosis was confirmed by polymerase chain 
reaction (PCR), and the patient was started on rifampin, isoniazid, 
pyrazinamide, and ethambutol (RIPE therapy). A repeat lymph node biopsy revealed 
metastatic lung adenocarcinoma with high PD-L1 expression (80%). He was treated 
sequentially with pembrolizumab followed by combination 
chemo-immunotherapy after disease progression. The patient tolerated treatment 
well, aside from nausea and an unrelated posterior cerebral artery infarct. This 
case underscores the diagnostic overlap and management challenges of coexisting 
TB and lung cancer and highlights the need for a multidisciplinary, staged 
approach in high-risk individuals.

Copyright © 2026, Vangala et al.
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NR4A1 limits CD8⁺ T Cell effector responses and protection in tuberculosis.

Singhal A, Fatima S, Chen Y, Smulan L, Satish B, Jameson M, Saini S, Johnson C, 
Tay A, Foo S, Rahmathulla H, Balachander A, Howland S, Kornfeld H.

During Mycobacterium tuberculosis (Mtb) infection, CD8⁺ T cells exhibit 
dysfunction with impaired cytotoxicity and limited localization to granuloma 
cores. Using knockout mice, adoptive-transfer models and validation in macaque 
and human datasets, we identified the nuclear receptor NR4A1 as a key restrainer 
of CD8+ T cell immunity in tuberculosis (TB). Mtb-infected Nr4a1-/- mice 
displayed reduced bacterial burden, attenuated pathology, higher lung CD8⁺/CD4⁺ 
T cell ratios, and enhanced CD8⁺ T cell effector functions. Bulk and single-cell 
RNA sequencing revealed suppression of gene expression program linked with 
exhaustion, and expansion of Nkg7+ and Granzyme+ cytotoxic CD8⁺ T cell subsets 
in Nr4a1-/- mice. Spatial analyses demonstrated increased infiltration of Nkg7+ 
activated CD8⁺ T cells in Nr4a1-/- lesions. ChIP-qPCR showed NR4A1 binding to 
Nkg7 promoter, and Nkg7 knockdown abrogated the enhanced cytotoxicity of 
Nr4a1-/- CD8+ T cells. Pharmacologic inhibition of NR4A1 reduced Mtb burden and 
pathology, and restored Nkg7 expression and CD8+ T cell infiltration in the 
lung. Together, these findings identify NR4A1 as a negative regulator of CD8⁺ T 
cell-mediated immunity in TB and suggest the NR4A1-NKG7 axis as a novel 
host-directed therapeutic target.
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Cutaneous tuberculosis: Epidemiology, pathogenesis, clinical features and 
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Cutaneous tuberculosis (CTB) is an important type of extrapulmonary tuberculosis 
(EPTB), especially in countries where the tuberculosis (TB) load is high. It is 
reported from all over the globe with varying incidence, affecting all age 
groups, and it presents with different clinical forms depending upon the host, 
environmental and pathogen-related factors. Diagnosis of CTB, especially in 
atypical forms, is a challenge, even with newer molecular methods, as most cases 
are paucibacillary. CTB can be considered a neglected disease as there is a 
paucity of epidemiological data, awareness and research about it. With an aim to 
end tuberculosis in the near future, it is important to understand the 
distribution and determinants of CTB. This article, the first of two articles on 
this subject, reviews the present literature on epidemiology, pathogenesis, 
clinical features and types of CTB, including its associations and 
investigations.
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bilateral empyema.
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center in Lebanon: A case series.
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Neurobrucellosis (NB) and Neurotuberculosis (NT) are rare central nervous system 
infections, but pose significant diagnostic and therapeutic challenges. If not 
diagnosed and treated early, they can have high mortality. Clinical 
presentations for both are nonspecific, mimicking diverse pathologies. 
Therefore, it is crucial to identify distinguishing features to ensure timely 
treatment. We conducted a retrospective review of cases of NB and NT admitted to 
the American University of Beirut Medical Center (AUBMC) between January 1982 
and December 2022, identifying 20 patients with NT, and five cases of NB. Their 
presentation and diagnostic work-up were compared. NT patients were mostly male 
and presented earlier than NB patients (median symptom duration 150 days). 
Patients with NT had higher rates of systemic and neurologic symptoms compared 
to NB. Both groups had hyponatremia. NB patients had higher cerebrospinal fluid 
lymphocyte counts. Imaging in NT revealed diverse brain abnormalities such as 
hydrocephalus and small nodules whereas mostly meningeal enhancement in NB. 
Despite severe presentations no 30-day mortality occurred in either group. 
Neurological complications were more frequent in NT. Finally, NT patients 
generally present earlier with more severe symptoms than NB. Due to overlapping 
features but differing treatments, larger scale studies are crucial to better 
understand and manage these infections.
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BACKGROUND AND PURPOSE: Patients with chronic granulomatous disease (CGD) are 
susceptible to serious infections including, invasive aspergillosis (IA), which 
remains a major cause of morbidity and mortality. The diagnosis and management 
are often challenging due to overlapping clinical features and variable 
treatment responses.
CASE REPORT: Here we report a 4-year-old girl with CGD who admitted with 
cellulitis, a chest wall abscess, and fever. She had a history of recurrent 
pneumonia since infancy and a prior diagnosis of tuberculosis (TB). Despite 
broad-spectrum antibacterial, her condition did not improve. Direct microscopic 
and macroscopic investigations revealed fungal infection with Aspergillus 
species.
CONCLUSION: Molecular identification confirmed the isolates as A. fumigatus. 
According to the antifungal susceptibility testing, amphotericin B and 
posaconazole demonstrated strongest activity and the patient was successfully 
treated by liposomal amphotericin B (50 mg/day) and caspofungin (35 mg/day).
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BACKGROUND: Tuberculosis remains a major global health challenge, with emerging 
evidence suggesting that micronutrient deficiencies may contribute to 
susceptibility to infection through impaired immune function. Iron deficiency 
anemia (IDA) is the most common nutritional deficiency worldwide; however, its 
association with tuberculosis risk remains inadequately characterized across 
diverse populations. We examined the relationship between IDA and incident 
tuberculosis in a large multinational cohort.
METHODS: This retrospective matched cohort study used data from the TriNetX 
Research Network spanning 140 healthcare organizations across multiple countries 
between 2010 and 2020. We identified 177,846 adult patients with IDA and 309,662 
controls with dermatitis. After one-to-one propensity score matching, each 
cohort comprised 160,928 patients. Primary outcomes included incident 
tuberculosis during 5-year and extended follow-up periods (5-10 years). We 
incorporated pneumonia and reactive thrombocytosis as positive control outcomes 
and performed subgroup analyses stratified by sex and age.
RESULTS: IDA was associated with increased tuberculosis risk during 5-year 
follow-up (hazard ratio [HR] 1.48, 95% confidence interval 1.10-2.00, 
p = 0.010), with attenuation during extended follow-up. The positive control 
outcomes demonstrated the expected robust associations with IDA, supporting 
internal validity. Subgroup analyses revealed numerically stronger associations 
in male patients (HR 2.06 versus 1.27 in females) and younger adults aged 
18-50 years (HR 2.42 versus 1.47 in older individuals), although the interaction 
terms did not reach statistical significance (p = 0.193 and p = 0.268, 
respectively), suggesting no significant effect modification. Multivariate 
analysis revealed differential associations by tuberculosis subtype, with 
extrapulmonary tuberculosis demonstrating a more pronounced relationship (HR 
3.01) than pulmonary disease (HR 1.71).
CONCLUSION: IDA demonstrated a significant association with increased 
tuberculosis risk in this multinational cohort, particularly during early 
follow-up and for extrapulmonary manifestations. These findings suggest that IDA 
may represent an underrecognized modifiable risk factor for tuberculosis. Future 
research is warranted to validate these findings, with particular attention to 
the potential modifying effect of iron supplementation on tuberculosis risk.
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Immune reconstitution inflammatory syndrome (IRIS) is an uncoordinated 
hyperinflammatory response to latent or de novo active infection in 
immunocompromised individuals following immune recovery. More specifically, 
paradoxical IRIS refers to the deterioration of a pre-existing infection, 
whereas unmasking IRIS can be thought of as the unveiling of a previously 
undiagnosed infection as immune function reconstitutes. HIV-positive patients 
with advanced disease who are also coinfected with tuberculosis have a 
uniquely high risk for this complication once started on highly active 
antiretroviral therapy (HAART). We present a case of a 58-year-old HIV and 
tuberculosis (TB)-positive woman from Northern Tanzania who presented to a rural 
care and treatment clinic (CTC) after a 17-month lapse from HAART. She had 
previously undergone curative treatment for tuberculosis three years prior, 
which was also the time of her initial HIV diagnosis and initiation of HAART. 
She arrived in the clinic cachectic, unwell, and with complaint of malaise and 
diarrhea. Blood analysis confirmed advanced HIV disease (AHD), and consequently, 
she was immediately restarted on HAART. Almost three weeks later, she returned 
to the clinic febrile, severely fatigued, and with grossly evident cervical 
lymphadenitis. Given her coinfection (HIV and TB positive) history, depleted 
CD4+ count, new onset of clinical findings, and temporal relationship of symptom 
appearance from HAART reinitiation, a diagnosis of paradoxical TB-IRIS 
presenting as TB lymphadenitis was made.
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BACKGROUND: Screening for latent tuberculosis (LTB) before initiating advanced 
therapy for inflammatory bowel disease (IBD) helps reduce the risk of 
tuberculosis (TB) development. However, there is limited data on screening 
practices from TB-endemic regions.
AIM: To study the practices of screening for LTB and study the incidence of TB 
in patients with IBD on biological and small molecule inhibitors.
METHODS: This retrospective multicentre study analyzed LTB screening practices 
in IBD patients starting advanced therapies between 2018 and 2022. We included 
patients who were initiated on biologics (infliximab, adalimumab, vedolizumab) 
or small molecule inhibitors (tofacitinib). We assessed compliance with LTB 
screening methods, including the tuberculin skin test, interferon-gamma release 
assay (IGRA), chest X-ray, and computed tomography chest, both at initiation and 
annually. We also evaluated the incidence of active TB and its predictors.
RESULTS: Of 378 patients (mean age: 36.9 ± 14.9 years, males: 56.9%), 158 
(41.8%) and 216 (57.1%) had ulcerative colitis and Crohn's disease, 
respectively. Advanced therapy used were anti-tumor necrosis factor in 309 
(81.74%), tofacitinib in 41 (10.84%) and vedolizumab in 28 (7.40%). Standard 
screening and diligent screening strategy was employed in 59% and 33% of 
patients, respectively. Compliance with tuberculin skin test and IGRA was noted 
in 261 (69.04%) and 298 (78.83%) patients, respectively. Chest X-Ray and 
computed tomography chest were performed in 300 (79.36%) and 242 (64.02%), 
respectively. Annual screening in those on advanced therapy for > 1 year was 
performed in 27.2% (50/184). Active TB developed in 17 (4.49%); 15 (88.23%) were 
on anti-tumor necrosis factor. LTB was detected in 40 (10.72%), with most 
diagnosed on the basis of IGRA (21/40, 52.50%). Among 17 patients who developed 
active TB, LTB screen was negative in 12 (70.58%).
CONCLUSION: Standard screening practices for LTB, prior to starting advanced 
therapy, remain suboptimal (< 60%) in India despite high TB endemicity.
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BACKGROUND: Coronary artery disease (CAD), tuberculosis (TB), and HIV are major 
global health concerns. Individuals affected by one or more of these conditions 
often exhibit chronic inflammation and immune dysregulation, with monocytes 
playing a central role. Monocyte subsets are known to expand in individuals with 
HIV, TB, or CAD, but the mechanisms by which these cells contribute to 
inflammation and immune responses remain poorly understood.
METHODS: We employed high-dimensional mass cytometry to characterize monocyte 
heterogeneity in 61 Ugandan adults with varying combinations of HIV, TB, and 
subclinical or overt CAD. An integrative approach was used, combining manual 
gating, unsupervised clustering, and machine learning to identify distinct 
monocyte phenotypes associated with CAD and TB. Monocyte activation markers 
soluble CD14 (sCD14) and sCD163 were measured in plasma. CAD was diagnosed by 
coronary computed tomography angiography. TB was determined by a questionnaire 
and interferon-gamma release assay (IGRA) testing.
RESULTS: Participants' demographics and clinical characteristics were similar by 
CAD or HIV/TB status. Median age was 61 years; 37.7% were female. People living 
with HIV and latent TB or prior active TB had higher sCD14 plasma levels 
compared with HIV/TB-negative individuals. Individuals with CAD showed reduced 
surface expression of the scavenger receptor CD163 on non-classical monocytes. 
Unsupervised clustering further revealed 2 distinct non-classical monocyte 
subsets associated with disease states: A CD86dim CX3CR1dim CD45RA+ GPR56+ 
CXCR3+ subset significantly depleted in individuals with CAD, and a CD86+ 
CX3CR1++ CD45RA++ GPR56- CD38- CXCR3- subset enriched in individuals with latent 
TB.
CONCLUSIONS: These findings underscore the complexity of the monocyte landscape 
in CAD progression, particularly in regions where HIV and TB are co-endemic. Our 
study reveals distinct alterations within 2 non-classical monocyte 
subpopulations associated with CAD and with HIV/TB, offering mechanistic 
insights that may support the development of precision biomarkers and 
immune-targeted therapies across these disease contexts.
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BACKGROUND: Non-tuberculous mycobacteria (NTM) increasingly recognized as 
clinically relevant pathogens, particularly in immunocompromised individuals and 
patients with structural lung disease. Despite their growing clinical impact, 
real-world data on NTM infections in Europe remain limited.
METHODS: We conducted a retrospective cohort study in adults diagnosed with NTM 
infections at a 1700-bed tertiary care hospital in Italy between 2015 and 2024. 
Data were collected on demographics, comorbidities, radiological and 
microbiological findings, treatment regimens, and outcomes. Multivariable Cox 
regression analyses were performed to identify factors associated with treatment 
failure, overall mortality, and NTM-attributable mortality.
RESULTS: Among 149 treated patients (median age: 68 years; 60.4% female), the 
most prevalent species were Mycobacterium avium (38.9%), M. intracellulare 
(29.5%), and M. kansasii (8.7%). Pulmonary disease was observed in 87.9%, with 
radiologic findings commonly including nodules (67.8%) and bronchiectasis 
(64.6%). Clinical cure was achieved in 52.3%, while 47.7% experienced treatment 
failure. The relapse rate was 9.4%. All-cause and NTM-attributable mortality 
were 14.8% and 4.7%, respectively. Treatment failure was significantly 
associated with cavitary disease. Attributable mortality was independently 
associated with older age, , previous tuberculosis, cancer, autoimmune 
disorders, and use of nebulized amikacin.
CONCLUSIONS: NTM infections remain challenging to manage, particularly among 
patients with comorbidities and immunosuppression. Our findings highlight the 
need for individualized care strategies, multidisciplinary approach, improved 
diagnostics, and enhanced surveillance of NTM infections in Europe.
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Tuberculosis (TB) remains the world's deadliest infectious disease, with 
treatment increasingly complicated by the emergence of multidrug-resistant 
strains (MDR-TB). This study conducted structure-based drug screening targeting 
Mycobacterium tuberculosis protein kinase B (MtPknB), a serine/threonine kinase 
essential for M. tuberculosis survival and proliferation, to identify novel 
anti-TB drug candidates. From the ChemBridge library, a hierarchical screening 
pipeline integrating docking and molecular dynamics simulations identified 
candidate compounds. Among these, a quinoline-pyridine hybrid chemical 
demonstrated antibacterial activity against Mycobacterium smegmatis 
(IC50 = 31.8 μM) without toxicity to Escherichia coli or mammalian cells. 
MM-PBSA and ab initio fragment molecular orbital (FMO) analyses revealed LEU17, 
VAL25, and MET155 as key stabilizing residues in the MtPknB active site. ProLIF 
interaction fingerprinting confirmed stable hydrophobic and van der Waals 
interactions formed by the quinoline-pyridine hybrid chemical. SwissADME and 
ProTox-3.0 predictions indicated favorable drug-like properties for the 
quinoline-pyridine hybrid chemical, despite potential toxicity risks. 
Structure-activity relationship analysis of the quinoline-pyridine hybrid 
chemical analogs demonstrated that subtle variations in hydrophobic interactions 
and substituent positioning significantly influence antibacterial potency. These 
findings position these chemicals as promising lead compounds for 
MtPknB-targeted anti-TB drug development.
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The isolation of non-tuberculous mycobacteria (NTM) is common in cattle positive 
for tuberculosis (TB) in official diagnostic tests, whereas data on specific NTM 
species in Spanish cattle remain limited. This study identifies the most 
frequently isolated NTM species from Single Intradermal Tuberculin Test 
(SITT)-positive cattle in Extremadura, western Spain. Among 1669 Mycobacterium 
Growth Indicator Tube (MGIT) positive cultures collected in 2018, 493 (29.54 %) 
were identified as NTM, and 194 were randomly selected for further analysis. 
Polymerase Chain Reaction (PCR)-restriction analysis of the hsp65 gene and 
partial sequencing of 16S ribosomal DNA (rDNA) confirmed a diverse range of 
species. The most prevalent complex was Mycobacterium avium (40.12 %), including 
M. senriense, M. intracellulare, and M. avium subsp. paratuberculosis. Other 
notable NTM species (23.35 %) included M. bourgelatii, M. kansasii, M. gordonae, 
and M. shinjukuense. Less frequent complexes included M. simiae (11.38 %), M. 
ulcerans (3.59 %), M. parafortuitum (2.99 %), and M. terrae (1.20 %), along with 
M. holsaticum (1.20 %), a species related to the M. tuberculosis complex. 
Phylogenetic analysis and geographic mapping revealed weak correlation between 
genetic and geographic distances (Mantel test: Rxy = 0.015, P = 0.253), 
suggesting limited spatial structuration of genetic diversity. Alpha diversity 
metrics indicated moderate diversity (Shannon's H = 2.641, Simpson's D = 0.106), 
with some zones exhibiting greater species evenness. Diversity analyses showed 
moderate dissimilarity among clusters. These findings enhance understanding of 
Mycobacterium diversity and distribution while emphasizing the diagnostic 
challenges posed by NTM in TB detection and the importance of molecular tools in 
species identification and epidemiological surveillance.
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INTRODUCTION: Tuberculosis (TB) remains a major global health concern, 
particularly in low-income countries where the impact is greater. The lack of 
proper surveillance tools in these countries is a big impediment to effective TB 
control. Whole-genome sequencing (WGS) has successfully been integrated into 
routine TB programs in high-income countries and transformed disease 
surveillance by providing rapid, high-resolution transmission insights, drug 
resistance profiling, and outbreak detection. However, its uptake in 
resource-limited settings where TB burden is most prevalent remains limited.
METHODS: This review examines how WGS is currently being utilised for TB 
surveillance and highlights the main obstacles to its adoption in 
limited-resource settings as well as the strategies that could improve its 
uptake. A literature search was conducted in PubMed, Google Scholar, and the 
World Health Organisation (WHO) databases with keywords "whole genome 
sequencing," "tuberculosis," "surveillance," "transmission," and "drug 
resistance." Studies published between 2015 and 2025 were prioritised, with a 
focus on applications in high-burden settings.
RESULTS: Key challenges identified include infrastructural issues whereby 78% of 
high-burden countries lack adequate sequencing facilities according to WHO 2023 
data; financial barriers, with recurring costs surpassing $150 per sample in 
low-resource settings as compared to $80 in high-income countries, and a 
shortage of trained personnel with only 2.3 bioinformaticians being available 
per African country. Other hurdles involve concerns over data sovereignty, weak 
regulatory frameworks, and ethical dilemmas surrounding privacy and equitable 
data usage, with only 31% of low-resource countries having genomic data 
policies. Nevertheless, promising innovations like portable sequencing devices 
which have a sensitivity of up to 92% and cloud-based platforms that reduce 
computational needs by 70% offer scalable opportunities for equitable 
integration. We also highlight partnership models that blend WHO technical 
guidance, Global Fund financing, and South-South collaborations that could 
enhance sustainability.
CONCLUSION: To realise the full potential of WGS in TB-endemic regions, a 
coordinated approach that combines technical advancements with policy changes, 
ethical data governance, and sustained investment is needed. Tackling these 
challenges is essential in achieving equitable, genomics-informed TB control 
that aligns with global TB elimination goals.
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Tuberculosis and systemic fungal diseases are opportunistic and challenging to 
diagnose. However, in immunocompromised people, especially people living with 
human immunodeficiency virus (PLHIV), the signs and symptoms of both diseases 
highly imitate each other. Primarily, chronic pulmonary aspergillosis (CPA) 
could have similar clinical characteristics to tuberculosis in lungs, and it is 
a major diagnostic challenge. Thus, the aim of the review is to analyze the 
prevalence, clinical manifestation, and challenges associated with the 
diagnostic consequences of TB and fungal infections. Although pulmonary 
tuberculosis (PTB) is routinely ruled out before a chronic pulmonary 
aspergillosis diagnosis and is widely accepted as an alternate diagnosis of CPA, 
the contrary is infrequent. Patients with chronic pulmonary aspergillosis 
usually exhibit a Th2 cytokine profile and may produce little or no IFN-γ. When 
fibrosis and cavitation appear on chest imaging in CPA, these patients may be 
misdiagnosed and neglected, which could have detrimental effects. 
Aspergillus-specific IgG serology is crucial for differentiating PTB and PTB 
relapse from CPA. Likewise, other fungal infections such as mucormycosis, 
cryptococcosis, histoplasmosis, and blastomycosis also reveal similar clinical 
manifestations to tuberculosis. Thereby, radiographic analysis is a typical 
diagnostic method; however, it cannot reliably detect illness symptoms. 
Consequently. GeneXpert can detect TB and resistance of RIF/INH in the short 
period, while CT imaging is better for chronic pulmonary aspergillosis and other 
fungal infections.
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Pediatric tuberculosis (TB) remains a diagnostic challenge in Brazil and 
worldwide. The Brazilian Ministry of Health recommends a clinical scoring system 
(S-MoH) for children and adolescents with suspected TB. Interpretation of 
radiographs within this scoring system may require specialist input. AI-based 
systems, such as CAD4TB (Delft Imaging Systems B.V.), approved by the WHO for 
adults, are not yet recommended for standalone use in children under 15 years of 
age. A retrospective study was conducted at a pediatric institute from January 
31, 2017, to January 29, 2025, including 179 patients aged 0-14 years with 
pulmonary TB or other diseases. CAD4TBv7.1 analyzed chest radiographs using two 
cutoff points established by Youden's index: 53.48 for analyses against the 
S-MoH score and 53.89 for analyses against microbiological confirmation. Results 
were compared with both microbiological confirmation and S-MoH score. Among the 
179 participants, 61 (34.1%) had TB, 25 of which were microbiologically 
confirmed. CAD4TBv7.1 showed an area under the ROC curve (AUROC) of 0.71, with a 
sensitivity of 52% and a specificity of 86.3% compared with microbiological 
diagnosis. Against S-MoH, AUROC was 0.59, with a sensitivity of 34.43% and a 
specificity of 86.44%. CAD4TBv7.1 demonstrated low sensitivity and high 
specificity, particularly regarding its overall discriminative capacity. Thus, 
CAD4TBv7.1 emerges as a promising complementary screening tool for pediatric TB. 
Although its standalone use is not yet recommended, it may complement S-MoH in 
settings lacking radiologists. Investments in AI must be accompanied by 
consistent pediatric validation and strategies that combine technological 
innovation with traditional and cost-effective clinical approach.
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Paracoccidioidomycosis (PCM) is a neglected tropical disease classified as 
acute/subacute and chronic. In people living with HIV/AIDS (PLWHA), coinfection 
can lead to severe clinical manifestations. We report the case of a 30-year-old 
immunosuppressed male presenting fever, weight loss, polymorphic skin lesions, 
diffuse lymphadenopathy, hepatosplenomegaly, and joint effusion. 
Histopathological analysis revealed fungal structures compatible with 
Paracoccidioides spp., and serology was positive at a titer of 1:16. Despite 
initial Amphotericin B and antiretroviral therapy, the patient developed a 
productive cough and persistent systemic symptoms. Initial sputum tests were 
negative for Mycobacterium tuberculosis, but subsequent bronchoalveolar lavage 
detected rifampin-resistant tuberculosis (TB). The remarkable overlap of 
clinical and radiological features of TB and PCM can significantly delay 
diagnosis, highlighting the need for high clinical suspicion and prompt 
investigation with bronchoalveolar lavage (BAL) testing. After one-month 
outpatient follow-up, the patient showed significant cutaneous improvement, 
undetectable HIV viral load, and a marked increase in CD4+ T-cell count. This 
report highlights the importance of recognizing the acute/subacute form of PCM 
as an AIDS-defining illness in endemic areas, enabling early treatment and 
improved outcomes.
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One of the most serious clinical manifestations of tuberculosis (TB) is the 
central nervous system (CNS) presentation, which results in neurological 
disorders and cognitive impairments that may lead to reduced social skills. Few 
studies have assessed TB neuropsychological symptoms after infection. This 
review article investigated the incidence and spectrum of cognitive impairment 
related to complications in patients with CNS-TB and compiled data on the 
pathophysiology, diagnosis, and treatment of the disease. An extensive 
literature review was performed, and a total of 286 published studies were 
selected for manual screening. For analysis purposes, 43 studies were included 
in this review. CNS-TB mainly affects young children and is fatal in over 50% of 
cases, with survivors showing high morbidity. The characteristics of this 
disease include meningitis and brain tissue granulomas. This leads to extensive 
neurological involvement, resulting in a complex mechanism that alters the 
structure and composition of cells in the brain including the cerebellum and 
spinal cord. It also impairs language development, reading, and learning complex 
tasks, and therefore affects the patient's social adjustment. The results of our 
review provide information connecting the basis of neuroscience and clinical 
medicine, especially childcare. Furthermore, early diagnosis is imperative to 
prevent serious cognitive consequences of TB in the developing CNS.
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With the emergence and rise of the COVID-19 pandemic in 2020, many health 
services were interrupted and reallocated due to system overload. Tuberculosis 
(TB) care was one of the affected services during this period, especially in 
regions with greater social vulnerabilities. Thus, this study aimed to describe 
the distribution of TB cases before and during the COVID-19 pandemic on an 
island in the Brazilian Amazon. This quantitative descriptive retrospective 
study evaluated the distribution of 797 new confirmed and notified cases of TB 
in residents of the sixteen municipalities in the region of Marajó Island (Pará, 
Brazil), from 2017 to 2022. The data were obtained from the Development and 
Administration Company of the Metropolitan Area of Belém and Google Earth, using 
the ArcGIS and TerraView software for georeferencing notification points in each 
municipality of the archipelago. The Kernel density estimator and scan 
statistics were used to analyze the point patterns. Almost all municipalities in 
the archipelago showed variations during the study years. The scan statistics 
showed a greater number of cases in the pre-pandemic years of 2017-2019. These 
data indicated that the factors related to the increase and decrease in the 
number of cases must be analyzed, as the decrease may be related to the 
underreporting of patients due to the lack of access to health resources in more 
isolated areas.
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Direct sputum whole genome sequencing (dsWGS) can revolutionize Mycobacterium 
tuberculosis (Mtb) diagnosis by enabling rapid detection clinically relevant 
resistance mutations and strain diversity without the biohazard of culture. We 
searched PubMed, Web of Science, and Google Scholar, identifying 8 studies 
meeting inclusion criteria for testing protocols for dsWGS. Utilising 
meta-regression, we identified factors positively associated with dsWGS success, 
including higher Mtb bacillary load, mechanical disruption, enzymatic/chemical 
lysis and sequencing volume. Decontamination with sodium hydroxide (NaOH) was 
negatively associated with dsWGS success (OR = 0.00032, 95 % CI: 
1.33 × 10ˆ-6-0.077; p = 0.004), likely due to its harsh effects on Mtb cells. 
Mechanical lysis (OR = 6120, 95 % CI: 7.23-5.18 × 10ˆ6; p = 0.011) and 
enzymatic/chemical lysis (OR = 131, 95 % CI: 1.68-1.03 × 10ˆ4; p = 0.028) were positively associated with sequencing success, as was heat inactivation 
(OR = 4.66, 95 % CI: 1.24-17.5; p = 0.023). Total sequencing volume was also 
strongly associated with dsWGS success (OR = 10.35, 95 % CI: 4.43-24.2; 
p = 6.53 × 10ˆ-8). In addition to these effects, we also observed high 
variability in pre-processing approaches, highlighting the need for standardized 
practices and identified pre-processing steps including decontamination and DNA 
extraction as priorities for further optimization. Considering the strong 
association between Mtb load and successful dsWGS, protocols for optimal sputum 
sample collection, handling, and storage could also further enhance the success 
rate of dsWGS.
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BACKGROUND: Psoriasis is a chronic autoimmune disorder. Severe psoriasis is 
treated with systemic immunosuppressive agents. Systemic immunosuppression 
increases the risk of tuberculosis (TB) disease. Sudden cessation of 
immunosuppression seems logical in a TB patient but can lead to psoriasis 
flares. And when a new rash occurs during TB therapy, drug reaction is usually 
suspected. This can result in untreated TB disease or intermittent therapy, thus 
increasing the risk for acquired drug resistance.
METHODS: We describe two patients who developed TB disease during 
immunosuppressive therapy for psoriasis. When the immunosuppressive therapy was 
stopped, due to TB disease, both patients experienced significant worsening of 
psoriasis. The skin changes were confused with drug reaction to TB medications. 
Significant treatment interruptions resulted. A single team of TB physicians and 
one dermatologist, worked in conjunction to formulate a psoriasis and TB 
treatment plan. The patients were treated with acitretin and cyclosporine 
systemically along with topical agents to achieve psoriasis control. Then both 
were sequentially challenged with one TB medication at a time to ensure no drug 
reaction occurred while monitored at Texas Center for Infectious Disease. 
Cyclosporine was then tapered off.
RESULTS: Both patients tolerated the alternative psoriasis regimen and TB 
therapy well. Both demonstrated clinical, bacteriologic, and radiographic 
improvement.
CONCLUSION: Treatment of TB disease in patients with severe psoriasis requires a 
collaborative effort between the TB treatment team and dermatology. A balanced 
approach, including treatment of both diseases, is necessary to avoid confusion 
of psoriasis flare versus drug induced skin reactions from TB medications.
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Female genital tuberculosis is a rare and often asymptomatic condition, which 
makes its diagnosis challenging. Early recognition of uncommon clinical 
presentation of tuberculosis is crucial for the better management of it. We 
report herein a case of genital tuberculosis that initially presented as 
pyometra and subsequently progressed to miliary tuberculosis. An 86-year-old 
woman with a history of immunosuppressive therapy for bullous pemphigoid 
presented with fever and septic shock and was diagnosed with pyelonephritis. 
Computed tomography (CT) incidentally revealed pyometra, from which Escherichia 
coli was isolated, and showed no abnormal findings in the lung fields. At the 
time, an acid-fast bacillus and histopathological examination had not been 
conducted. Although she improved with antibiotics, her fever recurred one month 
later. Repeat CT demonstrated diffuse, granular opacities in the bilateral lungs 
and an enlargement of the pyometra. Eventually, she was diagnosed with genital 
tuberculosis co-occurring with miliary tuberculosis. Both the pyometra and 
miliary tuberculosis improved with anti-tuberculosis treatment. Given the course 
of pyometra preceding miliary tuberculosis, we speculate that the progression of 
the tuberculous pyometra caused the disseminated disease. This case emphasizes 
that delays in the diagnosis of tuberculosis lead to severe disease. 
Mycobacterium tuberculosis should be considered a potential causative pathogen 
of pyometra.
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Tuberculosis (TB), particularly drug-resistant TB (DR-TB), remains a major 
public health concern in South Africa (SA), with children, adolescents, and 
pregnant and postpartum women (CAPPW) facing heightened risks because of 
biological and social vulnerabilities. This article highlights the importance of 
a multipronged prevention framework that combines infection control measures, 
psychosocial support, education, and nutritional supplementation, alongside 
pharmacological interventions such as Bacillus Calmette-Guérin (BCG) vaccination 
and tailored TB preventive therapy (TPT). Drawing on national guidelines and 
recent academic literature, the article provides an overview of current evidence 
and recommendations for TPT regimens (including 6H, 3HP, 3RH, 4R, 12H, and 6LFX) 
and their eligibility, safety considerations, drug interactions, and 
formulations suitable for CAPPW. By strengthening awareness and streamlining 
guideline-based prevention efforts, the article equips healthcare workers to 
make informed, patient-centred decisions to improve treatment outcomes and 
ultimately reduce TB transmission in high-burden settings.

DOI: 10.4102/safp.v68i1.6198
PMCID: PMC12869830
PMID: 41630683 [Indexed for MEDLINE]

75. S Afr Fam Pract (2004). 2026 Jan 23;68(1):e1-e7. doi: 10.4102/safp.v68i1.6228.

Lived experiences of tuberculosis patients accessing treatment during COVID-19 
in Zimbabwe.

Moyo I(1), Tshivhase L, Mpofu L.

Author information:
(1)Department of Health Studies, College of Human Sciences, University of South 
Africa, Pretoria. idahbandamoyo@gmail.com.

BACKGROUND:  Despite being a preventable and curable disease, tuberculosis (TB) 
remains one of the deadliest infectious diseases, responsible for over a million 
deaths worldwide. Global efforts to eradicate TB were disturbed by the emergence 
of the coronavirus disease 2019 (COVID-19). Zimbabwe was not exempt from the 
scourge of this pandemic. Like other healthcare services that were disrupted, TB 
care services were affected. The objectives of this study were to explore the 
lived experiences of TB patients as they accessed and continued TB treatment 
during the COVID-19 period in Zimbabwe.
METHODS:  An interpretative phenomenological analysis (IPA) was conducted. 
Fifteen TB patients accessing care at the four most populated primary healthcare 
facilities in Zimbabwe were purposively sampled and participated in the study. 
The sample size of 15 participants was determined by data saturation. 
Interpretative phenomenological analysis steps were followed in the data 
analysis process.
RESULTS:  Three themes emerged: psychological effects (anxiety, fear, unintended 
disclosure, stigma, discrimination); support systems (healthcare facility, 
family, community); and TB service delivery gaps (delayed diagnosis, poor 
follow-up and support, inadequate health education).
CONCLUSION:  The study established that the COVID-19 pandemic affected TB 
service delivery and support, and follow-up with TB clients was not done. 
Insights from this study are crucial for strengthening the country's 
preparedness and response to future epidemics.Contribution: To facilitate 
continuity of TB care services, it is critical for decision-makers to develop 
context-specific intervention strategies and preparedness plans for use during 
pandemics and other public health emergencies.
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BACKGROUND:  Drug-resistant tuberculosis (DR-TB) continues to be a major public 
health threat, especially in high-burden settings like South Africa. Rapid and 
accurate diagnosis of resistance to rifampicin (RIF) and isoniazid (INH) is 
essential to ensure that patients receive the right treatment as early as 
possible. Current diagnostic tools, though effective, have limitations. This 
study addresses the urgent need for faster, reliable alternatives to improve 
DR-TB detection.
AIM:  The aim of this study is to assess the performance of the FluoroType MTBDR 
assay in detecting resistance to RIF and INH in a real-world diagnostic setting.
SETTING:  The study was carried out at the National Health Laboratory Services 
(NHLS) Polokwane Laboratory, a routine laboratory in Limpopo province, South 
Africa.
METHODS:  We tested 152 Mycobacterium tuberculosis (MTB) isolates collected from 
the 2023 laboratory repository using the FluoroType MTBDR version 2 assay. These 
results were compared with those from two established methods: GenoType 
MTBDRplus and Xpert MTB/RIF Ultra. Whole genome sequencing (WGS) was used to 
resolve any discrepancies, serving as the reference standard. Diagnostic 
accuracy was evaluated using sensitivity, specificity and predictive values.
RESULTS:  Of the 152 isolates, 65% were drug-resistant. FluoroType MTBDR showed 
excellent performance - 100% specificity and 96% sensitivity for RIF resistance 
and 91% sensitivity and 99% specificity for INH resistance - competing with the 
GenoType MTBDRplus.
CONCLUSION:  FluoroType MTBDR offers a reliable, rapid alternative for detecting 
DR-TB, with the potential to improve timely diagnosis and 
treatment.Contribution: This study highlights the FluoroType MTBDR assay as a 
valuable diagnostic tool for routine use, contributing to improved TB control 
strategies, especially in resource-limited, high-burden settings, consistent 
with the journal's scope.
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BACKGROUND: C-reactive protein (CRP) is recommended to screen people living with 
HIV (PLWH) for tuberculosis (TB). LumiraDx is a portable platform that uses 
fingerprick blood. How CRP compares in fingerprick blood and serum is unknown.
METHODS: CRP was measured in 1034 consecutively recruited contacts of people 
with TB using fresh fingerprick blood (LumiraDx at point-of-care) and stored 
(-80 °C) serum [LumiraDx and cobas C-Reactive Protein (Latex) High Sensitive 
(CRPHS) in laboratories]. Agreement was assessed using Lin's concordance 
correlation coefficient (CCC), Passing-Bablok (PB) regression, and Bland-Altman 
(BA) plots. Sensitivity and specificity for TB were evaluated in 156 contacts 
with microbiological reference standard information, namely culture, Xpert 
MTB/RIF Ultra, or both.
RESULTS: Strong agreement [CCC = 0.85, PB slope -0.27 (95% confidence 
interval -0.82, 0.2), BA mean difference 1 (-1,3)] was observed between LumiraDx 
on fingerprick blood and serum. Similar agreement occurred for serum CRPHS vs. 
LumiraDx on serum [0.79; 1.1 (-1.1, 2.3); 11 (9, 14)] or fingerprick blood 
[0.75; 1.3 (-0.6, 2.5); 10 (8, 13)]. Areas under the receiver operating 
characteristic curves (AUROCs) were 0.747 (0.595, 0.899) for fingerprick 
LumiraDx, 0.761 (0.628, 0.893) for serum LumiraDx and 0.775 (0.636, 0.914) for 
serum CRPHS. At >5 mg/L, all tests showed identical sensitivity [77% (70, 83)]. 
Specificities were 60% (53, 68), 64% (57, 72) and 50% (43, 58), respectively. 
Serum storage duration did not affect performance.
CONCLUSIONS: LumiraDx CRP readouts on fingerprick blood and serum correlate 
closely. Stored serum can be used for LumiraDx CRP measurement. High sensitivity 
methods increase the proportion of people who screen false-positive.
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MmpL3 protein plays a vital role in cell wall synthesis in Mycobacterium. Novel 
benzoxazole carboxamide derivatives were designed to inhibit cell wall formation 
by targeting the MmpL3 and combat tuberculosis. Fourteen benzoxazole carboxamide 
derivatives (BXZ-I to BXZ-XIV) were synthesised, and their structures were 
confirmed using both experimental and computational methods. Techniques such as 
molecular docking, ADME, toxicity prediction, deep learning-based docking, and 
molecular dynamics simulation were used to analyse these compounds. Molecules 
with promising antimycobacterial activity were selected for MDS, MM-GBSA, and 
FEP analyses. BXZ-IX and BXZ-XIV exhibited potent activity against Mycobacterium 
smegmatis, with a minimum inhibitory concentration (MIC) of 15.62 μg/mL, 
compared with SQ109 (standard MmpL3 inhibitor), which had an MIC of 10.0 μg/mL. 
Overall, ten of the selected benzoxazole compounds significantly inhibited the 
growth of M. smegmatis, with MICs ranging from 15.62 to 62.5 μg/mL in laboratory 
tests, demonstrating greater effectiveness against the MmpL3 protein.
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INTRODUCTION: Every year, an estimated 10 million new cases of tuberculosis (TB) 
are diagnosed, and 1.6 million deaths occur worldwide due to this disease. The 
lack of new health technologies has affected the response to the global epidemic 
and control of this disease. The global TB vaccine pipeline has 17 candidates in 
clinical trials. Stakeholders are actively beginning readiness activities to 
prepare, introduce and deliver new TB vaccines that prove safe and effective in 
a timely and equitable way. This study develops a patent landscape for 
late-stage TB vaccine candidates. Our findings constitute a tool to anticipate 
global access challenges.
METHODS: Two vaccine candidates were selected (MTBVAC and M72/AS01E) based on 
their development stage and platform features. The international patent 
landscape for the vaccines and for a key adjuvant component (QS-21) was 
performed. Importantly, our methodology encompassed identification of developers 
in the different steps, patent search of the applications through the Patent 
Cooperation Treaty (PCT), content analysis of the claims and estimates of patent 
term. National and regional patent filings were searched, focusing the analysis 
on the 30 high TB burden countries.
RESULTS: Six PCT applications for MTBVAC, 22 for M72/AS01E and 21 for the 
formulation adjuvant QS-21 were analyzed, potentially extending the protection 
period and constituting a barrier to the development/production if filed and 
granted at the national level. National patent applications were identified in 
high TB-burden countries (e.g., Brazil and India), as well as in countries where 
the natural source of the adjuvant is mainly grown and extracted (Chile).
DISCUSSION: Our results show that there were patent filings in countries with 
existing manufacturing capacity, unveiling a corporate strategy to include those 
countries. The study anticipates the potential access challenges related to 
intellectual property barriers for expanding manufacturing capacity in 
middle-income countries to allow future TB vaccines to be available in a timely 
and equitably manner for those most in need.
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BACKGROUND: Emerging evidence suggests that human cytomegalovirus (HCMV) 
infection is associated with tuberculosis (TB) disease. This study aimed to 
assess the relationship between the dynamics of HCMV markers and TB disease in 
people with human immunodeficiency virus (PWH).
METHODS: In a case-control study nested within a Thai HIV cohort, stored samples 
from people with HIV who were diagnosed with TB disease after antiretroviral 
therapy (ART) (cases) and TB-negative controls matched 1:2 on ART duration. HCMV 
DNA, immunoglobulin M (IgM), and immunoglobulin G (IgG) were measured at 3 
timepoints: (i) 6-24 months before TB diagnosis (pre-TB visit), (ii) at TB 
diagnosis (TB visit), and (iii) 6-24 months after TB diagnosis (post-TB visit).
RESULTS: We enrolled 34 TB cases and 68 controls, the majority of whom were male 
(56% vs 60%). At the pre-TB visit, all participants were IgG seropositive, and 
there were no significant differences in the proportion with HCMV viremia or in 
HCMV IgM or IgG levels. At the TB diagnosis visit, the proportion of HCMV 
viremia was higher among TB cases compared with controls (34.5% vs 13.8%; P = 
.028). HCMV IgM geometric mean concentration (GMC) was higher in cases (0.17 vs 
0.12 AU/mL; geometric mean ratio, 1.38 [95% confidence interval, 1.01-1.87]; P = 
.039). At the post-TB visit, HCMV viremia remained more frequent in cases (31.8% 
vs 4.5%; P = .006).
CONCLUSIONS: HCMV viremia and serology measured 6-24 months before TB diagnosis 
in cases did not differ from those in matched controls. At TB diagnosis, people 
with HIV with TB had higher proportion of HCMV viremia and higher GMC of HCMV 
IgM, possibly reflecting HCMV reactivation due to TB disease.
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BACKGROUND: The proportion of multidrug-resistant tuberculosis (MDR-TB) cases is 
increasing in Bhutan. We conducted the first retrospective 
genomic-epidemiological study to provide insights into the population structure, 
resistance patterns, and recent transmission in Bhutan.
METHODS: Whole genome sequencing was performed on randomly selected 
drug-resistant (DR-TB) and drug-sensitive TB (DS-TB) isolates from Bhutan, 
collected between 2018 and 2022 at the Microbiological Diagnostic Unit Public 
Health Laboratory in Melbourne, Australia. Bioinformatic analysis was performed 
to identify drug-resistance mutations and genomic clustering of cases.
RESULTS: Approximately 40% of DR-TB and 2.5% of DS-TB were sequenced each year. 
Of the 203 sequences that passed the quality control, 126 (62.1%) were MDR-TB 
and 15 (7.4%) were isoniazid-resistant TB. There were 4 different circulating 
lineages, with the majority belonging to lineage 2 (86.2%). Using a 
SNP-threshold of ≤12 SNPs, 71% of sequences formed 12 genomic clusters; the 
largest comprised 88% of all MDR-TB sequences and spanned the entire study 
period and the country. These cases were highly clonal, with a mean pairwise SNP 
distance of 10 (range 0-25). Phylogenetic analysis with publicly available 
international sequence data showed that this MDR-TB cluster formed a distinct 
clade.
CONCLUSIONS: Contrary to current assumptions of repeat importations, the major 
burden of MDR-TB in Bhutan appears to be due to recent local transmission 
resulting in a large endemic cluster, advocating for targeted and enhanced 
contact tracing and screening for this MDR-TB clade. This study highlights the 
significant value of investing in TB genomics in resource-limited settings to 
gain actionable insights to inform policy decisions.
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OBJECTIVE: To systematically review and synthesize the available literature on 
the prevalence and incidence of tuberculosis in incarcerated populations in 
Latin America and the Caribbean, identifying regional patterns, data gaps, and 
key challenges and providing recommendations for strengthening TB control 
strategies within prison settings.
METHODS: A systematic review was conducted across databases and reports using 
the following search terms: "tuberculosis", "prisons", "prisoners", "Latin 
America", "Caribbean", "inmates", and "social readaptation center". The review 
focused on prevalence rates, country-specific studies, total prison population 
studied by country, diagnostic methods used, and the frequency of TB reporting.
RESULTS: A total of 45 studies met the inclusion criteria, with most conducted 
in Brazil (60%), Colombia (13%), and Paraguay (9%). TB prevalence and incidence 
in prisons were found to be up to ten times higher than in the general 
population, with substantial variation in study design, diagnostic tools, and 
reporting standards. Structural risk factors such as overcrowding, HIV 
coinfection, and limited access to molecular diagnostics were frequently 
reported. Notably, no studies were found from Caribbean countries, and only one 
study was identified in Mexico, revealing significant regional data gaps.
CONCLUSION: TB in Latin American prisons represents a serious but underreported 
public health crisis. The combination of elevated incidence, limited 
diagnostics, and fragmented surveillance highlights the urgent need for 
standardized, prison-specific TB control strategies and expanded research in 
underrepresented regions.
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Tumor necrosis factor-alpha (TNF-α) inhibitors, such as adalimumab, are integral 
in the managing refractory ankylosing spondylitis (AS). However, their 
immunosuppressive effects elevate the risk of reactivation of latent 
tuberculosis (TB), especially extrapulmonary TB (EPTB), which can present with 
non-specific symptoms and mimic malignancy. We report the case of a 40-year-old 
man with ankylosing spondylitis who had been on long-term adalimumab therapy. He 
presented with a low-grade fever and weight loss. An 18F-FDG PET/CT scan 
revealed intense FDG uptake in the peritoneum, omentum, and mesentery. There was 
no ascites or visceral involvement; however, a few FDG-avid retroperitoneal, 
mediastinal, and right cervical lymph nodes were noted, along with a right 
pleural effusion and no lesions in the lung parenchyma. Despite a negative 
microbiological workup, empirical anti-tubercular therapy (ATT) was initiated 
due to strong clinical and imaging suspicion of tuberculosis. The patient showed 
significant clinical improvement, and a follow-up PET/CT scan six months later 
indicated complete metabolic resolution of the lesions. This case underscores 
the diagnostic challenge of peritoneal TB in immunosuppressed individuals. It 
highlights the supportive role of FDG PET/CT in guiding empirical therapy and 
monitoring treatment response without microbiological confirmation.
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Tuberculous pyomyositis is a rare and often under-recognized extrapulmonary 
manifestation of tuberculosis, presenting with non-specific symptoms such as 
fever and abscess, that may delay diagnosis. We report a unique case of 
disseminated tuberculous pyomyositis in a 56-year-old male with underlying 
chronic inflammatory arthritis. The diagnosis was confirmed using CBNAAT, line 
probe assay (LPA), and histopathology. Currently MRI is the standard imaging 
modality in use for imaging pyomyositis. 18F-FDG PET/CT can play a crucial role 
in detecting widespread metabolically active lesions involving multiple skeletal 
muscle groups and lymph nodes, which are not fully appreciated on conventional 
imaging and prove to be a sensitive imaging modality in such cases. This imaging 
modality provided a comprehensive assessment of disease burden, helping to map 
the full extent of involvement and guide clinical management. Early 
identification and treatment are essential, especially in atypical or 
disseminated cases, to prevent further complications and improve patient 
outcomes. Here we present a rare case presentation of such extensive muscular 
involvement in tuberculosis, highlighting the diagnostic utility of PET/CT in 
extrapulmonary TB.
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Disseminated Mycobacterium avium complex (MAC) infection can mimic tuberculosis 
(TB) in immunocompetent individuals, leading to diagnostic and therapeutic 
challenges. Clinicians should consider nontuberculous mycobacteria (NTM) in 
patients unresponsive to anti-tubercular therapy (ATT), especially in endemic 
regions.
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BACKGROUND: Tuberculosis is an infectious disease that continues to present a 
major public health challenge. There is a recognized correlation between the 
condition and depression. This study aims to find out the prevalence and pattern 
of depression among drug-susceptible TB patients to improve treatment outcomes.
METHODOLOGY: The study was a cross-sectional hospital-based survey across the 
directly observed therapy (DOT) centers in Ogbomosho. Sample size of 333 
respondents was calculated using Leslie Fischer's formula (n = z²pq/d²). A 
multistage sampling technique was used to select respondents. Data was collected 
using a pre-tested semistructured questionnaire and analyzed using Statistical 
Package for Social Sciences (SPSS), version 20 (IBM Corp., Armonk, NY). The 
questionnaire covered sociodemographic characteristics, lifestyle, and 
comorbidities and included the Patient Health Questionnaire-9 (PHQ-9) to assess 
depression. Respondents who scored 0-4 were categorized as having no depression, 
those who scored 5-9 were categorized as having mild depression, those who 
scored 10-14 were categorized as having moderate depression, while those who 
scored 15-19 were categorized as having moderately severe depression. 
Descriptive analysis was done on all variables. Bivariate and multivariate 
analyses were done using chi-square and binary logistic regression, 
respectively. The level of significance is set with a p-value less than 0.05.
RESULTS: The overall prevalence of depression was 146 (43.8%). Among those who 
were depressed, 96 (65.6%) had mild depression, 36 (24.7%) had moderate 
depression, while 14 (9.7%) had moderately severe depression. Sex, marital 
status, level of education, and average monthly income were significantly 
associated with depression status at the bivariate level. Multivariate analysis 
revealed that level of education (AOR = 0.175, P = 0.001) and living with HIV 
(AOR = 35.303, P = 0.017) were significantly associated with depression status.
CONCLUSION: This study found a high prevalence of depression among TB patients. 
Factors such as level of education and comorbidities like TB/HIV and diabetes 
mellitus were statistically associated with depression.
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Setting Standard anti-tubercular therapy (ATT) typically involves a regimen of 2 
months of HRZE intensive phase, followed by 4 months of HRE continuation phase 
- 2HRZE/4HRE (H-isoniazid, R-rifampicin, Z-pyrazinamide, E-ethambutol). However, 
adverse effects and comorbidities often necessitate alternative non-standardized 
regimens. Objective The aim of the study was to identify and evaluate the use, 
rationale, and outcome of non-standardized ATT regimens in patients with 
drug-sensitive tuberculosis. Method Our prospective observational study included 
148 patients at a tertiary care hospital who were prescribed non-standard ATT 
due to various adverse effects and associated medical comorbidities on or after 
presentation. Patients were followed up through the intensive phase (two months) 
of the Directly Observed Treatment, Short-course (DOTS) regimen only, and their 
progress was assessed before the onset of the continuation phase. Results The 
most common reasons for non-standardized ATT were drug-induced liver injury 
(DILI) - 53.4%(79), and gastrointestinal (GI) intolerance - 21.6% (32). HRE was 
the most frequently used alternative regimen prescribed to 35.1% (52) of 
patients. At the end of the intensive phase, 76% (108) of patients reported 
clinical improvement, and 60.1%(89) showed radiological resolution. Three 
patients passed away during the course of the study, while four were lost to 
follow-up. No adverse effects were observed with modified regimens. Conclusion 
Non-standardized ATT regimens are often necessary due to adverse drug reactions, 
particularly hepatotoxicity. Most patients experienced symptomatic and 
radiological improvement on a non-standardized ATT regimen.
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Emphysematous pyelonephritis (EPN) is a severe, necrotising infection of the 
renal parenchyma and surrounding tissues, most often accompanied by diabetes 
mellitus and Gram-negative bacilli. Tuberculosis superinfection is very rare, 
with only a few cases reported in the literature. We present the case of a 
61-year-old woman with multiple comorbidities, in whom emphysematous 
pyelonephritis (EPN) was primarily due to typical bacterial pathogens and 
subsequently complicated by a superinfection with Mycobacterium tuberculosis, 
highlighting the importance of recognizing this unusual secondary infection to 
avoid unnecessary nephrectomy.
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Disseminated tuberculosis (TB) is an important opportunistic infection in 
patients with Crohn's disease receiving immunosuppressive therapy, where its 
manifestations may mimic inflammatory or infectious Crohn's complications. Case: 
We describe a 40-year-old man with Crohn's disease on azathioprine who presented 
with a recurrent perianal abscess unresponsive to antibiotics. CT revealed 
multiple hepatic and splenic micronodules with mild rim enhancement, in addition 
to randomly distributed pulmonary micronodules and small nodules, raising 
suspicion for disseminated TB. CT-guided aspiration of the perianal collection 
confirmed Mycobacterium tuberculosis on GeneXpert MTB/RIF. This case emphasizes 
that disseminated TB should be considered in immunosuppressed Crohn's patients 
presenting with atypical or refractory perianal collections, and highlights key 
radiologic features that help differentiate TB from Crohn's-related 
complications.
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Rasmussen's aneurysm is a rare but potentially fatal complication of pulmonary 
tuberculosis (TB), characterized by the development of a pseudoaneurysm in the 
pulmonary arterial system due to chronic inflammation and weakening of the 
vessel wall. This condition arises from tuberculous destruction of lung 
parenchyma, leading to erosion of adjacent pulmonary arteries and subsequent 
aneurysm formation. Clinically, it presents with life-threatening hemoptysis, 
often requiring prompt diagnosis and intervention. Imaging modalities such as 
contrast-enhanced computed tomography (CT) and digital subtraction angiography 
(DSA) play a crucial role in identifying the aneurysm and guiding treatment. 
Management options include transcatheter arterial embolization, which is the 
preferred intervention, or surgical resection in select cases. Early recognition 
and timely treatment of Rasmussen's aneurysm are essential to prevent 
catastrophic hemorrhage and improve patient outcomes.
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Animal tuberculosis (TB) is a zoonosis maintained by various domestic and wild 
mammals in complex episystems. Higher competent host species richness at the 
community level promotes infection maintenance. Consequently, it has been 
proposed to go beyond the classic one- or two-host systems, where only certain 
species were considered maintenance hosts, to address "maintenance communities" 
of multiple hosts with different levels of contribution to infection 
maintenance. A further factor in TB epidemiology is the environment. In the 
Iberian Peninsula, water availability has a strong influence on TB in wildlife 
and livestock. However, the relative importance of any single host species, the 
richness and network of interactions in each community, or the environment in 
driving infection maintenance is unknown. We addressed this complexity using 
structural equation modelling (SEM), a framework to analyze complex 
relationships between multiple variables. We analyzed 18 multi-host communities 
and assessed the effects of climate (humidity), mammal diversity, and host 
(cattle, wild boar, and red deer) abundance and connectedness on TB prevalence 
in wild boar and cattle. Red deer abundance and connectedness and wild boar 
connectedness were positively correlated with TB prevalence in wild boar. 
Humidity was negatively correlated with TB prevalence in wild boar and cattle. 
Red deer connectedness and the diversity of the mammal community were positively 
correlated with TB prevalence in cattle, while wild boar abundance was 
negatively correlated. Through SEM, we integrated host abundance with community 
network parameters, mammal diversity, and climate to reveal the drivers of TB 
maintenance in multi-host systems. Climate effects were stronger on cattle TB 
than on wild boar TB and these effects were superimposed to other risk factors 
such as red deer abundance and host community structure. Our findings suggest 
that TB eradication in cattle could be particularly challenging in regions with 
high competent host species richness and arid climate, with implications for 
livestock health, economic sustainability of cattle farms, and reduction of 
zoonotic risk in rural areas.
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BACKGROUND: Elderly osteoporotic patients with kyphosis secondary to spinal 
tuberculosis (TB) are at high risk for implant failure. For these patients, 
polymethylmethacrylate (PMMA)-augmented pedicle screw fixation provides 
immediate stability but increases the risk of infection. Here, we evaluated the 
outcome for a 78-year-old osteoporotic female with TB-related kyphosis 
successfully managed with PMMA-augmented pedicle screw fusion.
CASE DESCRIPTION: A 78-year-old female presented with mid-back pain, progressive 
kyphotic deformity, and increasing paraparesis. The magnetic resonance imaging 
revealed infectious T12-L1 spondylitis with accompanying vertebral body 
destruction/kyphosis. She underwent a single-stage posterior PMMA-augmented 
screw fixation from T9-L4 supplemented with anterior reconstruction and 
cage/bone grafting. The histology/cultures were consistent with spinal TB for 
which she received anti-tuberculosis therapy, followed by once weekly 
teriparatide (60 µg for 6 weeks). Neurological recovery was complete within 3 
months, and by 2 years, the imaging confirmed a stable fusion.
CONCLUSION: A 78-year-old osteoporotic female with T12/L1 TB-related spondylitis 
successfully underwent selective PMMA-augmented pedicle screw fixation from 
T9-L4 supplemented with anti-tubercular therapy.
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Pulmonary artery intimal sarcoma (PAIS) is a rare, aggressive mesenchymal tumor 
arising in the large vessels of pulmonary circulation with nonspecific clinical 
features that can resemble common pulmonary conditions such as tuberculosis 
(TB), particularly in TB-endemic regions. We report a 51-year-old woman with 
prior TB exposure who presented with a two-month history of productive cough, 
dyspnea, low-grade fever, and weight loss. Chest radiography showed multifocal 
patchy opacities and right pleural effusion, leading to empirical treatment for 
smear-negative TB. Her condition deteriorated, and contrast-enhanced CT revealed 
a lobulated mass occupying the pulmonary arteries with pulmonary and pleural 
metastases. Endobronchial ultrasound-guided transbronchial needle aspiration 
(EBUS-TBNA) with histopathological analysis confirmed PAIS. Despite palliative 
management, including bronchial artery embolization for hemoptysis, the disease 
progressed rapidly, and the patient died three months after diagnosis. This case 
highlights the diagnostic challenges of PAIS and the importance of maintaining a 
broad differential diagnosis. Early recognition is essential due to the tumor's 
aggressive progression and poor prognosis.
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INTRODUCTION AND IMPORTANCE: Tuberculosis (TB), caused by Mycobacterium 
tuberculosis, mainly affects the lungs and lymph nodes but rarely involves the 
thyroid. Thyroid TB is usually secondary to infection elsewhere, while primary 
thyroid TB, where the thyroid is the initial site, is extremely rare and more 
common in patients with preexisting thyroid disease. Its nonspecific 
presentation often delays diagnosis and treatment. This case highlights the need 
for a high index of suspicion for early detection and management.
CASE PRESENTATION: A 40-year-old female farmer presented with a 20-year history 
of anterior neck swelling, which increased in size over two months. She 
developed pain, bilateral cervical lymphadenopathy, and low-grade fever. 
Examination revealed a sinus tract with purulent discharge from the right 
thyroid lobe and multiple cervical lymph nodes. Ultrasound suggested thyroid TB; 
CT scan suggested thyroid cancer with nodal metastasis. Fine needle aspiration 
cytology confirmed TB. Right thyroid lobectomy with left subtotal thyroidectomy 
was performed, and histopathology confirmed thyroid tuberculosis. She was 
treated with first-line anti-TB medications and followed for six months, showing 
full improvement.
CONCLUSION: Primary thyroid TB is exceptionally rare and can mimic malignancy. 
FNAC and biopsy can confirm TB by demonstrating granulomatous inflammation with 
caseation and identifying Mycobacterium tuberculosis. Clinicians should consider 
TB in thyroid lesions, particularly in endemic areas, to ensure timely diagnosis 
and appropriate treatment.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, is the leading 
infectious cause of death globally. Although effective treatments are available, 
treatment length, drug toxicity, and the emergence of drug-resistant strains 
have challenged TB control efforts. Current clinical trials are focused on 
developing shorter, safer, and more effective regimens that incorporate both new 
and repurposed agents for the treatment of TB. This narrative review provides an 
overview of current and emerging treatment options for drug-susceptible, 
drug-resistant, and latent TB based on recent clinical trials and WHO 
guidelines.
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BACKGROUND: Tuberculosis with co-morbid diabetes mellitus presents a substantial 
public health challenge, necessitating immediate and coordinated interventions. 
Such interventions should be sustainable and have a high acceptance rate in 
real-world settings. Applying the principles of implementation science is 
essential to enhance the existing system. This research study aims to assess the 
influence of innovation characteristics on the implementation of an Optimised 
TB-diabetes integrated care package.
OBJECTIVES: The main objectives of this study are to explore the perceptions and 
experiences of intervention developers; to understand the experiences of health 
professionals and patients regarding the Opt TBD integrated care package; assess 
the content validity of the innovation characteristics instrument; and evaluate 
the influence of intervention characteristics on the implementation process of 
the Opt TBD integrated care package.
METHODS: The study will be conducted at thirteen selected TB healthcare 
facilities across Khyber Pakhtunkhwa and Punjab over a period of 18 months, in 
three phases. Evaluation will involve qualitative exploration of intervention 
development, followed by feasibility testing, and finally the definitive 
implementation of the intervention. The participants will include key 
stakeholders: intervention developers, TB health professionals, and patients.
CONCLUSION: This study will generate critical insights for the Opt TBD 
integrated care package, focusing on enhancing contextual relevance and 
improving adoption rates in practical, real-world settings. Specifically, this 
research study seeks to identify key implementation challenges, evaluate the 
fidelity of the intervention, and validate the causal relationships between the 
characteristics of the innovation and its implementation success.
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The registration of fluorescence intensity converted from resazurin in the 
course of the respective microtiter assay, as a response to the activity of 
antibacterial drugs, provides a basis for the quantitative characterisation of 
their activity. At the same time, this assay operates with relatively small 
samples, and the studied biochemical process exhibits variability. In this work, 
we address the question of reporting the minimal inhibitory concentration 
arguing in favour of its range rather than a single value. To achieve this goal, 
we propose a method for the combinatorial enhancement of single microplate-based 
data, followed by non-parametric statistical processing. The approach is 
illustrated by the case study of ten first- and second-line anti-tuberculosis 
drugs acting on the standard laboratory strain H37Rv of Mycobacterium 
tuberculosis.
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INTRODUCTION: Tuberculosis (TB) can affect the eye through direct infection or 
immune mechanisms. While ocular TB most often presents as uveitis or scleritis, 
episcleritis is an uncommon manifestation and can be mistaken for an idiopathic 
or autoimmune disease.
CASE PRESENTATIONS: A 17-year-old female patient presented at our hospital with 
recurrent episcleritis. The first two flare-ups were mild and responded well to 
conservative treatment; therefore, no further investigation was pursued at the 
time. However, during the third episode, routine baseline workup revealed a 
mildly elevated erythrocyte sedimentation rate with a normal chest radiograph 
(CXR). Given recurrence and a presumed immune-mediated process, she received 
topical steroids and low-dose methotrexate. Weeks later, she began experiencing 
fever and a persistent cough. On repeat CXR showed new left upper-lobe changes 
prompting computed tomography that revealed cavitary lesions. Bronchoalveolar 
lavage confirmed Mycobacterium tuberculosis. She was promptly switched to 
standard anti-tubercular therapy showing systemic improvement, and without 
exhibiting additional episcleritis episodes.
CONCLUSION: In TB-endemic settings, recurrent episcleritis warrants evaluation 
for TB before initiating or escalating immunosuppression. New systemic symptoms 
should prompt repeat chest imaging and microbiologic testing.
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Tuberculosis (TB) is an infectious disease that affects humans and animals. The 
pathogens that cause TB belong to the Mycobacterium tuberculosis complex (MTBC), 
with M. tuberculosis and Mycobacterium bovis as the main representatives of 
human- and animal-adapted strains, respectively. One key genetic regulator of 
the MTBC members is the PhoPR system, which controls many processes, including 
the stress response, lipid metabolism and pathogenesis, among others. Previous 
studies identified a key G71I substitution in the M. bovis PhoR orthologue 
relative to M. tuberculosis PhoR and suggested that PhoPR might be 
non-functional in animal-adapted strains, but recent work has highlighted the 
functionality of PhoPR in M. bovis despite the G71I substitution. Here, we 
compare the transcriptional effects of the PhoPR system of M. tuberculosis H37Rv 
and M. bovis AF2122/97 on an M. bovis AF2122/97 ΔphoPR knockout background. Our 
results show common patterns of gene expression between the two orthologues, but 
also clear differences in the expression of rubredoxin genes and lipid 
biosynthetic loci. This work adds to the evidence that the PhoPR system is 
indeed functional in M. bovis and suggests that PhoPR controls differential 
transcriptional programmes that are important in the adaptation to human or 
animal hosts.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a global health 
burden due to the pathogen's ability to develop resistance to current treatment 
options. Consequently, drug discovery studies are essential for identifying new 
antimycobacterial agents with novel mechanisms of action. This study 
investigated the antimycobacterial activity of crude extracts derived from mixed 
culturable bacteria isolated from intertidal marine sediments. The bacterial 
diversity of the bioactive mixed cultures was characterized using 16S rRNA 
gene-based metagenomic analysis. Their pathogen-targeted effects were evaluated 
against Mycobacterium smegmatis mc2155 and M. tuberculosis H37Rv, and 
THP-1-derived macrophages infected with M. smegmatis mc2155. Of the 48 mixed 
bacterial crude extracts derived from 17 intertidal marine sediments, five-PPB1, 
GCR1, BB1, PPB2, and CR1-demonstrated strong antimycobacterial activity against 
M. smegmatis mc2155 and M. tuberculosis H37Rv with minimum inhibitory 
concentrations ranging from 31.25 to 62.50 μg/mL and 7.8125 to 15.625 μg/mL, 
respectively. At 62.50 μg/mL, CR1 significantly reduced the intracellular M. 
smegmatis mc2155 burden in THP-1-derived macrophages, resulting in 28.08 ± 4.25% 
mean decrease in bacterial survival (p < 0.0001) and 94.4% ± 1.14 mean growth 
inhibition. From the CR1 mixed cultures, nine axenic bacterial isolates were 
cultivated, and their resulting crude extracts were evaluated for bioactivity. 
The identified isolates included Marinobacter maritimus, Psychrobacter celer, 
Pseudomonas benzenivor, Bacillus altitudinis, Bacillus aerius, Bacillus 
stratosphericus, and Paenibacillus glucanolyticus. Metabolite profiling of 
axenic crude extracts identified several compounds, including tenacibactin B, 
maremycin D1, and tubercidine. These findings suggest that South African 
intertidal marine sediments host diverse microbial communities capable of 
producing novel antimycobacterial agents.
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BACKGROUND: Our understanding of Mycobacterium tuberculosis (Mtb) natural 
history and infection dynamics is evolving, including recognition that many 
individuals previously infected with Mtb may clear their infections or 
experience substantially reduced progression risks with time since infection. 
Such dynamics suggest that recent transmission is more important in driving TB 
incidence in high-burden settings than previously estimated; thus, the impact of 
interventions to reduce transmission (e.g., community-based active case-finding) 
may also be greater than previously thought.
METHODS: We constructed two models of Mtb transmission that differed only in 
that one model included a clearance mechanism while the other did not. We then 
calibrated these models independently to the same set of epidemiological data 
representative of a high-TB-burden setting (India) and compared metrics of 
infection dynamics absent intervention. Finally, we used the calibrated models 
to project the impact of illustrative biennial active case-finding campaigns 
(achieving 75% population coverage with 65% screening sensitivity).
RESULTS: The estimated annual risk of Mtb infection and prevalence of recent 
infection were both substantially higher in the model that allowed for Mtb 
clearance, despite being fit to the same data. The model with clearance 
projected a greater impact of case-finding on the incidence of TB disease: 45% 
[95% uncertainty interval 28-57%] reduction compared to no intervention after 10 
years, versus 11% [6-18%] in the model without a clearance mechanism.
CONCLUSIONS: Models that allow for Mtb clearance are supported by biological and 
epidemiological evidence and project greater impact from active case-finding 
than models that do not include these dynamics.
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INTRODUCTION: Human T-cell lymphotropic virus type 1 (HTLV-1) is a retrovirus 
that predominantly targets CD4+ T lymphocytes and is transmitted via 
breastfeeding, sexual contact, and blood transfusions. Endemic regions of HTLV-1 
infection often overlap with those of tuberculosis (TB). The mechanisms linking 
HTLV-1 to increased TB susceptibility remain unclear; it is hypothesized that 
the virus impairs T-cell function, which is crucial for immune defense against 
Mycobacterium tuberculosis, thereby influencing the clinical progression of TB.
MATERIALS AND METHODS: We conducted a literature review using the Medline, OVID, 
and Scielo databases, encompassing publications from January 2000 to July 2024. 
Eight studies involving 6,901 participants from Latin America were included. 
They examined the relationship between HTLV-1 and TB, focusing on demographic, 
clinical, and mortality data.
RESULTS: Co-infection rates varied across the studies, with HTLV-1-positive 
individuals showing a higher risk of developing TB compared to uninfected 
groups. TB symptoms were generally similar between HTLV-1-positive and 
seronegative patients. While one Peruvian study reported higher mortality rates 
in HTLV-1 co-infected patients, other analyses found no significant differences. 
Altered immune responses, such as changes in TNF-α and IL-17 levels, may 
contribute to the increased susceptibility to TB in individuals infected with 
HTLV-1.
CONCLUSION: HTLV-1 should be considered during the diagnostic evaluation of TB 
cases in endemic regions. Given the underrecognition of HTLV-1, public health 
initiatives should emphasize the identification and management of co-infections. 
Further studies are necessary to clarify the immune mechanisms involved and 
generalize findings to other Latin American populations.
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This study reports a structure-guided design, synthesis, and biological 
evaluation of a novel class of hybrid molecules combining indole and pyrazole 
scaffolds-both known for their broad pharmacological profiles. A series of 
5-indolyl-pyrazole derivatives (n = z1-z44) were synthesized and characterized 
through 1H/13C NMR and HR-MS analysis. The synthesized compounds were screened 
against H37Rv and two multidrug-resistant clinically isolated strains M.tb* and 
M.tb**. Several derivatives (notably z1 and z8) showed potent inhibition at 
concentrations as low as 25 μg/mL may be even more potent at lower 
concentrations and a comparative analysis could be possible. Complementary 
molecular docking studies were conducted using the InhA enzyme (PDB ID: 4TZK), a 
validated target in mycolic acid biosynthesis. Lead compounds demonstrated 
favorable binding energies (e.g., -6.35 kcal/mol for z1), engaging key 
active-site residues (PHE97, MET103, PHE149, TYR158) through hydrophobic, 
π-stacking, and van der Waals interactions, alongside critical contact with the 
NAD+ cofactor. Interaction fingerprint analysis correlated ligand-residue 
contacts with biological activity, underscoring the importance of aromatic 
planarity and substituent modulation for effective InhA inhibition. This 
integrated synthetic-biological-computational workflow lays a promising 
foundation for the development of next-generation anti-TB agents with improved 
efficacy against resistant strains.
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Mycobacterium tuberculosis (Mtb) Glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH) is indispensable for glycolysis, it also performs several critical 
non-metabolic functions. In the present study, we demonstrate that CRISPRi 
silencing of GAPDH inhibited enzyme activity and iron acquisition via human 
transferrin (Tf)/ lactoferrin (Lf). GAPDH silencing also enhanced reactive 
oxygen species (ROS) and ROS induced damage suggesting its role as a redox 
sensor. We then examined the impact of GAPDH inhibition in Mtb using small 
molecule inhibitors. Vitamin C (VC) was selected considering its potent 
bactericidal effects against Mtb and its inhibition of human GAPDH resulting in 
its efficacy against cancer cells. The GAPDH inhibitors Ethyl bromopyruvate 
(EBP) and Koningic acid (KA) are anti-cancer agents that target the glycolytic 
activity of GAPDH. In contrast, TCH346 was identified as a neuroprotective 
agent, wherein it targets the non-metabolic function of GAPDH induced apoptotic 
signalling. The effects of inhibitors, alone or in combination with VC mirrored 
the cellular effects of GAPDH silencing, resulting in significant anti-bacterial 
activity. VC induced iron mobilization which coupled with GAPDH inhibitors 
induced a veritable "double whammy" resulting in massive increase in ROS and 
downstream effects. The efficacy of these treatments was assessed in a murine 
model, confirming that VC augmented the potent anti-tubercular activity induced 
by EBP and TCH346. Overall, this study identifies the crucial function of Mtb 
GAPDH as a redox sensor and highlights the potential of targeting its 
pleiotropic cellular functions towards drug discovery. In addition, the efficacy 
of TCH346 provides an opportunity of drug-repurposing as a strategy for therapy.
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BACKGROUND: Indonesia is the second-highest contributor to global tuberculosis 
(TB) cases, accounting for 10% of the total. While previous studies have 
explored TB patterns in specific regions, a comprehensive nationwide analysis at 
a fine spatial scale is lacking. This study investigated spatiotemporal patterns 
of TB incidence and mortality, identified geographical hotspots, and examined 
their association with risk factors to inform public health policy.
METHODS: This retrospective study analyzed notified TB cases and deaths during 
treatment from Indonesia's National Tuberculosis Surveillance System across 514 
districts between 2017 and 2022. Spatiotemporal Bayesian hierarchical modeling 
was employed to identify high-risk areas and assess associations with potential 
risk factors. The best-fitting model was determined by evaluating various 
spatial and temporal random effect structures and likelihood assumptions.
RESULTS: TB incidence fluctuated with a trough during the COVID-19 pandemic and 
an overall increase, while mortality increased over time. Incidence hotspots 
clustered in urbanized areas, while mortality hotspots were scattered across the 
country. The best-fitting model to estimate risk factors for both outcomes was 
Poisson likelihood. This indicated that TB incidence was spatiotemporally 
positively linked to better healthcare access (RR: 1.016; 95% CI: 1.007-1.025) 
and higher municipal human development index (MHDI, RR: 1.062; 95% CI: 
1.049-1.075). Mortality was associated with low treatment coverage (RR: 0.610; 
95% CI: 0.552-0.674) and success rates (RR: 0.595; 95% CI: 0.491-0.721).
CONCLUSIONS: Fluctuating TB incidence, hotspots concentrated in urbanized areas 
with better healthcare access and higher MHDI as well as increasing mortality 
linked to poor treatment outcomes underscore the need for targeted public health 
interventions to expand access to care, improve treatment adherence, and address 
the socioeconomic disparities driving TB mortality.
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BACKGROUND: People living with HIV and hospitalised with sepsis in Africa are at 
risk of death due to tuberculosis but diagnostics for tuberculosis might be 
delayed or inaccessible for people presenting for critical care. We aimed to 
compare the effects of immediate empirical and high-dose antituberculosis 
therapy on 28-day mortality in adult people living with HIV with sepsis in east 
Africa.
METHODS: ATLAS was a phase 3, open-label, randomised, controlled, 2 × 2 
factorial, superiority trial conducted at four hospitals in Tanzania and Uganda. 
Participants were aged 18 years or older, living with HIV, and had been admitted 
to hospital with sepsis with two or more modified quick Sequential Organ Failure 
Assessment score criteria. Exclusion criteria were active tuberculosis or 
receipt of antituberculosis therapy within 6 months of hospitalisation, 
pregnancy or lactation, allergies to antituberculosis therapy, another 
investigational drug within the past month, chronic liver disease, heavy alcohol 
use, positive serum cryptococcal antigen, or anticipated significant drug-drug 
interaction with rifampicin. A computer-generated permuted-block algorithm with 
allocation concealment and random block sizes of four and eight randomly 
assigned participants (1:1) to receive either immediate or diagnosis-dependent 
antituberculosis therapy, and (1:1) to receive either high-dose or conventional 
WHO-recommended weight-based dose antituberculosis therapy. Allocation was 
stratified by country and the presence of altered mental status at the time of 
randomisation. Participants randomly assigned to conventional-dose 
antituberculosis therapy received fixed-dose combination tablets of rifampicin 
approximately 10 mg/kg, isoniazid approximately 5 mg/kg, pyrazinamide, and 
ethambutol, plus pyridoxine 50 mg orally. Participants randomly assigned to 
receive high-dose antituberculosis therapy received rifampicin approximately 30 
mg/kg and isoniazid approximately 7·5 mg/kg as a combination of single 
formulation tablets and fixed-dose combination tablets that included 
WHO-recommended weight-based doses of pyrazinamide and ethambutol, plus 
pyridoxine. Participants continued immediate antituberculosis therapy for 28 
days. All medications were administered daily. Participants in the 
diagnosis-dependent antituberculosis therapy groups received treatment based on 
a clinical or microbiological diagnosis of tuberculosis. All participants 
received 2 g intravenous ceftriaxone daily for 7 days. The primary endpoint was 
28-day mortality analysed in the modified intention-to-treat population and in 
the subgroup with later confirmed tuberculosis. We defined the survival time for 
each participant as the time from randomisation until death, discharged (alive) 
by day 28, or censored (alive) at day 28. We graded adverse events according to 
recommendations from the National Institutes of Health Division of AIDS. This 
study was registered with ClinicalTrials.gov, NCT04618198, and is completed.
FINDINGS: Between Jan 5, 2022, and Dec 9, 2024, 707 people were screened for 
eligibility and 437 were randomly assigned (110 to immediate conventional-dose, 
112 to immediate high-dose, 107 to diagnosis-dependent conventional-dose, and 
108 to diagnosis-dependent high-dose antituberculosis therapy). 395 patients 
(226 [57%] of whom were female and 169 [43%] were male; all participants were 
Black) received study intervention and were analysed for the primary outcome of 
28-day mortality. We confirmed tuberculosis in 204 (52%) patients. There was no 
evidence of differences in 28-day mortality in immediate antituberculosis 
therapy groups (50 deaths [25%] in 198 patients) compared with 
diagnosis-dependent groups (50 deaths [25%] in 197 patients; adjusted hazard 
ratio [aHR] 0·99 [95% CI 0·67-1·46]; p=0·95), or in high-dose antituberculosis 
therapy groups (51 deaths [26%] in 199 patients) compared with conventional-dose 
groups (49 deaths [25%] in 196 patients; aHR 1·07 [0·72-1·59]; p=0·73). In 
patients with microbiologically confirmed tuberculosis, the 28-day mortality 
relative to the diagnosis-dependent conventional-dose group (18 deaths [34%] in 
53 patients) was lower for the immediate conventional-dose group (six deaths 
[12%] in 51 participants; aHR 0·32 [95% CI 0·13-0·82]; p=0·015); for the 
diagnosis-dependent high-dose group (11 deaths [20%] in 56 patients) was 0·51 
(0·24-1·08; p=0·79); and for the immediate high-dose group (11 deaths [26%] in 
43 patients) was 0·63 (0·29-1·36; p=0·24). No significant differences in adverse events occurred between treatment groups but numerically more events of 
drug-induced liver injury occurred in the immediate high-dose group compared 
with any other group.
INTERPRETATION: Among all participants with HIV-related sepsis, 28-day mortality 
was not significantly reduced with immediate or high-dose antituberculosis 
therapy. In the subgroup with later confirmed tuberculosis, immediate 
conventional-dose antituberculosis therapy significantly reduced 28-day 
mortality, suggesting, as in other forms of bacterial sepsis, that hours to 
active treatment might determine survival.
FUNDING: US National Institutes of Health.
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BACKGROUND: In the diagnosis of Mycobacterium tuberculosis, collecting 
post-bronchoscopy sputum (PBS), as recommended by major guidelines, enhances the 
microbiological yield; however, evidence for PBS in nontuberculous mycobacterial 
pulmonary disease (NTM-PD) remains limited. Therefore, we aimed to investigate 
whether adding PBS increases the yield in suspected NTM-PD.
METHODS: This single-center retrospective study included adults who underwent 
bronchoscopy for suspected NTM-PD between January 2017 and December 2023. After 
excluding 41 patients due to a lack of PBS submission and 14 with M. 
tuberculosis, 220 patients were analyzed. All patients underwent bronchial 
washing or bronchoalveolar lavage, and PBS was collected within 24 h. We 
compared culture positivity between bronchoscopic specimens and PBS and assessed 
the incremental yield obtained by adding PBS.
RESULTS: NTM was successfully cultured from bronchoscopic specimens in 71/220 
(32.3 %). Before bronchoscopy, sputum cultures were positive in 38/220 (17.3 %), 
whereas PBS cultures were positive in 72/220 (32.7 %; p < 0.01). PBS was the 
only positive specimen in 18/220 (8.2 %). Combining bronchoscopic specimens with 
PBS increased overall culture positivity to 89/220 (40.5 %). The most frequent 
species were Mycobacterium avium (52/220, 23.6 %) and Mycobacterium 
intracellulare (32/220, 14.5 %).
CONCLUSIONS: Adding PBS following bronchoscopy provided a modest yet clinically 
meaningful incremental yield in NTM-PD and resembled diagnostic outcomes 
reported in tuberculosis. PBS collection is a simple and low-burden strategy 
that enhances the diagnostic information from a single procedure, requiring 
minimal resources and no additional invasive procedures.
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Adenylate kinase (Adk) is essential for cellular energy homeostasis as it 
catalyzes the reversible transfer of γ-phosphate from ATP to AMP. In most 
long-variants, such as Escherichia coli Adk, large-scale domain motions, 
concerted movements of the AMP-binding domain (AMPbd) and ATP-lid, are essential 
for catalytic efficiency. However, the structural diversity observed in Adk 
variants, especially the short-variant Adk from Mycobacterium tuberculosis 
(MtAdk) featuring a truncated ATP-lid, raises questions regarding the adaptation 
of its dynamic regulation and functional mechanisms to support survival in 
resource-limited and hostile environments. Here, using 15N-chemical exchange 
saturation transfer experiments, we identified key glycine residues, G32 and G46 
in AMPbd and G128 within the ATP-lid, that undergo slow conformational exchange 
on the millisecond timescale. Glycine substitutions with proline revealed their 
critical roles: G32P and G128P mutations significantly impaired catalytic 
turnover, whereas G46P exerted a moderate effect. Molecular dynamics simulations 
revealed that these substitutions restrict local flexibility; G32P and G128P 
lock the enzyme in an open, less active conformation, whereas G46P destabilizes 
the hinge region, thereby hindering proper domain closure. Our integrated 
approach reveals that these glycine-mediated flexibilities are essential for 
substrate recognition and catalysis in MtAdk. These findings highlight the 
fundamental mechanistic divergence between short- and long-variant Adks, 
emphasizing glycine-mediated conformational plasticity as key in enzyme 
regulation, with promising implications in targeted therapies against bacterial 
survival strategies.
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The updated guidelines from the World Health Organization highlight that 
treatment options for multidrug-resistant tuberculosis (MDR-TB) remain limited 
due to the scarcity of effective drugs. As a result, there is an urgent 
necessity to develop novel or repurposed drugs that demonstrate efficacy against 
multidrug-resistant (MDR) strains. In this study, a new series of 
thiazole-pyridine hybrids were thoughtfully designed and synthesized to assess 
their potential as antitubercular agents. These compounds were specifically 
created to target enoyl acyl carrier protein reductase (InhA), a crucial enzyme 
in the pathogenesis of Mycobacterium tuberculosis. The majority of the compounds 
evaluated demonstrated substantial antitubercular activity, with minimum 
inhibitory concentrations (MIC) ranging from 0.5 to 3.9 μg mL-1 against 
Mycobacterium tuberculosis H37Rv. Among them, compound 5a was the most 
effective, with an MIC of 0.5 μg mL-1. Further evaluations of compound 5a 
demonstrated its ability to disrupt bacterial biofilms and its strong inhibition 
of InhA, with an IC50 of 0.19 ± 0.008 μg ml-1, demonstrating superior efficacy 
compared to triclosan, which was employed as the reference drug. Molecular 
docking and dynamics analyses demonstrated that the pyridine ring and thiazole 
group are essential for binding affinity, and the pyridine-thiazole framework in 
compound 5a formed stable interactions within the active site of InhA.
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Tuberculosis (TB) remains a significant global health challenge due to the rapid 
emergence of drug resistance. Despite substantial progress in anti-TB drug 
development, effective treatment options are limited. In this study, we report 
the synthesis and biological evaluation of pyrazinamide (PZA) derivatives with 
5-alkyl and 5-alkanamido modifications, designed to enhance antimycobacterial 
activity by increasing lipophilicity and improving penetration of the lipid-rich 
mycobacterial cell wall. A positive correlation between the length of the 
5-alkyl chain and antimycobacterial activity was observed, with maximal potency 
achieved with the heptyl substituent (4: 5-heptylpyrazine-2-carboxamide, MIC_M. 
tuberculosis H37Rv = 3.13 μg/mL). In series C with phenyl substitution on the 
C-2 carboxamide, different simple substituents were tolerated on the benzene 
ring (both electron-donating and electron-withdrawing, both lipophilic and 
hydrophilic), and the length of the alkyl chain was the main determinant of the 
antimycobacterial activity. Compound 23 
(5-hexyl-N-(3-trifluoromethylphenyl)-pyrazine-2-carboxamide) exerted MIC = 3.13 
μg/mL and selectivity index (SI, compared to HepG2 cells) >25. Notably, the 
tested compounds exhibited significant activity against multidrug-resistant 
(MDR) Mycobacterium tuberculosis strains while maintaining favorable selectivity 
profiles and low cytotoxicity. In contrast, 5-alkanamido derivatives (series B 
and D) were devoid of antimycobacterial activity. Mechanistic investigations 
revealed that unlike PZA, the 5-alkyl pyrazinamide derivatives are not 
hydrolyzed by mycobacterial pyrazinamidase (PncA), indicating a distinct mode of 
action. While molecular modeling initially suggested enoyl-ACP reductase (InhA) 
as a potential target of series C, subsequent experimental validation disproved 
this hypothesis; thus, the precise mechanism of action remains to be elucidated.
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