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Methyl jasmonate promotes host defense by activating autophagy during 
Mycobacterium tuberculosis infection.
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BACKGROUND: Jasmonates are a class of plant hormones that play multiple roles in 
plant growth, development, stress responses, and antimicrobial activity. 
However, their role in antimicrobial responses in mammalian cells and in vivo, 
particularly against Mycobacterium tuberculosis (Mtb), remains unclear. 
Tuberculosis remains a global challenge in human health, particularly with the 
rise of multidrug-resistant strains. Thus, exploring novel therapeutic agents is 
urgently warranted. In this study, we investigated the antimicrobial effects of 
methyl jasmonate (MeJA) against Mtb to evaluate its potential as a novel 
host-directed therapy agent.
RESULTS: MeJA did not exhibit direct antimycobacterial effects; however, it 
induced antimicrobial responses in macrophages and in vivo against Mtb, 
including multidrug-resistant strains. During infection, MeJA significantly 
reduced the expression of proinflammatory cytokines and chemokines in both 
macrophages and lung tissues. Furthermore, MeJA treatment inhibits the AKT-MTOR 
axis, leading to increased expression of autophagy-related and lysosomal genes 
by promoting nuclear translocation of transcription factor EB in macrophages 
during M. tuberculosis infection. MeJA robustly activated autophagy, thereby 
enhancing phagosomal maturation and promoting antimicrobial responses.
CONCLUSION: Together, our results provide valuable insights into the potential 
of MeJA for developing novel, plant-derived strategies to combat mycobacterial 
infections, highlighting its role in enhancing host defense mechanisms by 
ameliorating pathological inflammation and activating autophagy.
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Tuberculous lymphadenitis, though uncommon, represents an important and 
potentially underrecognized cause of severe hypercalcemia and associated renal 
impairment. It underscores the importance of evaluating granulomatous diseases 
in unexplained hypercalcemia and demonstrates the role of denosumab as an 
effective adjunct therapy when conventional treatment modalities fail to correct 
hypercalcemia associated with tuberculosis. This case report of a 69-year-old 
female who presented with altered sensorium, oliguria, post-traumatic stress 
disorder (PTSD). Evaluation revealed hypercalcemia and acute kidney injury. 
Imaging showed extensive retroperitoneal lymphadenopathy, raising suspicion of a 
granulomatous disorder. Denosumab (120 mg IV) was administered alongside 
modified anti-tuberculosis therapy (ATT), resulting in normalization of serum 
calcium levels, renal function recovery, and resolution of neurological 
symptoms. Tuberculous lymphadenitis may present with severe hypercalcemia and 
acute kidney injury, mimicking neuropsychiatric conditions. Accurate diagnosis 
requires biochemical, radiological, and microbiological evaluation. While 
anti-tuberculosis therapy (ATT) is primary, denosumab is effective for 
hypercalcemia management in renal dysfunction. Early recognition and targeted 
treatment are crucial for optimal patient outcomes. This case emphasizes the 
need to consider granulomatous diseases like tuberculosis in the differential 
diagnosis of unexplained hypercalcemia with renal dysfunction. Denosumab serves 
as a safe and effective therapeutic option for managing severe hypercalcemia, 
especially in patients with contraindications to bisphosphonates due to renal 
impairment.
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It is estimated that 70 million children and adolescents have latent 
tuberculosis infection (LTBI) worldwide, thus representing an important 
reservoir of the disease. Diagnosis and prophylaxis of LTBI in this population 
remain a challenge because of social factors and barriers in contact 
investigation. The objective of this study was to describe barriers in the 
follow-up of children and adolescents who are household contacts of adults with 
pulmonary tuberculosis (PTB). This was a prospective cohort study of children 
and adolescents, household contacts of PTB, followed for 2 years after contact 
detection, in the region of Itaboraí, Rio de Janeiro, Brazil. Out of 90 subjects 
included in the study, aged 0-15 years, 44 were lost to follow-up (48.9%), 
poverty being the main cause of being lost to follow-up. In the multivariate 
analysis, losses to follow-up were associated with male gender (P = .01) and 
with the caregiver's low level of education (P = .001). There was a lower chance 
of being lost to follow-up when the infection source was a sibling (P = .004). 
The absence of a guardian to accompany the child to medical consultations was 
linked to the loss of follow-up (P = .07). The main barriers to the diagnosis 
and treatment of LTBI in children and adolescents in our study population were 
socioeconomic and educational factors. Preventive treatment is still a challenge 
in tuberculosis endemic areas.
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Takayasu arteritis (TAK) is a rare, chronic, granulomatous large-vessel 
vasculitis predominantly affecting young women. Although its etiology remains 
uncertain, tuberculosis (TB) has long been implicated as a potential trigger. We 
report a 28-year-old Bangladeshi woman with TAK coexisting with transverse colon 
TB, a rare but clinically significant association requiring simultaneous 
immunosuppressive and antitubercular therapy. Recognition of TB is crucial 
before initiating corticosteroids, particularly in endemic regions.
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Numerous cultures have traditionally utilised the foliose lichen Lobaria 
pulmonaria (L.) Hoffm. ("Oak Lung" or "Lungs of Oak" in English; family: 
Lobariaceae) as a Tuberculosis (Tb) treatment. The present study aimed to 
scientifically validate the folkloric use of L. pulmonaria in treating Tb by 
investigating its antimycobacterial profile against Mycobacterium tuberculosis 
H37Ra (M.tb) and six other MDR-Tb isolates. The preliminary results obtained 
from XRMA revealed the notable inhibitory activity of LP and Fraction (F)-3 
against M.tb, displaying IC50 values of 7.74 ± 0.27 and 6.26 ± 0.04 µg mL-1, 
respectively; followed by F2 (IC50 value: 38.82 ± 0.34 µg mL-1) and F5 (IC50 
value: 46.69 ± 1.13 µg mL-1). The purification process of these bioactive 
fractions resulted in the identification of four known secondary metabolites: 
fukinanolide A, pinastric acid, stictic acid, and scrobiculin. Furthermore, the 
MICs from REMA showed that LP, stictic acid, and fukinanolide A have greater 
efficacy in controlling the growth of all six tested MDR-Tb isolates, compared 
to rifampicin. Notably, LP exhibited superior antimycobacterial activity against 
all six tested MDR strains as compared to all isolated compounds and rifampicin, 
possibly due to the synergistic effect of its metabolites. Furthermore, the IC50 
values of LP, stictic acid, and fukinanolide A on THP-1 macrophages were 
considerably higher than MICs against the tested mycobacterial strains, 
suggesting that THP-1 remained unaffected at concentrations effective against 
M.tb and MDR-Tb isolates. The deliberated SI ratio values indicated that LP, 
stictic acid, and fukinanolide A were more active and less toxic to MDR-Tb 
strains than rifampicin. The molecular docking studies on 1EA1, 4V1F and 3VIU 
revealed that fukinanolide A and stictic acid bind effectively and selectively 
to 3VIU (β-ketoacyl reductase FabG4), thereby conferring their anti-TB 
potential. The outcomes provide a validation for the traditional use of L. 
pulmonaria in Tb treatment, with stictic acid and fukinanolide A identified as 
key biomarkers. Hence, L. pulmonaria presented as a promising source for the 
development of novel drugs targeting against MDR-Tb.
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The escalating threat of antibacterial resistance is a pressing global issue 
that highlights the urgent need for innovative antibiotics. In this regard, the 
recent discovery of evybactina nonribosomal depsipeptide antibiotic that 
selectively and effectively inhibits the growth of M. tuberculosisis notable 
given its unique structure and mechanism of action. In a previous report, we 
described the first total synthesis of evybactin and a revision of the 
originally assigned structure. Building on this, we report here a series of 
structure-activity relationship studies with evybactin. In doing so, we 
synthesized a total of 21 novel evybactin analogues by performing an alanine 
scan and exploring multiple modifications, including variations of the 
ester-linked macrocycle, substitution of the formylated N-terminus, and removal 
of positively charged side chains. Our results provide valuable insights into 
the significance of certain amino acids and other structural features that 
underscore the potent antitubercular activity of this unique natural product.

© 2026 American Chemical Society.

DOI: 10.1021/acsmedchemlett.5c00703
PMCID: PMC12907962
PMID: 41704383

7. Bioorg Chem. 2026 Feb 13;173:109644. doi: 10.1016/j.bioorg.2026.109644. Online ahead of print.

Isoniazid-derived vanillin and Salicylaldehyde Hydrazones: Promising 
Antimycobacterials with KatG-dependent activation.

Gupta N(1), Roquet-Baneres F(2), Henry N(3), Anand A(4), Roussel P(3), Kremer 
L(5), Kumar V(6).

Author information:
(1)Department of Chemistry, Guru Nanak Dev University, Amritsar 143005, Punjab, 
India.
(2)Centre national de la Recherche Scientifique UMR 9004, Institut de Recherche 
en Infectiologie de Montpellier (IRIM), Université de Montpellier, 1919 route de 
Mende, 34293 Montpellier, France.
(3)Univ. Lille, CNRS, Centrale Lille, Univ. Artois, UMR 8181, Unité de Catalyse 
et Chimie du Solide, (UCCS), Lille F-59000, France.
(4)Department of Chemistry, Khalsa College, Amritsar 143005, Punjab, India.
(5)Centre national de la Recherche Scientifique UMR 9004, Institut de Recherche 
en Infectiologie de Montpellier (IRIM), Université de Montpellier, 1919 route de 
Mende, 34293 Montpellier, France; INSERM, IRIM, 34293 Montpellier, France.
(6)Department of Chemistry, Guru Nanak Dev University, Amritsar 143005, Punjab, 
India. Electronic address: vipan_org@yahoo.com.

A series of hydrazones derived from vanillin and salicylaldehyde, incorporating 
isoniazid (INH) and its analogues (nicotinic hydrazide and 
pyrazine-2-carbohydrazide), were designed, synthesized, and evaluated for 
anti-mycobacterial activity. The INH-bearing derivatives demonstrated 
significant activity against Mycobacterium tuberculosis (Mtb), with MIC values 
of 0.078-0.625 μg/ml. Salicylaldehyde-based hydrazones exhibited the highest 
potency (MIC = 0.078 μg/ml), whereas vanillin analogs showed marginally reduced activity, potentially due to linker length effects. All compounds were non-toxic to THP-1 macrophages at concentrations <10 μg/ml, suggesting a favourable safety profile. UV-vis studies showed that the salicylaldehyde-based hydrazone 5d is stable under mildly acidic conditions, suggesting that pH-triggered release of INH is unlikely inside Mtb infected cells. Additionally, their lack of activity against INH-resistant Mtb KatG mutants (MIC >10 μg/ml) implies a KatG-dependent activation mechanism, analogous to INH. These findings highlight the promise of Schiff base dimerization in developing safe and potent anti-tubercular agents, warranting further chemical optimization.

Copyright © 2026 Elsevier Inc. All rights reserved.

DOI: 10.1016/j.bioorg.2026.109644
PMID: 41698281

8. ACS Omega. 2026 Jan 27;11(5):7729-7740. doi: 10.1021/acsomega.5c09209. 
eCollection 2026 Feb 10.

Novel, Achiral 4‑Nitroimidazole Compounds with Potent Antitubercular Activity.

Matlala TB(1), Dube PS(1), Jordaan A(2), Legoabe LJ(1), Warner DF(2)(3)(4), 
Beteck RM(1).

Author information:
(1)Centre of Excellence for Pharmaceutical Sciences, North-West University, 
Potchefstroom 2520, South Africa.
(2)Molecular Mycobacteriology Research Unit, Department of Pathology and 
Institute of Infectious Disease and Molecular Medicine, University of Cape Town, 
Observatory 7925, South Africa.
(3)Faculty of Science, Department of Chemistry, Rhodes University, Grahamstown 
6140, South Africa.
(4)Wellcome Centre for Infectious Diseases Research in Africa (CIDRI-Africa), 
Institute of Infectious Disease and Molecular Medicine, Faculty of Health 
Sciences, University of Cape Town, Observatory 7925, South Africa.

4-Nitroimidazole compounds (delamanid and pretomanid) have been approved for the 
treatment of both drug-susceptible and drug-resistant forms of tuberculosis. 
Besides toxicity reported for these compounds, they are chiral molecules which 
must be separated into pure forms; thus reducing synthetic accessibility. 
Herein, we report the syntheses of easily accessed achiral 4-nitroimidazoles. 
These compounds were tested in vitro for antitubercular and cell toxicity 
properties. While 4-nitroimidazoles derivatized with hydrazide were generally 
inactive, replacing the hydrazide with tetrazole generally led to compounds with 
potent antitubercular activity. A good number of 4-nitroimidazole incorporating 
tetrazole compounds exhibited potent antitubercular activity, with two of them 
(7e, 0.24 μM, and 7q, 0.92 μM) showing MIC90 values which are submicromolar and 
without displaying cell toxicity. These compounds show good metabolic stability 
in the presence of human liver microsomes.
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The co‑epidemic of silicosis and tuberculosis (TB) in South Africa's mining 
industry affects a large number of migrant workers and is compounded by limited 
access to chest X‑ray (CXR) screening. Although artificial intelligence 
(AI)‑based computer‑aided detection (CAD) systems for TB have demonstrated 
impressive accuracy against microbiological standards, validation among 
silica‑exposed populations has been limited. Moreover, well‑documented biases 
hinder CAD utility in diverse patient populations, potentially exacerbating 
existing healthcare inequities. In this article, we describe the challenges in 
developing CAD systems for TB and silicosis and present the potential benefits 
local public‑sector development initiatives can bring. Using a local dataset of 
2000 CXRs from silica‑exposed Southern African mineworkers, alongside publicly 
available international datasets and pretrained CAD models, we present empirical 
evidence of CAD biases. Dimensionality reduction analysis produced visual 
mappings that demonstrate how local CXRs form a distinct cluster, separate from 
international images. We also found that, relative to TB, reducing image 
resolution disproportionately degraded silicosis detection. Further 
visualizations proved that accuracy metrics alone are insufficient measures of 
clinical reliability, possibly obscuring deployment failures. We conclude that 
local public‑sector CAD development offers a viable alternative to reliance on 
externally developed systems that likely exclude underserved populations. 
Addressing CAD deficiencies requires curating population‑representative datasets 
that capture local epidemiology and transparent, open‑source development 
practices that enable peer review and bias correction. Embedding technical and 
clinical expertise locally can transform AI‑based CAD from a potential 
instrument of digital colonialism into a mechanism that produces contextually 
appropriate diagnostics while advancing knowledge for equitable AI deployment 
worldwide.
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BACKGROUND: Whether same-day antiretroviral therapy (ART) should be offered to 
people with HIV with tuberculosis symptoms or whether ART should be initiated 
only after tuberculosis diagnostic results are available is unknown. This 
randomised trial aimed to determine whether same-day ART initiation for people 
with tuberculosis symptoms is non-inferior to deferral until tuberculosis 
diagnostic results are available in achieving viral suppression at 6 months.
METHODS: We did an open-label, individually randomised, non-inferiority trial 
among people with HIV who were outpatients at 11 primary or secondary level 
health facilities in Lesotho and Malawi, were aged at least 12 years, were 
initiating or reinitiating ART with at least one tuberculosis symptom, and had 
no symptoms or signs of meningitis. Participants were randomly assigned (1:1) to 
be offered same-day ART or offered ART after tuberculosis was confirmed or 
refuted. Primary analysis was a non-inferiority comparison of viral suppression 
(<400 copies per mL) 26 weeks (measurement window 22-40 weeks) after enrolment, 
with a non-inferiority margin of 10%. The modified intention-to-treat analysis 
included all randomly assigned participants excluding those found ineligible 
after randomisation. The per-protocol analysis excluded participants who did not 
adhere to the randomly assigned intervention. The study is completed. The study 
is registered with ClinicalTrials.gov (NCT05452616).
FINDINGS: Between Oct 19, 2022, and Feb 21, 2024, 610 participants were 
enrolled. 590 participants were included in the modified intention-to-treat 
analysis of whom 356 (60%) were male, median age 37 years (IQR 31-45), median 
CD4 count was 202 cells per μL (IQR 92-374); 573 in the per-protocol analysis. 
212 (71%) of 297 in the ART-first group and 199 (72%) of 276 in the 
tuberculosis-results-first group had viral suppression at 26 weeks in the 
per-protocol population (absolute risk difference -1·6%, 95% CI -9·1 to 6·0) 
with similar results in the modified intention-to-treat population. Nine and six 
deaths, 11 and ten non-fatal serious adverse events, and six and five 
tuberculosis-associated immune reconstitution inflammatory syndrome (IRIS) 
events occurred in ART-first and in tuberculosis-results-first groups, 
respectively.
INTERPRETATION: Same-day initiation was non-inferior to ART initiation after 
tuberculosis investigations regarding viral suppression and there were no 
indications of safety concerns or increase in IRIS. Programmatic implementation 
considerations and individual patient preference should guide the decision for 
same-day ART initiation versus initiation after receipt of tuberculosis test 
results for people with HIV with tuberculosis symptoms.
FUNDING: Swiss National Science Foundation.
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HIV-tuberculosis (TB) co-infection remains a major global health challenge, 
especially in regions with limited treatment accessibility. This study presents 
a fractional-order mathematical model that captured the transmission dynamics of 
HIV-TB co-infection among treated and untreated populations, incorporating 
disease progression through multiple compartments. The model is examined using 
three distinct fractional derivative operators, the Caputo derivative (power-law 
kernel), the Caputo–Fabrizio derivative (non-singular kernel), and the 
Atangana–Baleanu derivative (Mittag-Leffler kernel) to assess how memory effects 
influence infection dynamics. Treatment accessibility is represented as a factor 
modifying treatment and recovery rates, reflecting the proportion of infected 
individuals able to obtain timely medical care. Numerical simulations showed 
that dually infected populations experience significantly higher infection peaks 
compared to singly infected populations. This reflects a model-based result 
showing that, under the simulated parameter settings, the co-infection dynamics 
naturally produce higher peaks in dually infected groups than in singly infected 
populations. Variations in fractional orders (0.95, 0.85, and 0.75) 
significantly affect the temporal behavior and persistence of infection. 
Parameter values derived from current epidemiological data provide insight into 
the critical role of treatment accessibility in disease control. Numerical plots 
of the basic reproduction number () against key parameters illustrate that 
contact rates, treatment intensity, and accessibility levels strongly influence 
disease spread.The comparative operator analysis shows that expanding treatment 
accessibility consistently suppresses infection peaks across all fractional 
formulations, identifying it as the most effective and robust policy lever for 
controlling HIV–TB co-infection in resource-limited settings. Clinical trial 
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BACKGROUND: Accurate detection of tuberculosis (TB) treatment failure and 
recurrence can improve disease control, but current sputum-based monitoring 
tools pose significant limitations. This study aimed to identify 
sputum-independent biomarkers for detecting and predicting TB treatment failure 
and recurrence.
METHODS: Within the Pan-African TB Sequel study, we conducted a matched 
case-control study with 40 participants who had recurrent TB or treatment 
failure and 37 successfully treated controls matched by sex, age, and HIV 
status. Cases were classified as (a) non-converters with persistently positive 
sputum Mycobacterium tuberculosis (MTB) results during treatment, (b) reverters 
at the end of treatment (EOT), or (c) recurrence after EOT. Peripheral blood was 
collected at baseline, months 2, 4, 6, 9, and 12, and at suspected recurrence. 
MTB-specific T-cell activation markers (CD38, CD27, HLA-DR, Ki67) and 
transcriptomic signatures (Sweeney3, Risk6, MAMS6) were assessed and compared to 
the reference standard MTB culture and smear results.
RESULTS: Here, we show that both MTB-specific T-cell activation and 
transcriptomic signatures detected non-conversion and TB recurrence at month 9 
or 12 after treatment initiation. CD38 expression demonstrates 100% sensitive 
(95% CI: 56.6-100%) and 78% specific (95% CI: 56.5-99.4%) for detecting TB 
recurrence, with an AUC of 0.98 (95% CI: 91-100%). Among transcriptomic 
signatures, MAMS6, RISK6, and Sweeney3 achieve 75% sensitivity (95% CI: 50-100%) 
and 87-93% specificity (95% CI: MAMS6 0-100%, RISK6 0-93%, Sweeney3 0-100%), 
with comparable AUCs (0.78-0.83). Neither marker detected TB reversion at EOT.
CONCLUSION: These sputum-independent biomarkers effectively identify TB disease, 
non-conversion and recurrence TB after EOT, whereas their utility in detecting 
TB reversion during treatment remains limited.
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The pyruvate dehydrogenase complex (PDHc) is a universally conserved multienzyme 
system that converts pyruvate into acetyl-CoA for entry into the TCA cycle and 
for NADH production. Its central scaffold, the dihydrolipoyl transacetylase 
(E2p), forms an oligomeric inner core that recruits pyruvate dehydrogenase (E1p) 
and dihydrolipoyl dehydrogenase (E3). All previously characterized PDHc 
assemblies adopt either an octahedral 24-mer or an icosahedral 60-mer E2p core, 
each constructed from trimeric building blocks. We recently showed that the 
Mycobacterium tuberculosis (Mtb) E2p protein DlaT also functions as the core of 
the pathogen's peroxynitrite reductase/peroxidase (PNR/P) complex. Here, using 
cryo-EM, we demonstrate that DlaT assembles into discrete hexamers and 
dodecamers at micromolar concentrations, which approximate intracellular DlaT 
concentrations in Mtb. Structure-guided mutagenesis combined with in vitro 
activity assays indicate that the hexamer represents the functional E2p core of 
the Mtb PDHc. This noncanonical architecture arises from unique interfaces 
between DlaT trimers that preclude formation of the classic spherical 24- or 
60-mer structures. We propose that this specialized E2p organization enables Mtb 
to regulate metabolic activities and to remodel the E2p core for engagement in 
the PNR/P antioxidant pathway under stress. Our findings reveal an unexpected 
diversity in PDHc architecture and uncover a distinct organization principle for 
the core metabolic complex in mycobacteria.
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OBJECTIVES: The objective of this study was to evaluate the feasibility and 
efficacy of pulmonary rehabilitation in patients with PTLD in Bangladesh with a 
population-based approach.
METHODS: Prospective population-based study in Bangladesh. All patients 
achieving treatment success were screened with a questionnaire to identify 
symptoms associated with PTLD. If the screening was positive, the patient 
underwent further assessments, like clinical examination, spirometry, and 
6-Minutes Walking Test (6MWT). Based on the screening results, patients with 
moderate PTLD were considered eligible for a 6-week pulmonary rehabilitation 
programme.
RESULTS: Two hundred and two patients met the inclusion criteria and were 
included in the analysis. After rehabilitation, forced expiratory volume in one 
second (FEV1) increased from 1.28 ± 0.47 L to 1.36 ± 0.51 L (p<0.0001), forced 
vital capacity (FVC) increased from 2.00 ± 0.59 L to 2.10 ± 0.64 L (p<0.0001), 
and the distance walked in 6MWT increased from 402.8 ± 109.1 m to 456.7 ± 108.6 
m (p<0.0001).
CONCLUSIONS: Pulmonary rehabilitation for PTLD is feasible and effective in a 
limited-resource setting such as Bangladesh. We suggest that the improvement of 
lung function in PTLD patients undergoing pulmonary rehabilitation should be 
assessed and included as an expected outcome.
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Tuberculosis (TB) remains a leading global cause of death. While primary 
Bacillus Calmette-Guérin (BCG) vaccination offers protection in children, the 
role of BCG revaccination in adults remains unclear. This study evaluated the 
efficacy, immunogenicity, and safety of BCG revaccination against TB. A 
comprehensive literature search through July 2025, with independent data 
extraction by two reviewers. RevMan version 5.4 was used for analysis by 
applying random-effects models with 95% CIs. Six RCTs, involving 2400 
participants, showed no significant effect of BCG revaccination on initial (RR 
0.99) or sustained (RR 0.80) QFT conversion, showing only modest effectiveness 
against MTB. Immunogenicity evaluation showed a moderate increase in CD8+ T cell 
(p = .01) and cytokine-producing CD4+ T cell responses (p = .008). Safety 
analysis indicated increased adverse events, though a reduced risk of upper 
respiratory tract infections (RR 0.37) was noted. These results highlight a 
discrepancy between immune activation and quantifiable protection, suggesting 
limited BCG revaccination benefit in high-risk groups and the need for vaccines 
with proven protective immunity.
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AIM: Tuberculosis (TB) among refugee minors in low-incidence countries remains 
underexplored. We estimated the incidence of TB disease among refugee minors 
compared to Danish-born minors.
METHODS: This nationwide prospective historical cohort study included 31 172 
refugee minors (< 18 years) granted residency in Denmark from 1993 to 2015. Each 
was matched 1:6 with a Danish-born control on age and sex. Follow-up extended 
from the date of residency until the earliest of: TB diagnosis, the age of 
21 years, or study-end (31.12.2015). Data were obtained from Statistics Denmark 
and the International Reference Laboratory of Mycobacteriology. We conducted 
descriptive analyses and estimated incidence rates (IRs) using Poisson 
regression.
RESULTS: Refugee minors had a 48 times higher TB IR compared to their 
Danish-born peers. Notably, refugee minors from sub-Saharan Africa had an IR of 
203 per 100 000 person-years. For both refugee minors and their Danish-born 
peers, pulmonary TB was the most common form, but still more than a third had 
extrapulmonary manifestations. Among refugee minors, most TB cases were 
diagnosed more than 2 years after arrival.
CONCLUSION: Our findings underscore the need for national policies and clinical 
guidelines for TB screening of all refugee minors upon arrival to reduce 
morbidity and advance TB elimination efforts.
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Bacterial pathogens must withstand metal-induced stress during infection, yet 
the mechanisms by which they sense and respond to toxic metal ions remain 
incompletely understood. Here, we uncover a previously unrecognized mechanism in 
Mycobacterium tuberculosis, the causative agent of tuberculosis, which assembles 
dynamic, membrane-associated platforms organized by PacL proteins to mediate 
resistance to multiple metals. The small membrane-associated proteins PacL1, 
PacL2, and PacL3 coordinate the clustering of P-type ATPase pumps, namely CtpC, 
CtpG, and CtpV, into functional complexes that we term effluxosomes. Using 
single-particle tracking, we reveal distinct dynamic populations, with highly 
mobile PacL proteins integrating into more slowly mobile effluxosomes. PacL 
proteins stabilize CtpC and CtpG within these assemblies, promoting 
cross-resistance to zinc and cadmium, with PacL1 acting as a multi-substrate 
metallochaperone that binds zinc, cadmium, and copper via a conserved C-terminal 
motif. Single-molecule-based super-resolution microscopy shows that conserved 
residues within the PacL transmembrane domain are essential for effluxosome 
assembly. Strikingly, proximity labeling reveals a broad PacL1 interaction 
network, suggesting that effluxosomes contribute to a wider stress adaptation 
program. These findings establish effluxosomes as dynamic membrane machineries 
that orchestrate coordinated multi-metal resistance in M. tuberculosis, opening 
new avenues for antimicrobial targeting.
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INTRODUCTION: High costs of screening and diagnostic tests remain a major 
barrier to timely tuberculosis (TB) identification in resource-limited settings. 
Evidence on the cost-effectiveness of scalable screening algorithms is limited. 
Start4All is a research project aimed at developing and evaluating algorithmic 
approaches to TB screening and diagnosis, with the goal of optimising technical 
and allocative efficiency when expanding diagnostic coverage to primary 
healthcare and community settings.
METHODS AND ANALYSIS: Five screening and diagnostic tests will be evaluated: a 
capillary blood-based assay (C-reactive protein (CRP)), sputum-based rapid 
molecular tests (PCR; individual and pooled Xpert MTB/RIF Ultra assay (Xpert 
Ultra, Cepheid®, California, USA)), a lateral-flow urine-based test for 
lipoarabinomannan (LF-LAM), and digital chest X-rays with artificial 
intelligence-based computer-aided detection (CXR-CAD). A microbiological 
reference standard of positive culture using the mycobacteria growth indicator 
tube will be used to confirm TB disease.We will compare the cost and 
effectiveness of concurrent and sequential positive serial combinations 
(screening algorithms) of CRP, CXR-CAD, LF-LAM, individual and pooled Xpert 
Ultra. Diagnostic performance will be estimated using sensitivity, specificity, 
predictive values and proportions of positive results, with Bayesian inference 
used to derive these estimates. The analysis will include adults (15 years and 
older) only and will be stratified by HIV status and level of care, including 
facility and community-based case finding. Effectiveness will be assessed based 
on the number of people with TB detected. Cost analysis will be conducted from 
the provider perspective, incorporating commodity and implementation costs. A 
decision tree model will be developed to assess the cost per number of persons 
with confirmed TB detected across all countries. Probabilistic sensitivity 
analysis will be conducted to account for uncertainty in model parameters, 
incorporating willingness-to-pay and willingness-to-accept thresholds.
ETHICS AND DISSEMINATION: WHO ethical review committee approval ERC.0003921. 
Data will be available on reasonable request to the principal investigator of 
the consortium.
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BACKGROUND: Malnutrition significantly contributes to mortality among people 
with tuberculosis (TB). However, evidence on factors associated with the 
specific forms of malnutrition, specifically underweight and overweight/obesity, 
beyond clinical determinants, remains limited in many settings. We investigated 
the prevalence and determinants of underweight and overweight/obesity among 
people with pulmonary TB across five health facilities in Kampala, Uganda.
METHODS: This analytic cross-sectional study involved people with pulmonary TB, 
either clinically diagnosed or bacteriologically confirmed, aged ≥18 years 
sampled across five health facilities in Kampala, Uganda. Nutritional status was 
assessed using body mass index (BMI, kg/m²) and categorized as underweight 
(<18.5), normal weight (18.5-24.9), and overweight/obese (≥25.0). To identify 
factors independently associated with nutritional status, normal weight was 
considered as the reference category in a multinomial logistic regression 
analysis, adjusting for multiple covariates and clustering at the health 
facility level. The measure of association was the adjusted relative risk ratios 
(aRRR) and the corresponding 95% confidence intervals (CI).
RESULTS: Of the 818 participants studied, 417 (51.0%) had normal weight, 302 
(36.9%) were underweight, and 99 (12.1%) were overweight or obese. Adjusted 
analysis showed that being underweight was associated with household food 
insecurity (aRRR 2.04, 95% CI: 1.48-2.80) while being overweight or obese was 
associated with self-employment (aRRR 2.26, 95% CI: 1.35-3.79) and being newly 
diagnosed with TB (aRRR 2.10, 95% CI: 1.30-3.41).
CONCLUSION: This study, conducted among people with pulmonary TB in an urban 
setting in Uganda, showed that underweight and overweight/obesity are prevalent. 
Furthermore, the study showed that food insecurity is associated with being 
underweight, while being overweight or obese is associated with being 
self-employed or newly diagnosed with TB. Therefore, TB control programs need to 
regularly assess the nutritional status of people with TB to mitigate the effect 
of being underweight or overweight on treatment outcomes.
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Cutaneous tuberculosis (CTB) is a rare manifestation of extrapulmonary 
tuberculosis that is frequently misdiagnosed due to its diverse clinical 
presentation and resemblance to other dermatological conditions. Tuberculosis 
verrucosa cutis (TBVC), one clinical manifestation of CTB, poses a particular 
diagnostic challenge, as lesions are often paucibacillary, resulting in negative 
culture and PCR results. We present the case of a 73-year-old woman with a 
10-year history of recurrent skin lesions on her left hand, initially diagnosed 
as eczema and exacerbated by topical corticosteroid treatment. Despite repeated 
negative histopathological stains, mycobacterial cultures. and PCR for 
Mycobacterium tuberculosis, a strong positive QuantiFERON-TB Gold test 
established the diagnosis. This case emphasizes the diagnostic utility of 
interferon-gamma release assays (IGRAs) in paucibacillary forms of CTB. 
Management was complicated by adverse drug reactions (ADRs) to first-line 
antituberculosis therapy (HRZE), including myalgias, fatigue, and a pruritic 
rash attributed to pyrazinamide and rifampin. These agents were discontinued, 
and the patient was transitioned to an alternative regimen, which resulted in 
improved tolerability and marked clinical improvement. This case highlights the 
diagnostic pitfalls and therapeutic challenges in managing TBVC. It underscores 
the importance of maintaining a high index of clinical suspicion for CTB in 
chronic, verrucous skin lesions, even in patients without specific TB risk 
factors. It also emphasizes the need for individualized treatment strategies.
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BACKGROUND: Indonesia ranks among the countries with the highest burden of 
drug-resistant tuberculosis (DR-TB), contributing approximately 7.4% of global 
cases, many of which are likely underdiagnosed. To support targeted public 
health surveillance and control efforts, this study aimed to characterize the 
spatiotemporal distribution of DR-TB incidence in Indonesia, identify geographic 
hotspots, and examine associations with health system and socioeconomic factors.
METHODS: We conducted a nationwide retrospective analysis using annual DR-TB 
notification data from 2017 to 2022 across all 514 districts, obtained from the 
national tuberculosis information system. Multivariable Bayesian spatiotemporal 
regression models were fitted under alternative likelihood assumptions and 
space-time random effect structures. Model selection criteria were used to 
identify the best-fitting models for hotspot detection and estimation of risk 
factor associations.
RESULTS: DR-TB predominantly affected individuals aged 25-54 years, aligning 
with the working-age population. Hotspots were concentrated in urbanized 
regions, including the Jabodetabek megacity, Greater Surabaya, and districts in 
South Sumatra. The best-fitting model identified a protective association 
between first-line treatment success rates and DR-TB incidence [incidence rate 
ratio (IRR): 0.508; 95% credible interval (CrI): 0.368-0.702]. In contrast, 
DR-TB incidence was positively associated with the proportion of the population 
living below the poverty line (IRR: 1.028; 95% CrI: 1.013-1.044), households 
with improved sanitation access (IRR: 1.006; 95% CrI: 1.002-1.010), and 
increased municipal human development index (IRR: 1.068; 95% CrI: 1.049-1.094).
CONCLUSIONS: DR-TB hotspots were primarily concentrated in urban areas, 
highlighting the need for targeted interventions. Improving first-line 
tuberculosis treatment success rates and addressing socioeconomic drivers, such 
as poverty, are critical for controlling DR-TB. Public health policies should 
prioritize workplace-based support for improving treatment adherence, provide 
safeguards for TB patients affected by poverty, and underscore the importance of 
a multisectoral TB surveillance and control program.
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BACKGROUND: Tuberculosis disproportionately affects vulnerable groups due to low 
health awareness and suboptimal care-seeking behaviour. Individualised 
person-centric approaches are scarce in India's national TB program. This study 
assessed the usefulness of behaviour change solutions (BCS) in improving TB case 
identification and treatment adherence among mining/industrial workers, 
migrants, tea-garden workers, tribals, and urban vulnerable.
METHODS: In this qualitative study we conducted 147 in-depth interviews (IDI) 
with adult (78 men, 69 women) BCS beneficiaries, facilitators (auto drivers, 
community leaders) and healthcare providers between May-August, 2023 in 
Karnataka, Telangana, Assam, and Bihar. We explored the usefulness of four BCSs 
- health auto (addressing decision fatigue and healthcare costs), jaanch coupon 
(addressing the loss aversion bias), TB starter-kit (reducing ambiguity 
aversion), and TB mukt certificate (reinforcing positive perceptions), through 
user experience. Interviews were conducted in local language (Kannada, Telugu, 
Hindi and Assamese), audio recorded, transcribed, and analysed using a deductive 
approach. A thematic analysis was done, focusing on participants' knowledge of 
the solutions, their experiences using them, perceived benefits and challenges, 
and recommendations for improvement. Thematic saturation was reached through a 
process of collaborative analysis, where the research team iteratively reviewed 
and discussed emerging patterns. The study received ethics approval from the 
National Institute of Mental Health and Neurosciences (NIMHANS), Bangalore.
RESULTS: The initial codes were merged into major themes based on their 
similarity. Findings indicated that health auto and jaanch coupon enhanced TB 
related awareness at the community level, reduced diagnostic delay, and 
facilitated increased case finding. On the other hand, use of starter-kit and TB 
mukt certificate led to improved treatment adherence. BCSs also supported timely 
decision-making, promoted treatment adherence, and empowered persons with TB by 
fostering a sense of entitlement. Moreover, BCSs attempted to address 
multifaceted vulnerabilities: while case finding solutions were able to 
facilitate accessibility and affordability by addressing physical barriers, the 
case holding solutions reduced stigma and improved community acceptance. 
However, the data also indicated that the solutions had challenges related to 
acceptability, and scalability.
CONCLUSIONS: Findings from this study underscored that BCS catalysed TB 
healthcare seeking by addressing cognitive barriers. It suggests that designing 
targeted cognitive interventions could potentially be a promising approach to 
alter cognitive biases, inculcate behavioural changes, and improve TB 
care-seeking and treatment outcomes.
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BACKGROUND: Afghan refugees in Pakistan face a high burden of tuberculosis (TB) 
due to displacement, overcrowding, and limited healthcare access. This study 
evaluates the effectiveness of Active Case (ACF) Finding implemented under the 
Global Fund-supported Multi-Country Grant, targeting Afghan refugees in 45 
refugee villages across Khyber Pakhtunkhwa and Balochistan provinces in 
Pakistan, during 2019 to 2024.
METHODS: A longitudinal descriptive study involving secondary data from the 
National TB Program was conducted. Trained health workers screened communities 
for TB symptoms, and presumptive cases were referred for diagnosis using smear 
microscopy, GeneXpert, and chest X-ray. TB patients received standardized 
treatment and follow-up under DOT. Data were analyzed using STATA v12.1.
RESULTS: Of 612,965 refugees, 560,000 (91%) were screened; 4,860 TB patients 
were identified (NNS = 115). Pulmonary TB accounted for 76% of cases; 52% were 
female, and 43% were aged 15-44. Treatment outcomes were available for 4,062 TB 
patients, with a 97% favourable outcome rate, exceeding WHO's 90% target.
CONCLUSION: Community-based ACF among Afghan refugees proved effective in 
detecting TB and achieving high treatment success. The intervention demonstrates 
the value of targeted outreach in improving TB care among refugees and 
underserved populations.
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BACKGROUND: Tuberculosis (TB) remains a leading cause of infectious disease 
death. New TB vaccines are currently in late-stage trials and may be available 
before the end of the decade. Modelling predicts new TB vaccines may reduce 
global burden but rely on assumptions about vaccine efficacy by TB disease stage 
and TB natural history, which may be incorrect. We explored the sensitivity of 
estimates of the impact of new TB vaccines to uncertainties in efficacy by 
disease stage and natural history.
METHODS AND FINDINGS: We developed a dynamic compartmental TB model for India, 
including early TB disease stages (non-infectious disease, infectious 
asymptomatic disease, and infectious symptomatic disease). Scenarios assumed 50% 
vaccine efficacy for 10 years and prevented progression to (a) only infectious 
symptomatic disease, or (b) any infectious disease (infectious asymptomatic 
disease and infectious symptomatic disease), or (c) any disease (non-infectious 
disease, infectious asymptomatic disease, and infectious symptomatic disease). 
We estimated impact on averting disease episodes over 2030-2050, compared to 
no-new-vaccine introduction. Results suggest, over 3 years, there was little 
difference in the proportion of cumulative symptomatic disease episodes averted 
by vaccines preventing only infectious symptomatic disease, any infectious 
disease, or any disease (1.6%, 2.3%, and 2.3%, respectively). However, over 20 
years, compared to vaccines preventing only infectious symptomatic disease, 
vaccines preventing any infectious disease, or any disease, averted a markedly 
higher proportion of symptomatic disease episodes (7.3%, 19.4%, and 23.3%, 
respectively), due to preventing continued transmission from infectious 
asymptomatic disease. A key limitation with any mathematical modelling study is 
the uncertainty associated with the inputs, and further data collection is 
required to better understand the transmissibility, morbidity, and dynamics of 
asymptomatic disease, to improve modelling estimates and inform wider policy.
CONCLUSIONS: Our modelling estimates that the population impact of new TB 
vaccines may depend on efficacy against infectious asymptomatic disease. TB 
vaccine trials should include analyses of participant sputum samples (collected 
during or at the end of trials and analysed at the end of trials) to enable 
better estimates of the potential value of new TB vaccines against infectious 
asymptomatic disease.
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Tuberculosis (TB) remains a major public health challenge in India despite 
extensive efforts under the National TB Elimination Programme. Delays in 
diagnosis and treatment initiation contribute substantially to ongoing 
transmission and poor clinical outcomes. This study assessed the duration and 
determinants of patient, health system, and total delays among TB patients in 
Mysuru, South India. A hospital based cross-sectional retrospective study was 
conducted at the Princess Krishnajammanni Tuberculosis and Chest Diseases (PKTB) 
Sanatorium, Mysuru, between January and June 2025. A total of 331 
microbiologically confirmed TB patients were interviewed using a pretested 
semi-structured questionnaire. Delays were defined as patient delay (>30 days 
from symptom onset to first healthcare consultation), health system delay (>7 
days from the first consultation to treatment initiation), and total delay (>37 
days). Logistic regression analysis was used to identify factors associated with 
prolonged delays. The median (IQR) durations for patient, health system, and 
total delays were 30 (25), 12 (16), and 43 (32) days, respectively. Patient 
delay was independently associated with informal education (AOR: 1.95; 95% CI: 
1.02-3.71) and poor TB-related knowledge (AOR: 31.40; 95% CI: 3.46-284.74). 
Health system delay was associated with socioeconomic vulnerability, including 
daily wage occupation (AOR: 6.15; 95% CI: 1.81-20.85), below-poverty-line 
economic status (AOR: 13.89; 95% CI: 3.38-57.17), first seeking care at private 
facilities (AOR: 17.28; 95% CI: 5.86-50.94), and visiting more than three 
healthcare facilities before diagnosis (AOR: 3.01; 95% CI: 1.23-7.32). Prolonged 
total delay (>37 days) was associated with informal education (AOR: 4.91; 95% 
CI: 1.64-14.76), being married (AOR: 4.34; 95% CI: 1.12-16.85), consulting 
private facilities initially (AOR: 15.80; 95% CI: 5.45-45.78), and multiple 
healthcare visits prior to diagnosis (AOR: 24.81; 95% CI: 10.34-59.50). Nearly 
two-thirds of TB patients experienced diagnostic delay. Poor awareness, 
socioeconomic disadvantage, and initial consultations at private facilities were 
the major contributors. Strengthening community awareness, improving engagement 
with private practitioners, and addressing socioeconomic barriers are essential 
to reducing delays and supporting India's TB elimination goals.
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The burden of lower respiratory tract infections (LRTIs) caused by Mycobacterium 
tuberculosis (MTB) among children and adolescents is often underestimated due to 
challenges in obtaining lower respiratory tract samples, nonspecific signs and 
symptoms, the paucibacillary nature of tuberculosis (TB), and the low yield of 
microbiological tests. Xpert MTB/RIF Ultra in induced sputum (IS) samples is the 
most promising test for improving microbiologic diagnosis of pulmonary 
tuberculosis (PTB) in young children. We describe the TBPed Brazil study, a 
multicenter, cross-sectional study in participants aged 6 months to 15 years. We 
designed a two-arm study: a hospital-based arm with patients hospitalized with 
LRTI and an outpatient-based arm with children and adolescents referred to 
TB-specialized clinics. The main aim in the hospital-based arm is to determine 
the prevalence of PTB. In the outpatient-based arm, the main objective is to 
determine the accuracy of Xpert MTB/RIF Ultra in IS samples compared to liquid 
culture. We evaluate in both arms: tuberculosis infection (TBI) prevalence, the 
accuracy of tongue swabs compared to liquid culture and clinical diagnosis, the 
risk factors associated with PTB or TBI; the accuracy of the Brazilian Ministry 
of Health scoring system for the diagnosis of PTB. In the hospital-based arm, we 
also evaluate the prevalence of viral and/or bacterial pathogens associated with 
LRTI. The sample size is 1,848 participants (1,118 hospitalized and 730 
outpatients). Enrollment began in December 2021 and is expected to conclude in 
2026, involving 27 study sites across Brazil. This is the first prospective 
nationwide investigation into the prevalence of PTB and TBI, as well as 
diagnostic accuracy across different methods, in children and adolescents in a 
large country with a significant TB burden. Study results will provide critical 
data on epidemiological, clinical, and diagnostic approaches to MTB and other 
respiratory pathogens in children in Brazil, guiding future studies and public 
health policies.
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Successful host colonization by bacterial pathogens requires appropriate 
response and adaptation to environmental signals encountered during infection, 
with two-component systems (TCSs) and serine/threonine protein kinases (STPKs) 
being two important signal transduction mechanisms. Mycobacterium tuberculosis 
(Mtb) possesses similar numbers of STPKs (11) and TCSs (12), but if and how 
these two regulatory systems coordinate to enable Mtb adaptation in response to 
key environmental cues remains poorly understood. Here, we identify extensive 
interactions between STPKs and TCSs, with a subset of STPKs demonstrating 
interactions with multiple TCS response regulators. STPK phosphorylation of 
purified DosR, the response regulator of the key nitric oxide 
(NO)/hypoxia-responsive TCS DosRS(T), decreased its binding to target promoter 
DNA and its ability to activate steady-state gene transcription, in marked 
contrast with the opposite phenotypes observed with the activated, 
phospho-aspartic acid form of DosR. Strikingly, a ΔSTPK Mtb mutant exhibited 
increased DosR regulon transcription at lower NO levels than wild type Mtb, 
illustrating how STPK phosphorylation of a TCS RR may act to restrict and 
fine-tune conditions in which activation occurs. Together, our results support a 
functional relationship between STPKs and TCSs, and shed light on the mechanisms 
underpinning STPK-TCS interplay.
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Substantial evidence demonstrates that men have a higher prevalence of 
tuberculosis (TB) and decreased use of TB services compared to women. Gender 
roles and norms contribute to these disparities by influencing social and 
structural determinants, as well as individual behaviours. In this analysis, we 
investigated attitudes towards gender equitable norms and TB testing behaviours 
amongst Malawian men and women participating in a prevalence survey conducted 
before a community-based TB active case finding trial in Blantyre. Attitudes 
towards equitable gender norms were captured through a modified version of the 
Gender Equitable Men Scale (GEMS). Gender inequitable views were prevalent among 
both men (56.1%) and women (55.8%). The association between a composite GEMS 
score and TB testing history was modelled using logistic regression, accounting 
for various sociodemographic covariates (age, sex, wealth quantile, education, 
and HIV status) (OR = 1.12, 95% CI: 0.88-1.42, p = 0.373). Bivariate analysis 
demonstrated no notable confounding by any covariates and no strong effect 
modification. While GEMS score had no association with TB testing history among 
women, men with higher GEMS scores (less gender-equitable views) were more 
likely to have been tested for TB across age groups. These findings provide a 
basis for future investigation into the patterns and motives TB behaviours, 
particularly in older men. Tailored public health strategies may then be 
implemented to address this important population.
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Tuberculosis (TB) is an infectious disease that remains one of the most pressing 
threats to public health, especially in South Asian countries. Despite being 
curable, it is a major cause of morbidity and mortality, driven by factors such 
as poverty, lack of nutrition, HIV infection, and overcrowding of individuals. 
Among modifiable risk factors, tobacco smoking has long been established as a 
major contributor to TB incidence. However, the increasing use of 
vapes/e-cigarettes, perceived as a safer alternative to traditional smoking, can 
pose as an underrecognized threat to TB control, particularly in high-burden 
regions. Vaping exposes individuals to nicotine, flavoring agents, and toxic 
substances that compromise lung immunity. Evidence shows that vaping impairs 
alveolar macrophage function, reduces cytokine signaling, and suppresses defense 
peptides in the host. All of these factors enhance Mycobacterium tuberculosis 
pathogenesis. Radiologically, vaping-induced injury can resemble features of 
military TB, such as ground-glass opacities, complicating diagnosis and 
eventually leading to misdiagnosis. Despite these concerns, South Asian 
countries fail to enforce strategies to ban the use of e-cigarettes. To address 
this important public health concern, vaping must be incorporated into TB risk 
assessments and recognized as a modifiable risk factor to strengthen public 
health efforts and accelerate progress towards TB elimination in South Asian 
countries.
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BACKGROUND AND OBJECTIVES: Mycobacterium tuberculosis (Mtb) causes tuberculosis 
(TB) in humans. Poor treatment responses are a threat to global TB control, as 
such, understanding contributing factors to poor responses is important. We 
proposed that antibiotic tolerance could contribute to delayed culture 
conversion (recalcitrant TB), and resistance amplification in patients during TB 
treatment. We thus ventured to investigate the role of drug tolerance in delayed 
culture conversion and resistance amplification in TB patients.
METHODS: We collected serial Mtb isolates from patients with (i) 
drug-susceptible TB who remained culture positive for up to 6 years (i.e. 
recalcitrant TB), and (ii) multidrug-resistant TB (MDR-TB) where resistance 
amplified during treatment. We measured tolerance to rifampicin in 
drug-susceptible TB strains and tolerance to moxifloxacin in MDR-TB strains 
using a real-time time-kill assay.
RESULTS AND DISCUSSION: Rifampicin tolerance evolved within-host, increasing up 
to and ∼1.5-fold, however, there was no apparent contribution of rifampicin 
tolerance to delayed culture conversion. Tolerance to moxifloxacin in MDR-TB 
patients appeared negatively associated with resistance amplification and 
consistently decreased over time in patients.
CONCLUSION: Our findings confirm that antibiotic tolerance evolves in Mtb within 
patients over time during treatment. However, there was no evidence that this 
tolerance influences treatment responses, calling for further investigation of 
contributors to adverse treatment responses and their mitigation.

© The Author(s) 2026. Published by Oxford University Press on behalf of British 
Society for Antimicrobial Chemotherapy.

DOI: 10.1093/jacamr/dlag007
PMCID: PMC12887598
PMID: 41674995

41. Expert Rev Anti Infect Ther. 2026 Feb 22:1-21. doi: 
10.1080/14787210.2026.2631525. Online ahead of print.

Post-tuberculosis lung disease and pulmonary aspergillosis management: 
challenges and considerations.

Sehgal IS(1), Muthu V(1), Salzer HJF(2)(3)(4), Agarwal R(1).

Author information:
(1)Department of Pulmonary Medicine, Postgraduate Institute of Medical Education 
and Research (PGIMER), Chandigarh, India.
(2)Division of Infectious Diseases and Tropical Medicine, Department of Internal 
Medicine 4 - Pneumology, Kepler University Hospital, Linz, Austria.
(3)Medical Faculty, Johannes Kepler University Linz, Linz, Austria.
(4)Ignaz-Semmelweis-Institute, Interuniversity Institute for Infection Research, 
Vienna, Austria.

INTRODUCTION: Post-tuberculosis lung abnormality (PTLA) affects over 50-140 
million TB survivors globally, creating a highly permissive environment for 
secondary fungal disease, particularly chronic pulmonary aspergillosis (CPA). 
CPA is now recognized as the most frequent and clinically significant 
Aspergillus-related complication of PTLA, contributing substantially to 
respiratory morbidity, misdiagnosis as TB relapse, and excess mortality in high 
TB-burden regions. Despite this, CPA remains largely absent from post-TB care 
pathways.
AREAS COVERED: This review synthesizes current evidence on CPA complicating 
PTLA, including epidemiology, pathogenesis, diagnosis, and management. Key 
findings include CPA prevalence of 7-23% in TB survivors, diagnostic utility of 
automated A. fumigatus-IgG assays, and characteristic chest CT-features. 
Randomized trials demonstrate the superiority of 12-month itraconazole, 
comparative efficacy of itraconazole and voriconazole, and the emerging role of 
posaconazole, isavuconazole, and nebulized amphotericin B are summarized. Field- 
and hospital-based diagnostic algorithms, refined treatment response criteria, 
and gaps in biomarker monitoring are addressed.
EXPERT OPINION: CPA remains severely underdiagnosed due to overlapping features 
with TB, limited diagnostic access, and absence from national TB programs. 
Integrating CPA diagnostic bundles into national TB programs, standardizing 
serologic thresholds, ensuring antifungal stewardship, and developing validated 
composite response criteria are essential to improving outcomes in PTLA 
populations.
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The escalating threat of antimicrobial resistance (AMR) in Mycobacterium 
tuberculosis highlights the urgent need for innovative therapeutic strategies 
through searching for novel inhibitor molecules. Plant and marine habitats are 
rich reservoirs of bioactive compounds. Targeting critical pathways for M. 
tuberculosis survival, such as cell wall biosynthesis, offers a promising 
approach for drug discovery. Diaminopimelate, a critical component of the 
bacterial cell wall, is synthesized through the lysine biosynthesis pathway. 
Dihydrodipicolinate synthase (Mtb-DapA) is a promising drug target in this 
pathway. We screened antitubercular natural and marine-derived compounds against 
Mtb-DapA using molecular docking, molecular dynamics (MD) simulations, Molecular 
Mechanics Poisson Boltzmann Surface Area (MM-PBSA) analysis was performed to 
estimate binding free energies and identify promising inhibitors. In this study, 
we analysed 633 phytochemicals from the BioPhytMol Database, 210 anti-TB 
phytochemicals from recent literature, and 406 marine habitat-derived anti-TB 
compounds. We report top three inhibitors glycyrrhizin, micromeline and 
lico-isoflavone based on MD simulations and MM-PBSA analysis. Binding free 
energies of glycyrrhizin, micromeline and lico-isoflavone were -50.39 kcal/mol, 
-17.90 kcal/mol, -17.88 kcal/mol respectively as revealed through MM-PBSA 
analysis. Glycyrrhizin emerged as the most potent inhibitor. These findings 
underscore the therapeutic potential of glycyrrhizin, micromeline and 
lico-isoflavone as promising candidates for further development thereby offering 
hope for alternative treatments against M. tuberculosis.
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Here, we have used a comprehensive, system-wide approach to delineate the 
function of the virulence-associated proteins B and C 36 (VapBC36) 
toxin-antitoxin (TA) system in Mycobacterium tuberculosis pathophysiology. We 
show that VapC36 interacts with cognate and noncognate antitoxins. We 
demonstrate that serX is degraded in vitro by VapC36. We show that VapC36 binds 
copper, which enhances its ribonuclease activity. Furthermore, we report that 
deletion of vapBC36 or vapC36 enhances the susceptibility of M. tuberculosis 
upon exposure to copper in vitro. Compared to the wild-type strain, ΔBC36 was 
attenuated for growth in guinea pigs. However, deletion of either vapC36 or 
vapBC36 did not affect M. tuberculosis growth in mice. Compared to the wild-type 
strain, the in vivo susceptibility of ΔC36 and ΔBC36 strains was increased in 
copper-fed mice. Together, these findings have enhanced our understanding of the 
regulation and contribution of TA systems in mycobacterial pathophysiology.
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Tuberculosis (TB) patients who are diagnosed but not registered and initiated on 
TB treatment are categorised as initial loss to follow-up (ILTFU). ILTFU is a 
key driver of morbidity and mortality associated with TB and is a contributing 
factor to high TB transmission rates. LINKEDin was a quasi-experimental study 
which evaluated two specific interventions for reducing ILTFU in three high-TB 
burden provinces in South Africa, conducted from October 2018 to December 2020. 
As part of LINKEDin, we undertook a micro-costing from the healthcare provider 
perspective using an activity-based costing approach. Cost estimates included 
the cost of the operation of an integrated provincial health data centre in the 
Western Cape, apportioned to the TB activities it supported in the province. 
Cost estimates were linked to intervention outcomes to understand the 
incremental cost of the intervention per additional patient linked to care 
compared to rates of ILTFU in the absence of the interventions. Sensitivity 
analyses were conducted to account for uncertainty in the intervention outcomes, 
and for periods where the implementation of the intervention was interrupted due 
to COVID-19 related disruptions. Costing data were collected between August 2020 
and March 2021. The total cost of implementing the LINKEDin intervention in the 
WC and KZN was $7 534.42 per month. The cost of implementing LINKEDin in the 
Western Cape accounted for 56% the total cost of the intervention - 8% from the 
operations of the PHDC and 48% from the cost of running the intervention - while 
only 44% of the total cost was accounted for by the intervention run in 
KwaZulu-Natal. The primary cost driver of the interventions were staff salaries, 
with the cost of data extraction and in-hospital activities low relative to 
primary healthcare (PHC)-based follow-up activities. In terms of cost 
effectiveness, the LINKEDin interventions in KZN was cost $377.28 per additional 
person linked to care, and $243.62 in the WC, per additional person linked to 
care. In the Western Cape, systematically tracking persons with TB using an 
automated system proved highly cost efficient compared to the more labour 
intense approach adopted in KwaZulu-Natal. Optimising the curation and 
management of data and increasing the effectiveness of tracing systems and 
processes can result in cost-savings.
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PURPOSE OF REVIEW: The literature review is pertinent because diagnosing 
pediatric tuberculosis (PdTB) remains quite challenging, especially in areas 
with limited resources, due to complications caused by variable generalized 
symptoms, paucibacillary characteristics, vague clinical manifestations, and 
challenges associated with pediatric sputum sample production. Recent 
developments in artificial intelligence have the potential to enhance the 
accuracy of diagnoses and the effectiveness of treatments.
RECENT FINDINGS: Nineteen published studies between January 2024 and July 2025 
were examined, which focused on artificial intelligence driven chest X-ray (CXR) 
examination and medical prediction. The reviewed studies utilized convolutional 
neural networks (CNN), transfer learning, and stacked ensemble machine learning 
(SEML) to achieve sensitivity values ranging from 76.0 to 98.2%, specificity of 
70.0 to 98.0%, and area under the curve (AUC) values of as high as 0.98 in 
AI-CXR diagnosis for the detection of PdTB. Through continuous experiments and 
use of the AI-CXR triage in Ethiopia (2025), successfully identifying over 30% 
of patients, while prediction models indicate 82% hepatotoxicity concerns in 
Nigerian cohorts. Plasma proteomics and exhaled breath analysis are emerging 
methodologies that exhibit potential; however, pediatric datasets are limited, 
necessitating multicenter validation.
SUMMARY: Artificial intelligence enhances the diagnosis and treatment prediction 
of PdTB in resource-constrained settings. The integration of artificial 
intelligence with existing diagnostic tools like GeneXpert and telemedicine 
strategies can significantly improve the efficiency of screening processes. 
Future research efforts should prioritize the expansion of pediatric datasets 
and the evaluation of multimodal AI-PdTB approaches.
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BACKGROUND: Households are a focus of tuberculosis (TB) active case finding 
strategies. However, little is known about patterns of (non-infectious) latent 
TB infection clustering in households without a known infectious index case, or 
how household membership affects progression through the TB infection care 
cascade.
METHODS: Using data from a multistate community health center network in the US, 
we identified individuals with a positive TST or IGRA between 2014-2022. We 
implemented an algorithm to link these "sentinel patients" with household 
members in the database. We determined rates and predictors of TST/IGRA testing, 
test positivity among those tested, and treatment prescription among household 
members.
RESULTS: We identified 35,772 sentinel patients with a positive TST or IGRA, who 
were linked to 129,432 household members. Of household members, 33,821 (26.1%) 
had a TST/IGRA within two years of the sentinel patient's positive test, of whom 
3,127 (9.3%) had a positive test and 641 (20.6%) were prescribed TB infection 
treatment. Whether the sentinel patient was prescribed treatment was associated 
with household member being tested (aOR 1.16 [95%CI 1.10, 1.21]) and being 
prescribed treatment (aOR 9.68 [95%CI: 7.71, 12.16]).
CONCLUSIONS: Most household members had no documented TB infection test before 
or within 2 years after a sentinel patient in the household had a positive test. 
Household member and sentinel patient characteristics, conditions, and treatment 
were associated with household member testing, test positivity, and treatment 
prescription. Households may be an effective but underutilized context to 
identify and treat individuals with TB infection, even when no TB disease cases 
are present.
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Mycobacterium tuberculosis (Mtb) induces necrotic cell death of infected 
macrophages, which contributes to tissue necrosis and the progressive loss of 
lung function during tuberculosis. Mtb can induce multiple forms of programmed 
necrosis, including necroptosis, pyroptosis and ferroptosis. Concurrently, Mtb 
also inhibits apoptosis to prevent a host-beneficial cell death response. This 
paper will first provide an overview of the programmed cell death pathways 
relevant to Mtb infection. It will then discuss how Mtb activates and 
manipulates these pathways under different conditions, including a comparison of 
the findings across mouse, human, and zebrafish-derived macrophages.
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INTRODUCTION: Young children and children living with HIV are at high risk of 
progressing to tuberculosis (TB) disease following Mycobacterium tuberculosis 
(Mtb) exposure and infection, and also of developing severe forms of disease and 
TB-related mortality. Identifying children who have very early (sub-clinical) TB 
disease, prior to progression to clinically apparent TB, would mean that TB 
preventive treatment (TPT) could be more efficiently targeted to this group. 
Identifying biomarker changes on drug therapy in children with Mtb infection or 
very early disease could pave the way for the development of tests that can 
identify which children have viable bacilli and are therefore at increased risk 
of disease progression.
METHODS AND ANALYSIS: The INTREPID study will use already collected samples 
taken from well-phenotyped paediatric cohorts in three clinical studies 
conducted in South Africa in children <5 years, including a drug-resistant TPT 
trial (TB-CHAMP), an observational household contact study (interferon-gamma 
release assay studies) and a prospective diagnostic study (Umoya), all conducted 
in a setting with a high burden of TB and HIV. We will employ transcriptomic, 
proteomic, metabolomic and serology approaches to analyse changes in host blood 
profiles at every stage along the TB continuum, from Mtb exposure to disease and 
from children treated for Mtb infection and early TB disease, as well as 
targeted Mtb antibody analysis. Data on viral co-infections and relevant 
clinical and epidemiological parameters will be integrated and evaluated to 
identify the optimal biosignatures that can predict future progression to 
clinically overt disease in children below 5 years of age, including those 
living with HIV.
ETHICS AND DISSEMINATION: The study protocol received ethical approval from the 
Stellenbosch University Health Research Ethics Committee (N23/03/025). The study 
findings will be disseminated through peer-reviewed publications, scientific 
conferences and formal presentations to healthcare professionals and to local 
communities, in collaboration with the Desmond Tutu TB Centre Community Advisory 
Board.
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OBJECTIVE: Social support is an important factor for psychosocial well-being and 
motivation to follow the treatment strictly in people with drug-resistant 
tuberculosis (DR-TB). Thus, this study aimed to determine the availability of 
social support and its association factors in people with DR-TB in selected 
hospitals in Ethiopia.
DESIGN: A cross-sectional study was conducted in Addis Ababa (at Saint Peter and 
ALERT hospitals) and Bishoftu Hospital in Ethiopia. The study involved 130 
people with DR-TB from January to May 2023.
PARTICIPANTS: All adult people on DR-TB treatment for at least 2 months were 
enrolled consecutively from the registration book. A structured questionnaire 
was used to collect data. Data were entered to Open Data Kit and analysed with 
SPSS V.22. Descriptive statistics were used to describe the characteristics of 
the participants. A linear regression model was used to assess factors 
associated with social support.
MAIN OUTCOME: Availability of social support from different sources.
RESULTS: The overall proportion of availability of social support obtained from 
different sources was 97.7% with 95% CI of (93.1% to 99.5%). Sex (β=0.61, 95% CI (0.28 to 0.94); p<0.001), marital status (β=0.59, 95% CI (0.26 to 0.93); 
p=0.001) and patient self-stigma score (β=0.60, 95% CI (0.42 to 0.78); p<0.001) 
were significantly associated with social support score.
CONCLUSIONS: A considerable proportion of people with DR-TB were obtaining 
social support from different sources. Interventions targeted female sex, single 
marital status and perceived social stigma are required to enhance social 
support conditions in people with DR-TB.
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Lack of accurate yet inexpensive diagnostics remains a critical bottleneck in 
the control and elimination of tuberculosis (TB). The interferon-gamma release 
assay (IGRA), which involves measurement of the release of the cytokine, 
interferon-gamma (IFN-γ), in blood samples stimulated with Mycobacterium 
tuberculosis antigens, is used to detect latent TB infection. Use of IGRA in 
resource-poor settings, in which TB is endemic, is, however, hindered by the 
need for specialized equipment for sensitive detection of low amounts of 
cytokine released. Additionally, recent research has shown the advantage of 
multiplexed detection of other non-IFN-γ cytokines in improving diagnostic 
accuracy. However, this requires even more expensive instrumentation and there 
are no inexpensive or point-of-care compatible multiplexed cytokine detection 
tools available yet. Here, we develop and demonstrate a low-cost, 
high-throughput, multiplexed cytokine detection platform based on amplified 
enzymatic silver metallization on a plastic substrate. The assay is performed in 
microwells formed on a commonly available plastic petri dish, and the dry 
readout of the deposited silver is obtained using a cellphone camera, thus 
significantly reducing overall cost and complexity of multiplexed cytokine 
detection. We demonstrate the ability to measure clinically relevant 
sub-picomolar levels of multiple cytokines, including IFN-γ, interleukin-2 
(IL-2), and tumor necrosis factor alpha (TNF-α) from a small volume (<5μL) of 
the same blood sample used in an IGRA. Furthermore, we demonstrate the use of 
this assay to distinguish IGRA+ and IGRA- participant samples from a TB endemic 
setting.
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BACKGROUND: Mycobacterium tuberculosis resistance to standard-of-care agents is 
increasing. It is imperative to identify new combinations that increase the rate 
and depth of bacterial kill, shorten therapy and also suppress resistance. There 
has been little prior effort to identify combination regimens that employ new or 
repurposed drugs in a rational way.
METHODS AND FINDINGS: Our group developed a pathway to combine agents to achieve 
this end. This pathway starts with standard baseline evaluations (e.g., MIC), 
leverages information from in vitro assessments (hollow fiber infection model), 
then analyzes 2-agent combinations in a 96 well quantitative culture 
checkerboard format (Greco URSA model with simulation). Finally, development of 
a high dimensional mathematical model allowed evaluation of 2- and 3-drug 
regimens in multiple metabolic states to draw inferences regarding combination 
therapies. We prospectively evaluated these regimens in animal models. We showed 
that a prospectively chosen regimen of pretomanid, moxifloxacin plus bedaquiline 
performed as predicted. In the BALB/c murine model, this regimen produced 
sterilization in a cohort that was held for 12 weeks after therapy cessation, as 
it did in the C3HeB/FeJ ("Kramnik") murine model. Finally, this and other 
regimens were evaluated in a cynomolgus macaque model. The decrement of the 
18F-deoxyglucose signal in Positron emission tomography (PET)- computed 
tomography (CT) evaluations was best with this regimen. Other endpoints such as 
necropsy score and colony counts in lung and lymph nodes also demonstrated that 
this regimen behaved as predicted from our pathway/algorithm.
CONCLUSIONS: We conclude that this provides a way forward for the future to 
identify the most promising regimens to shorten therapy for tuberculosis and 
suppress emergence of resistance.
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BACKGROUND: Tuberculous meningitis (TB meningitis), the most severe form of 
tuberculosis (TB), carries high mortality and neurological sequelae, and current 
rifampin-based regimen are limited by poor central nervous system penetration. 
Alternative rifamycins like rifapentine and rifabutin, with different 
pharmacokinetic profiles, are effective for treating drug-susceptible pulmonary 
TB, with rifapentine now forming the basis of a WHO-approved 4-month daily 
rifapentine-moxifloxacin regimen, and retrospective studies showing that 
rifabutin-based regimens are effective and well-tolerated, both drugs still need 
dedicated evaluation in TB meningitis.
METHODS: Mice were intracranially inoculated with Mycobacterium tuberculosis and 
treated with rifamycin (rifampin, rifapentine or rifabutin)-based regimens at 
human equipotent doses. We assessed the bactericidal activities of the three 
regimens, rifamycin tissue concentrations, brain inflammation [brain magnetic 
resonance imaging (MRI), tissue immunofluorescence, cytokines] and neuronal 
injury.
RESULTS: Both rifapentine- and rifabutin-containing regimens demonstrated 
bactericidal activity in the brain, similar to or better than the standard 
rifampin-containing regimen, as well as reduced neuroinflammation and brain 
injury.
CONCLUSION: Alternate rifamcyins, rifapentine and rifabutin, show therapeutic 
activity and neuroprotective effects, supporting their evaluation in clinical 
trials for treating TB meningitis.
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BACKGROUND: Bovine tuberculosis (BTB) has a significant impact on both the 
cattle industry and human health. Understanding its transmission, clinical 
signs, risk factors, and control measures is essential for prevention. This 
study aimed to evaluate the knowledge, attitudes, and practices regarding BTB in 
high-burden areas of Malawi.
METHODS: A stratified sampling design was employed to collect data from 463 
butchers, dairy farmers and cattle farmers in different locations and settings 
in Malawi. Aggregate scores on knowledge, attitudes, and practices were taken as 
multivariate measurements and fitted with multivariate linear regression models.
RESULTS: Participants displayed satisfactory knowledge (88.68%), negative 
attitudes towards risky behaviours (92.27%), and appropriate practices (86.83%) 
concerning BTB. Most were aware of its presence in cattle (85.71%) and potential 
transmission to humans (74.09%), yet exhibited gaps in understanding clinical 
signs and held misconceptions about hereditary transmission. Many participants 
demonstrated risky behaviours, such as consuming raw animal products and selling 
products from infected animals. Individuals with secondary (β: -2.148; 95% CI: 
-4.168, -0.127) and tertiary education (β: -3.488; 95% CI: -6.626, -0.349) 
exhibited more negative attitudes towards risky behaviours compared to those 
with informal education. Adults aged 18-30 (β: -2.777; 95% CI: -5.469, -0.085) 
and those aged 31-45 (β: -3.035; 95% CI: -5.752, -0.319) demonstrated better 
protective practices than youths under 18.
CONCLUSION: There is an urgent need for targeted health education on BTB, 
focusing on clinical signs and the myth of hereditary transmission, particularly 
aimed at young people, individuals with limited formal education, and farmers, 
to enhance prevention efforts.
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Treatment of rifampicin-resistant tuberculosis (RR-TB) involves drugs that can 
prolong the QT interval. There is limited data on risk factors and the level of 
cardiac monitoring required. We analysed STREAM Stage 2 data to address these 
issues. A post-hoc analysis was undertaken of data from participants allocated 
to 3 regimens: 9-month control (n = 202), 9-month oral (n = 211) and 6-month 
(n = 143). Risk factors for development of a QT or QTcF (corrected QT interval 
[Fredericia's formula]) interval ≥500ms were assessed. The diagnostic accuracy 
of a monitoring strategy for QT/QTcF prolongation was tested. QT/QTcF ≥ 500ms 
occurred on all regimens: 9-month control (n = 14 (6.9%)), 9-month oral (n = 8 
(3.8%)) and 6-month (n = 6 (4.2%)). The participating country with the highest 
number of QT/QTcF interval ≥500ms events was Mongolia (18 events [64%]). A 
higher baseline QTcF was significantly associated with development of 
QT/QTcF ≥ 500ms (OR 1.05; 95% CI 1.03 to 1.07, p < 0.001). There was a suggested 
association between moxifloxacin (compared to levofloxacin, OR 2.49; 95% CI 0.92 
to 6.71, p = 0.07) and a higher baseline TSH (OR 3.52; 95% CI 0.84 to 14.73, 
p = 0.08) and increased odds of QT/QTcF ≥ 500ms. The monitoring strategy 
performed well in the control (sensitivity 100%; specificity 62%; positive 
predictive value (PPV) 13% and negative predictive value (NPV) 100%) and oral 
(sensitivity 100%, specificity 59%, PPV 6% and NPV 100%) regimen groups. 
Baseline QTcF and geographical region were associated with increased odds of 
QT/QTcF prolongation. The monitoring strategy performed well in the 
identification of participants at higher risk of QT/QTcF prolongation.

Copyright: © 2026 Hughes et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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BACKGROUND: Short-course tuberculosis preventive therapy with isoniazid and 
rifapentine (HP) is widely recommended, but the acceptability and safety of one 
month of daily HP (1HP) compared to three months of weekly HP (3HP) is 
uncertain. We compared treatment with these two regimens in people with a 
positive latent tuberculosis infection test and without HIV infection. We 
hypothesized that 1HP would have greater treatment completion and fewer targeted 
safety events than 3HP.
METHODS AND FINDINGS: We conducted a Phase 4 randomized trial of 1HP versus 3HP 
in adolescents and adults without HIV infection with recent tuberculosis 
exposure and a positive latent tuberculosis infection test in two sites in 
Brazil. The primary outcomes were successful completion of >90% of medication as 
ascertained by self-report, pill counts, and pharmacologic monitoring, and 
safety. Treatment safety was defined as occurrence of Grade >2 targeted events 
or discontinuation of treatment for side effects. We randomized 500 individuals 
to 1HP (249) and 3HP (251); 193 males and 307 females, with a median age of 39 
years. Treatment completion was 89.6% for 1HP recipients versus 84.1% for 3HP 
recipients (site-adjusted risk difference 5.2%, [95% CI: [-0.1%, 11.2%], 
p = 0.10). Targeted >Grade 2 adverse safety events or treatment discontinuation 
occurred in 16.1% of 1HP recipients and 10.4% of 3HP recipients (site-adjusted 
risk difference 6.1%, [95%CI: [-0.04%, 12.3%], p = 0.05). The proportions who 
discontinued treatment for any side effect were 7.2% for 1HP and 4.4% for 3HP. 
The risk difference for the primary safety outcome adjusted for site and 
baseline demographic and clinical covariates was 3.4% (95% CI [-2.3,9.1%], 
p = 0.24). The trial was not designed to ascertain efficacy.
CONCLUSION: Both 1HP and 3HP had high rates of treatment success. Participants 
assigned to 1HP had more targeted safety events, mostly low-grade. Neither 
regimen was superior to the other. These results will inform global guidelines 
for tuberculosis preventive therapy. NCT04703075 (clinicaltrials.gov).
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INTRODUCTION: Tuberculosis (TB) causes significant morbidity and mortality 
worldwide. Diagnosing TB in service members can be a challenge given the overall 
low incidence but increased risk of exposure that accompanies military travel, 
training and activities. Here we describe clinical features, risk factors, and 
characteristics of initial diagnoses of TB at the largest Department of Defense 
hospital.
MATERIALS AND METHODS: Acid-fast bacilli cultures positive for Mycobacterium 
tuberculosis at Brooke Army Medical Center were reviewed identifying TB cases 
between 2010 and 2023. Epidemiologic, clinical, and microbiologic data were 
collected from medical records. Only patients with initial diagnosis at Brooke 
Army Medical Center (BAMC) were included.
RESULTS: Twenty-nine patients (65% non-U.S. born) were diagnosed with TB, 
primarily pulmonary. Latent tuberculosis infection was the most common 
comorbidity (33%), followed by diabetes and lung disease (21% and 17%). Cough 
and sputum production were the most frequent symptoms (59%, 48%); 24% were 
asymptomatic at diagnosis. Acid fast bacilli (AFB) smear positive patients were 
older with higher rates of classic TB symptoms. Median number of sputum cultures 
was 4; 58% were collected at least 8 hours apart; 41% had one collected before 
10 AM. Only 75% of samples included TB nucleic acid amplification testing 
(NAAT).
CONCLUSIONS: Acid fast bacilli smear negative patients tended to be younger, 
asymptomatic, have more chronic lung disease, extrapulmonary disease, prior 
latent tuberculosis infection (LTBI), and longer time from symptoms to treatment 
highlighting the diagnostic difficulty of these cases. Patients with sputum 
negative disease and extrapulmonary TB had more days between symptom onset and 
treatment than AFB sputum positive TB cases. Half of AFB smear negative active 
duty patients were also TB NAAT negative. Care should be taken when evaluating 
young, asymptomatic active duty patients with high-risk histories and features 
for tuberculosis. More research is needed to enhance initial diagnostic 
evaluation and testing and evaluation for TB in civilian and military 
population.
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BACKGROUND AND OBJECTIVES: Levofloxacin is an essential drug in 
multidrug-resistant tuberculosis (MDR-TB) treatment, but high pharmacokinetic 
variability necessitates therapeutic drug monitoring (TDM) to optimise exposure 
and improve outcomes. Traditional TDM requires invasive blood sampling, limiting 
feasibility. Saliva sampling, a non-invasive matrix may simplify implementation. 
We aimed to develop a levofloxacin population pharmacokinetic (popPK) model 
integrating plasma and saliva data, and to evaluate saliva-based limited 
sampling strategies to support model-informed TDM for levofloxacin in practice.
METHODS: Adults receiving oral levofloxacin for ≥ 7 days had plasma and saliva 
samples collected at 0, 2, and 5 h post-dose. A plasma-and-saliva popPK model 
was developed using NONMEM, including covariate evaluation. Predictive 
performance of saliva-based limited sampling strategies for estimating plasma 
AUC24 was assessed using Bayesian estimation and Monte Carlo simulations.
RESULTS: A total of 57 patients with 342 paired plasma-saliva samples were 
evaluated. One-compartment model incorporating saliva bio-compartment with 
first-order absorption (with a lag time) and elimination best described the 
data. No significant covariates were identified. Simulations showed that the 
three-point saliva strategy (0, 2, 5 h) predicted plasma AUC24 within clinically 
acceptable limit (< 15% prediction error). A single 2-h sample yielded 
comparable accuracy. Two- and three-sample saliva strategies up to 16 h 
post-dose also showed clinically acceptable accuracy.
CONCLUSIONS: The developed popPK model enables reliable estimation of 
levofloxacin exposure from limited saliva samples. A single 2-h post-dose saliva 
concentration may support model-informed levofloxacin TDM in routine MDR-TB 
care. This approach may be beneficial in settings where plasma-based TDM is 
logistically or ethically challenging.
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Evidence regarding the diagnostic value of quantitative interferon-gamma release 
assay (IGRA) results in elderly populations is limited, and large-scale data for 
QuantiFERON-TB Gold Plus (QFT-Plus) are scarce. We evaluated QFT-Plus and 
T-SPOT.TB (T-SPOT) for distinguishing active tuberculosis (ATB) from latent 
infection (LTBI) in elderly individuals in Japan, a super-aged country. We 
conducted a retrospective, cross-sectional diagnostic accuracy study of patients 
≥65 years who underwent IGRA testing between 2015 and 2024 at two hospitals: a 
tuberculosis referral center (QFT-Plus and T-SPOT) and a tertiary hospital 
(T-SPOT only). ATB was defined as microbiologically confirmed TB. Quantitative 
IGRA values were compared between ATB and LTBI in all patients and in 
IGRA-positive subsets. Receiver operating characteristic (ROC) curves assessed 
discriminatory performance. Among 10,745 elderly patients (ATB: n = 310; LTBI: n 
= 1,158), values showed substantial overlap. For T-SPOT, the area under the 
curves (AUCs) improved at Tosei General Hospital (TGH) (ESAT-6: 0.679, CFP-10: 
0.670) in IGRA-positive cases. In contrast, all-patient AUCs at Fujita Health 
University Hospital (FHUH) were low (ESAT-6: 0.367, CFP-10: 0.362), 
demonstrating an inverse association, though they improved (ESAT-6: 0.607 and 
CFP-10: 0.554) in IGRA-positive cases. For QFT-Plus, all-patient AUCs were low 
(TB1 antigen: 0.462, TB2 antigen: 0.470), but improved in the IGRA-positive 
cohort (TB1 antigen: 0.630, TB2 antigen: 0.645). The optimal quantitative 
cutoffs in IGRA-positive cases provided modest diagnostic accuracy. In elderly 
individuals, quantitative IGRA values alone have limited ability to distinguish 
ATB from LTBI, but QFT-Plus and T-SPOT show modest improvement in IGRA-positive 
cases. Although not suitable as a stand-alone diagnostic, quantitative IGRA may 
assist risk stratification and decision-making in selected 
scenarios.
IMPORTANCE Tuberculosis remains a major health concern in aging 
societies, such as Japan, where most patients are elderly adults with impaired 
immune function. Interferon-gamma release assays (IGRA) are widely used for 
detecting infection, but the role of their quantitative values in 
differentiating active tuberculosis from latent tuberculosis infection has been 
uncertain. Our study is the first to evaluate the quantitative performance of 
the latest QuantiFERON-TB Gold Plus and T-SPOT.TB specifically in elderly 
patients, across both a tuberculosis referral hospital and a university 
hospital. Although absolute separation between active and latent disease was not 
achieved, we found that, in test-positive individuals, active cases tended to 
yield higher values, particularly with T-SPOT.TB. This indicates that 
quantitative information, when interpreted within the clinical context, can 
assist physicians in assessing risk and guiding further diagnostic steps, 
offering practical value for improving decision-making in the care of vulnerable 
elderly patients.
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BACKGROUND: Adherence to antituberculosis therapy is an important determinant of 
treatment outcome in rifampicin-resistant tuberculosis (RR-TB). Understanding 
adherence to contemporary treatment regimens in routine care is needed to 
support implementation in TB programs. We aimed to characterize temporal 
adherence patterns among people receiving oral treatment for RR-TB.
METHODS: We conducted a prospective observational cohort study at a referral TB 
hospital in South Africa. People ≥15 years with pulmonary RR-TB starting an oral 
9-12-month regimen were included. Treatment adherence was measured using a 
digital pillbox during ambulatory care and with directly observed therapy during 
hospital care. The primary outcome was proportion of adherence days through nine 
months. Latent class group-based trajectory modelling was used to identify 
temporal adherence patterns.
RESULTS: 209/248 (84.3%) participants had assessable adherence data from the 
digital pillbox or directly observed therapy. Overall median adherence was 82% 
(IQR 63-98) with combined measures, and 72% (IQR 51-92) with digital pillbox 
only. Four distinct adherence patterns were identified. Adherence was 93-100% in 
the first month. Two groups, representing 136 (65.1%) individuals, had small 
reductions in adherence over time, separated by higher and lower early 
adherence. In the other two groups, there was a 50% reduction in adherence by 
months three (48/209, 23.0%) and six (25/209, 12.0%), respectively. Lower 
adherence over time was associated with having exclusive ambulatory care, 
treatment with the shorter regimen only, and age <40 years.
CONCLUSIONS: Treatment adherence declined over time in distinct temporal 
patterns. Group characteristics could identify individuals who may benefit from 
enhanced treatment support.
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BACKGROUND: This study investigated drug resistance status and trends in 
patients with extrapulmonary tuberculosis (EPTB) and compared them with those in 
patients with pulmonary tuberculosis (PTB).
METHODS: The phenotypic drug susceptibility test (DST) results of patients with 
culture-confirmed tuberculosis (TB) diagnosed at seven hospitals in South Korea 
between 2010 and 2019 were retrospectively analyzed.
RESULTS: Overall, 10,557 patients were included in the analysis (747 and 9,810 
patients in the EPTB and PTB groups, respectively). The proportion of EPTB among 
all patients with TB demonstrated an increasing trend over the study period. In 
the EPTB group, the pleura was the most commonly involved site (n = 246, 32.9%), 
followed by the lymph nodes (n = 152, 20.3%) and bones and joints (n = 138, 
18.5%). Among 706 new patients with EPTB, the resistance rates to isoniazid 
(INH) and rifampicin (RIF) were 8.5% and 2.4%, respectively. The proportions of 
RIF-susceptible, INH-resistant TB, multidrug/rifampicin-resistant tuberculosis 
(MDR/RR-TB), and pre-extensively drug-resistant TB were 6.7%, 2.4%, and 0.7%, 
respectively. When comparing new patients in the EPTB group with those in the 
PTB group (8,607 patients), the resistance rates to RIF, ethambutol, and 
rifabutin and the proportion of MDR/RR-TB were significantly lower in the EPTB 
group. During the study period, the proportion of MDR/RR-TB among new patients 
showed a decreasing trend in both the EPTB and PTB groups.
CONCLUSION: This study provides important information on the resistance status 
and trends among patients with EPTB in South Korea. To improve the management of 
patients with EPTB, efforts to identify drug resistance and regular updates to 
the DST database are essential.
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BACKGROUND: Macrophages are critical to maintaining intestinal homeostasis and 
contribute to localized inflammation once dysregulated. Here, we aimed at 
understanding innate macrophage dysfunction in subjects with chronic idiopathic 
gut inflammation Crohn's disease (CD) and chronic infection-related gut 
inflammation, intestinal tuberculosis (ITB).
METHODOLOGY: The study population involved subjects aged 18 years or above, 
including males and females, who met the inclusion/exclusion criteria (CD: 
n = 42; ITB: n = 41). RNA-seq analysis of ex vivo Mtb-infected or uninfected 
monocyte-derived macrophages (MDMs) from CD, ITB and healthy controls was done. 
The MDMs from a cohort of patients, including CD (n = 42) and ITB (n = 41), were 
characterized for innate immune responses such as autophagy (CD, n = 15: ITB, 
n = 09), mitochondrial depolarization (CD, n = 08: ITB, n = 08) and bactericidal 
capacity (CD, n = 25: ITB, n = 28). Finally, the role of AXL downregulation in 
impaired autophagy was tested.
RESULTS: The MDMs from CD and ITB subjects showed differential regulation of 
autophagy-associated genes. Functionally, CD MDMs showed significant autophagy 
impairment compared to ITB MDMs (average MFI-201 in CD vs. 414 in ITB). Both CD 
and ITB MDMs were permissive to Mtb uptake; however, CD MDMs were more 
permissive (44% CD samples vs. 28% ITB samples). We noted that AXL was 
consistently downregulated in CD MDMs and biopsies compared to ITB. AXL 
knockdown in macrophages impaired autophagy, suggesting a causal relationship 
between AXL expression and impaired autophagy in CD MDMs.
CONCLUSION: We experimentally demonstrate distinct autophagy regulation between 
CD and ITB MDMs. Impaired autophagy in CD MDMs could explain the heightened 
chronic inflammation observed in CD subjects. The association of AXL 
downregulation with autophagy impairment could facilitate novel diagnostic and 
intervention approaches against CD.
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BACKGROUND: Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), 
remains the leading cause of death from a single infectious agent worldwide. 
Exposure to Mtb results in diverse outcomes: bacterial clearance, latent 
infection, asymptomatic, or symptomatic TB. Current diagnostic tools cannot 
reliably distinguish these outcomes. Our previous studies identified Mtb 
proteins in extracellular vesicles (EVs) from TB patients' serum, suggesting 
their potential as biomarkers. Here, we aimed to discover Mtb proteins and 
peptides in serum EVs across TB stages, focusing on asymptomatic individuals.
METHODS: Serum was obtained from healthy, HIV-negative South African adult 
volunteers enrolled in a TB risk study. Based on patients' outcomes, samples 
were classified as prevalent, incident (controls that progressed to TB), 
activated TB, or community controls. EVs were isolated using ExoQuick™, followed 
by protein digestion and mass spectrometry (MS) analysis. Data-independent 
acquisition (DIA) with five different data analysis strategies, and two 
data-dependent (DDA) methods were used to identify Mtb proteins.
RESULTS: Our DIA analysis using ion-mobility and spectral libraries enriched 
with Mtb-MS data revealed 19 Mtb proteins. Rv2997 was significantly higher at 
baseline in individuals who were initially TB-negative (incident) but later 
became bacteriologically positive, asymptomatic-TB (activated). HspX, GroEL2, 
and GroES, together with a MtrB peptide were significantly different between 
controls and asymptomatic-TB cases. DDA approaches did not resolve additional 
Mtb proteins.
CONCLUSIONS: Quantitative DIA analysis discovered Mtb proteins/peptides in 
serum-derived EVs that were differentially abundant in individuals with early, 
asymptomatic TB. These findings highlight their potential as biomarkers and 
provide insight into host-pathogen interactions during subclinical infection.

© The Author(s) 2026. Published by Oxford University Press on behalf of 
Infectious Diseases Society of America.

DOI: 10.1093/infdis/jiag086
PMID: 41662877

66. JMIR Res Protoc. 2026 Feb 9;15:e68088. doi: 10.2196/68088.

Effectiveness of a Theory-Based Intervention in Improving Bacillus 
Calmette-Guérin Uptake and Preventive Practices of Childhood Tuberculosis Among 
Pregnant Women: Protocol for a Randomized Control Trial.

Dirie AM(#)(1), Mohd Zulkefli NA(#)(1), Md Said S(#)(1), Azman AZF(#)(1), Jimale 
KA(2), Fiidow OA(#)(2).

Author information:
(1)Department of Community Health, Faculty of Medicine and Health Sciences, 
Universiti Putra Malaysia, Serdang, Selangor, 43400, Malaysia, 60 39769 2536.
(2)Faculty of Medicine and Health Sciences, Jamhuriya University of Science and 
Technology, Mogadishu, Somalia.
(#)Contributed equally

BACKGROUND: Tuberculosis (TB) in children is one of the most significant public 
health crises in Somalia. This issue is aggravated by the fact that only 36.7% 
of children aged 12 to 23 months receive the Bacillus Calmette-Guérin (BCG) 
vaccine in Somalia, which helps prevent TB-disseminated diseases. Among the 
major factors that contribute to poor BCG uptake and TB prevention practices are 
the lack of maternal knowledge, negative attitude, and poor self-efficacy toward 
the BCG vaccine and TB prevention practices. As such, pregnant women play a 
vital role in ensuring timely, routine BCG vaccination for their newborns and 
adherence to TB prevention practices.
OBJECTIVE: This study aims to develop, implement, and evaluate the impact of 
health education intervention using the information-motivation-behavioral (IMB) 
skills model to improve knowledge, attitudes, and self-efficacy regarding BCG 
uptake and TB prevention among pregnant women in Banadir Hospital.
METHODS: This single-blind randomized controlled trial enrolled a sample of 370 
pregnant women recruited at Banadir Hospital in Mogadishu, Somalia. Eligible 
participants will be randomized to an intervention group receiving an IMB-based 
health education and to a waiting list control group, in a 1:1 ratio. Outcome 
assessments will be conducted at baseline, 2-month follow-up, and 4-month 
follow-up. The primary outcomes are BCG vaccine uptake and TB prevention 
practices. Secondary outcomes include knowledge, attitudes, and self-efficacy 
related to the BCG vaccine and TB prevention practices. The IMB-based health 
education intervention program consists of 6 sessions, with 1 group per session, 
and with each session containing 30 participants. The effects of the 
intervention will be assessed by handing out the same self-administered 
questionnaires at baseline, 2-month postintervention, and 4-month 
postintervention.
RESULTS: A total of 370 pregnant women were recruited at baseline in November 
2021, with 185 assigned to the intervention group and 185 assigned to the 
control group. In January 2022, the 185 pregnant women enrolled in the 
intervention program and completed the sessions by February 2022. Data 
collection for the 2-month and 4-month postintervention assessments was 
completed in June 2022. The findings of this study will be reported by the 
beginning of 2026.
CONCLUSIONS: The developed health education intervention module in this study 
has the potential to be adopted and included as part of routine antenatal care 
services. Its implementation could effectively raise awareness among pregnant 
women in Somalia regarding the importance of BCG vaccination and TB prevention 
practices, ultimately mitigating childhood mortality rates associated with 
TB-disseminated diseases in the country.
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This prospective cohort study assessed the financial burden of extrapulmonary 
tuberculosis (EPTB) in India, revealing substantial costs across disease 
manifestations. Among 200 confirmed EPTB patients, those with pleuritis, 
meningitis, and other severe forms, incurred significantly higher out-of-pocket 
(OOP) and indirect costs than lymphadenitis patients. Over 90% of meningitis and 
80% of pleuritis patients experienced catastrophic health expenditures (CHE), 
defined as costs exceeding 20% of annual income. Up to 42% of patients were 
pushed below the poverty line. Asset-based inequality analysis showed that lower 
socioeconomic groups faced a disproportionate cost burden. The cost of 
diagnostic tests and the less severe nature of EPTB lymphadenitis may delay 
seeking care until patients' ability to work is affected. Factors such as low 
income, comorbidities, diagnostic delays, and reduced working capacity were 
associated with CHE. Notably, presumptive non-TB patients also incurred 
significant OOP and productivity losses during their diagnostic journeys, 
despite ultimately receiving non-TB diagnoses. These findings highlight the need 
for universal health coverage and enhanced financial protection strategies to 
mitigate the economic impact of EPTB and similar chronic conditions.

Copyright: © 2026 Hassan et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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Objectives To address the challenges of tuberculosis (TB) control in the United 
States post-COVID-19, focusing on high-risk populations, current diagnostic and 
treatment strategies, and the importance of addressing clinical and social 
determinants of health to achieve TB elimination goals.Methods A review of the 
latest evidence-based guidelines and literature on TB diagnostics, treatment 
regimens, and latent TB infection (LTBI) management was conducted. Key public 
health challenges and interventions targeting socioeconomic disparities, stigma, 
and healthcare access among high-risk populations were analyzed.Results High-risk 
groups, including immigrants and ethnic minorities, continue to bear a 
disproportionate burden of TB due to socioeconomic disparities and 
comorbidities. Advancements in diagnostic modalities and treatment regimens 
offer promising outcomes, but gaps remain in LTBI screening and management. 
Addressing social determinants, such as healthcare access and stigma, is 
essential for enhancing TB control efforts.Discussion Effective TB elimination 
requires collaborative efforts among healthcare professionals, policymakers, and 
communities to implement evidence-based strategies. Prioritizing both clinical 
precision and social interventions is critical for overcoming barriers and 
achieving national TB control and elimination goals.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (M.tb), continues to 
pose a critical global health threat as a leading infectious cause of mortality. 
Therapeutic efficacy is increasingly compromised by the emergence of 
multidrug-resistant strains and the limitations of existing regimens, which 
necessitate treatment durations of six months or longer. Protein tyrosine 
phosphatase B from Mtb (PtpB-Mtb) has been recognized as a critical virulence 
factor, representing a promising target for novel antitubercular therapies due 
to its unique structural and functional properties. In this study, a 
comprehensive structure-based virtual screening approach was employed to 
identify novel small-molecule scaffolds with inhibitory potential against 
PtpB-Mtb. The ChemBridge compound library was curated and filtered for drug-like 
properties, followed by hierarchical molecular docking and molecular dynamics 
simulations to prioritize candidates with high predicted affinity and stability 
within the PtpB-Mtb active site. Quantum mechanical calculations further 
characterized the electronic properties of top hits. Recombinant PtpB-Mtb was 
expressed and purified to homogeneity, and in vitro enzymatic assays were 
performed to evaluate the inhibitory potency and selectivity of shortlisted 
compounds. Two derivatives bearing pyrazolo[4,3-c]pyridine and 1,4-diazepane 
ring nuclei demonstrated significant inhibition of PtpB-Mtb activity, exhibiting 
IC₅₀ values of 14.4 µM and 32.6 µM, respectively. Biolayer interferometry 
confirmed strong and specific binding to PtpB-Mtb, with dissociation constants 
(Kd) of 0.012 µM and 0.57 µM. The integrated workflow presented herein 
highlights the potential of these novel scaffolds as starting points for the 
development of selective, cell-permeable PtpB-Mtb inhibitors, offering a 
promising avenue for next-generation anti-tubercular drug discovery.
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More than half of the people with microbiologically cured tuberculosis (TB) 
present with post-TB lung disease (PTLD). PTLD compromises long-term respiratory 
health and adds to the global burden of chronic lung diseases. Despite its 
prevalence, the mechanisms driving tissue damage in TB are not well understood. 
In this review, we discuss the global burden of PTLD, evaluate host-directed 
therapies as promising interventions, and highlight the C3HeB/FeJ mouse model as 
a powerful tool for advancing pre-clinical PTLD research.
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Interferon-γ release assays (IGRAs), such as the QuantiFERON-TB Gold Plus 
(QFTTB), are commonly used to detect past exposure to Mycobacterium tuberculosis 
complex (Mtb), the cause of tuberculosis (TB). IGRA-positive (IGRA+) 
asymptomatic individuals are diagnosed with presumptive latent tuberculosis 
infection (LTBI) and often offered therapy to prevent active disease. However, 
discordant results during serial testing pose challenges for interpretation and 
may lead to unnecessary treatment. We conducted a retrospective study of 
subjects who received QFTTB testing at Stony Brook Medicine between October 2020 
and March 2024 to identify sociodemographic and clinical variables associated 
with quantitative QFTTB results. A total of 743 subjects were analyzed, 
including all 436 QFTTB-positive (QFTTB+) cases of 11,641 tests ordered (3.7%), 
of whom 16 were diagnosed with active TB during the 4-year study period within 
the context of a reported incidence rate of 3.4/100,000 persons per year in 
Suffolk County, a region of low TB incidence. A random sample of 307 
age-sex-matched QFTTB-negative controls was included. Of 203 subjects undergoing 
serial QFTTB testing, 170 (83.7%) had concordant results, while 33 (16.3%) 
showed discordance-23 (69.7%) with reversion and 10 (30.3%) with conversion. 
Conversions occurred in significantly older subjects (mean age 51.1 ± 15.0 vs 
37.0 ± 15.6, P = 0.025) and over longer intervals (415.1 vs 91.2 days, P = 
0.026). Our findings reinforce the use of confirmatory or repeat testing before 
initiating LTBI therapy, particularly when testing intervals are short (<6 
months) or results fall near the diagnostic cutoff (0.35 IU/mL).
IMPORTANCE: Reliable interpretation of interferon-γ release assays (IGRAs) is 
critical for the diagnosis and management of latent tuberculosis infection 
(LTBI). However, variability in test performance during serial or confirmatory 
testing complicates clinical decision-making and may result in unnecessary 
treatment. Our study demonstrates that demographic factors, clinical 
comorbidities, and testing intervals contribute to discordant QuantiFERON-TB 
Gold Plus results. These findings underscore the need to integrate epidemiologic 
risk, pre-test probability of Mycobacterium tuberculosis complex exposure, 
clinical history, and repeat testing when appropriate before initiating LTBI 
therapy. Improved understanding of IGRA variability can strengthen both patient 
care and research applications, including tuberculosis vaccine and protective 
biomarker studies.
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Mouse models have been key to studies of tuberculosis pathogenesis and drug 
efficacy, but many, such as those employing BALB/c mice, fail to reproduce the 
full range of heterogenous microniches observed in well-structured human 
lesions, which feature hypoxic caseous cores of necrotic debris surrounded by 
infected foamy macrophages. The granuloma presents a variety of environments 
differing in levels of oxygen, ions, nutrients, and intra versus extracellular 
residence, which determine the physiological state of the infecting bacillus and 
its susceptibility to immune or drug control. Recently, alternative mouse 
strains such as C3HeB/FeJ have allowed the study of infection and treatment in 
the context of these varied environments but exhibit substantial inconsistency 
in the development of hypoxic necrotic lesions, both within and between 
individual mice. Building on the observation that inducible nitric oxide 
synthase (Nos2)-deficient mice consistently develop hypoxic necrotic lesions, we 
have established two simplified models with infection by the aerosol route. The 
first uses the slightly attenuated M. tuberculosis R1Rv strain, which produces a 
progressive infection that is contained at a high stable burden by an adaptive 
immune response. In the second model, vaccination with the attenuated ∆RD1, 
pantothenate auxotroph mc26230 protects from an otherwise lethal infection with 
virulent Mycobacterium tuberculosis Erdman. This model reflects most 
contemporary tuberculosis infections, which take place in the context of a 
pre-existing immune response from vaccination. Both variations uniformly develop 
well-structured hypoxic necrotic lesions and respond poorly to chemotherapy. 
These refined models will be useful in studies of M. tuberculosis infection and 
treatment.

DOI: 10.1128/iai.00574-25
PMID: 41660838

73. J Clin Microbiol. 2026 Feb 9:e0182325. doi: 10.1128/jcm.01823-25. Online ahead of print.

A tiled amplicon protocol for culture-free whole-genome sequencing of M. 
tuberculosis from clinical specimens.

Kalinich CC(#)(1), Gonzalez FL(#)(2), Osmaston A(3)(4), Breban MI(1), Distefano 
I(1), Leon C(4), Coronel J(4), Tan G(3), Crudu V(5), Ciobanu N(5), Codreanu 
A(5), Solano W(4), Ráez J(4), Sheen P(4), Zimic M(4), Allicock OM(1)(6), Chaguza 
C(1), Wyllie AL(1), Brandt M(1), Weinberger DM(1)(6)(7), Sobkowiak B(3)(7), 
Cohen T(1)(7), Grandjean L(3)(4), Grubaugh ND(1)(2)(6)(7), Redmond SN(1)(6)(7).

Author information:
(1)Department of Epidemiology of Microbial Diseases, Yale School of Public 
Health, New Haven, Connecticut, USA.
(2)Department of Ecology and Evolutionary Biology, Yale University, New Haven, 
Connecticut, USA.
(3)Department of Infection, Immunity, and Inflammation, Institute of Child 
Health, University College London, London, England.
(4)Universidad Peruana Cayetano Heredia, Lima, Peru.
(5)Institute of Phthisiopneumology, Chisinau, Moldova.
(6)Yale Institute for Global Health, Yale University, New Haven, Connecticut, 
USA.
(7)Public Health Modeling Unit, Yale School of Public Health, New Haven, 
Connecticut, USA.
(#)Contributed equally

Update of
    bioRxiv. 2024 Dec 20:2024.12.19.629550. doi: 10.1101/2024.12.19.629550.

Whole-genome sequencing of Mycobacterium tuberculosis can be a valuable tool for 
TB surveillance and treatment, providing insights into transmission patterns and 
comprehensive drug susceptibility testing. However, the slow growth of M. 
tuberculosis means traditional culture-based sequencing methods can take weeks 
to return results, which has limited the widespread adoption of these techniques 
and limited their use in clinical decision-making. Tiled amplicon sequencing is 
a fast, reliable, and cost-effective method of whole-genome sequencing that can 
be done directly on clinical specimens and has been implemented at scale in 
academic and public health laboratories across the world; it was the cornerstone 
of SARS-CoV-2 sequencing and has been adapted for a wide range of viral 
pathogens. However, similar methods are not yet available for far larger 
bacterial genomes. Extending this approach to M. tuberculosis would 
significantly reduce the cost, labor, and turnaround time for whole-genome 
sequencing. We designed a tiled amplicon panel consisting of 5,128 primers that 
covers the entire M. tuberculosis genome, the largest tiled amplicon sequencing 
panel we are aware of to date. Applying our amplicon panels to clinical samples 
of sputum, we show the ability to recover whole-genome bacterial sequences 
without the need for culture. The resulting sequence data can be used to 
determine M. tuberculosis lineage and reliably identify markers of drug 
resistance. Using this approach in clinical settings could reduce the time 
needed for comprehensive drug susceptibility testing from weeks to days and 
enable genomic epidemiology to be performed at scale, even in resource-limited 
settings.IMPORTANCEWe have developed and tested an amplicon panel, TB-seq, for 
the priority pathogen Mycobacterium tuberculosis, demonstrating recovery of 
near-full genomes directly from patient sputum, including mixed and 
low-concentration samples. This approach significantly reduces the turnaround 
time for this slow-growing bacterium while maintaining high accuracy in 
detecting clinically relevant mutations, including those associated with drug 
resistance. Given the global burden of tuberculosis and the critical need for 
faster diagnostic solutions, we believe our method has the potential to improve 
clinical decision-making and public health strategies.
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INTRODUCTION: Tuberculosis (TB) remains a major public health concern, 
particularly in Morocco. The JAK/STAT signaling pathway, activated by 
interferon-gamma (IFN-γ), plays a crucial role in the immune response against 
intracellular mycobacteria. However, pathogenic variants in the STAT1 gene can 
lead to either impaired or dysregulated signaling, affecting host defense 
mechanisms.
METHODS: In this study, we investigated 245 patients for the contribution of 
rare heterozygous STAT1 variants in children and young adults with confirmed TB. 
Patients presented diverse clinical phenotypes, including both pulmonary and 
extrapulmonary forms of tuberculosis disease.
RESULTS: Using an integrative approach combining next-generation sequencing 
(NGS), functional immunoassays targeting the IL-12/IL-23/IFN-γ axis, and in 
silico analyses, we identified eight rare missense variants among eight cases 
(one mutation per patient): p.Asp65Gly, p.Glu157Lys, p.Ala267Val, p.Gln340Arg, 
p.Phe364Leu, p.Leu498Val, p.Lys652Glu, and p.Met691Val. These variants were 
located in key functional domains of the STAT1 protein. Statistical analysis 
using Mann-Whitney U test demonstrated markedly reduced cytokine production in 
patient cells following BCG+IFN-γ stimulation (median: 1,117 vs. 3,328 in 
controls; p = 0.038), demonstrating a targeted deficiency in IFN-γ-mediated 
signaling.In silico predictions and 3D structural modeling indicated that these 
variants could destabilize the protein through altered hydrogen bonding and 
hydrophobic interactions.
CONCLUSION: The previously reported variants, including the GOF variant 
p.Ala267Val and the LOF variants p.Glu157Lys, p.Leu498Val, and p.Met691Val, 
impair STAT1 activation or its nuclear translocation, thereby disrupting 
IFN-γ-mediated signaling and weakening host immune defense against Mycobacterium 
tuberculosis. Additionally, this study identified novel variants, comprising the 
GOF variant p.Asp65Gly and the LOF variants p.Gln340Arg, p.Phe364Leu, and 
p.Lys652Glu.

© The Author(s) 2026. Published by Oxford University Press on behalf of British 
Society of Immunology. All rights reserved. For commercial re-use, please 
contact reprints@oup.com for reprints and translation rights for reprints. All 
other permissions can be obtained through our RightsLink service via the 
Permissions link on the article page on our site—for further information please 
contact journals.permissions@oup.com.

DOI: 10.1093/cei/uxag006
PMID: 41660815

75. Ann Am Thorac Soc. 2026 Jan 23:aaoaf072. doi: 10.1093/annalsats/aaoaf072. Online ahead of print.

Potential long-acting tuberculosis treatment for people with HIV: 
cost-effectiveness benchmarks.

Zheng A(1), Pletner E(2), Middelkoop K(3)(4), Neilan AM(2)(5)(6)(7), Horsburgh 
CR(8)(9), Paltiel AD(10), Freedberg KA(2)(5)(11)(12), Wood R(3)(4), Reddy 
KP(2)(5)(13).

Author information:
(1)Division of Pulmonary, Allergy, and Critical Care Medicine, Columbia 
University Irving Medical Center, New York, NY, United States.
(2)Medical Practice Evaluation Center, Massachusetts General Hospital, Boston, 
MA, United States.
(3)Institute of Infectious Disease and Molecular Medicine, University of Cape 
Town, Cape Town, South Africa.
(4)Desmond Tutu HIV Centre, Department of Medicine, University of Cape Town, 
Cape Town, South Africa.
(5)Harvard Medical School, Boston, MA, United States.
(6)Division of Infectious Diseases, Massachusetts General Hospital, Boston, MA, 
United States.
(7)Division of Pediatrics, Massachusetts General Hospital, Boston, MA, United 
States.
(8)Departments of Epidemiology, Biostatistics and Global Health, Boston 
University School of Public Health, Boston, MA, United States.
(9)Section of Infectious Diseases, Department of Medicine, Boston University 
School of Medicine, Boston, MA, United States.
(10)Public Health Modeling Unit, Yale School of Public Health, New Haven, CT, 
United States.
(11)Division of General Internal Medicine, Massachusetts General Hospital, 
Boston, MA, United States.
(12)Department of Health Policy and Management, Harvard T. H. Chan School of 
Public Health, Boston, MA, United States.
(13)Division of Pulmonary and Critical Care Medicine, Massachusetts General 
Hospital, Boston, MA, United States.

RATIONALE: Long-acting tuberculosis drugs could improve treatment outcomes in 
South Africa, where there is high prevalence of HIV and tuberculosis 
co-infection and high attrition from standard tuberculosis treatment, but 
potential benefits must be weighed against costs.
OBJECTIVE: To identify scenarios where a long-acting tuberculosis treatment 
would provide clinical benefit and be cost-effective compared with standard 
tuberculosis treatment for people with HIV in South Africa.
METHODS: We used a microsimulation model to compare clinical and cost outcomes 
of: (1) standard-of-care 6-month oral tuberculosis treatment (SOC); (2) a 
long-acting treatment regimen, entailing standard oral therapy for 2 months 
followed by a one-time injection (LA). Base case parameters for the SOC/LA 
strategies included: efficacy, 97.6%/97.6%; disengagement on oral therapy 
4.8%/month; tuberculosis relapse, 0.34%/0.34%/month starting 5 months after 
regimen completion; and total regimen cost, USD 50.40/199.80 (cost of 
long-acting injectable drug alone, USD 175). We varied these parameters in 
sensitivity analysis. Outcomes included mortality, treatment completions, 
tuberculosis relapses, life-years, and health system costs. We defined LA to be 
cost-effective compared to standard-of-care when its incremental 
cost-effectiveness ratio (ICER) was < USD 3,000 per year-of-life saved (YLS).
MEASUREMENTS AND MAIN RESULTS: In base case simulations, the LA strategy would 
produce lower all-cause mortality (11.4% vs. 11.6%) and less disengagement 
(12.9% vs. 20.9%) than SOC at 6 months. LA would be cost-effective in the base 
case at the lifetime horizon (ICER $520/YLS) and at 24 months (ICER $2,230/YLS). 
Over the lifetime horizon, LA would be cost-effective compared with SOC over all 
parameter ranges evaluated in one-way sensitivity analysis. At 24 months, LA 
would not be cost-effective compared to SOC when LA efficacy is <96%, monthly 
probability of disengagement from the oral regimen component of SOC and LA 
is <4%, or cost of the long-acting injectable drug is >$200.
CONCLUSIONS: There are combinations of efficacy, cost, and care disengagement at 
which a long-acting injectable tuberculosis treatment regimen could be 
cost-effective compared with the conventional oral treatment. Cost-effectiveness 
could be achieved if the long-acting treatment regimen maintains high efficacy 
at reasonable cost, especially when disengagement from standard oral treatment 
is high.
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Reversed-phase high-performance liquid chromatography (RP-HPLC) remains one of 
the most widely applied analytical techniques in the development and quality 
control testing of finished pharmaceutical products. The combination of gradient 
chromatographic methods with diode-array detection (DAD) enhances selectivity, 
ensuring accuracy and reliability when testing drugs with diverse chemical 
properties in a single dosage form (i.e., fixed-dose combination (FDC) 
products). In this study, an RP-DAD-HPLC method was developed for the 
quantitative analysis of clofazimine (CFZ) and pyrazinamide (PZA) for inclusion 
in an FDC topical drug delivery system. Chromatographic separation was achieved 
using a C18 column (4.6 mm × 150 mm, 5 µm particle size) with gradient elution 
at 1 mL/min, employing 0.1% aqueous formic acid and acetonitrile (mobile 
phases). PZA and CFZ were detected at 254 nm and 284 nm, respectively. The 
method was validated in accordance with ICH Q2 guidelines, assessing specificity 
(considering interference from solvents, product matrix, and degradation 
products), linearity (7.8-500.0 µg/mL, r2 = 0.9999), system repeatability (%RSD 
≤ 2.7%), and intermediate precision (25-500 µg/mL, %RSD ≤ 0.85%). Method 
robustness was evaluated using a three-level Box-Behnken design (BBD) with 
response surface methodology (RSM) to assess the effects of variations in 
detection wavelength, mobile phase flow rate, and column temperature.
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INTRODUCTION: Brucellosis of the spine has emerged as a significant health 
concern in developing countries. Spinal brucellosis shares identical clinical 
and radiological features with tubercular spondylodiscitis. A wide range of 
nonspecific symptoms, chronicity of this disease, and tissue culture which is 
mostly invasive and time-consuming, pose a challenge in definitive diagnosis. In 
this study, we aim to report the clinical, radiological, and microbiological 
features of this disease and analyze the outcome of patients treated for spinal 
brucellosis.
MATERIALS AND METHODS: This retrospective study was conducted from 2018 to 2022 
on confirmed cases of brucellosis of the spine who had adequate follow-up of at 
least 2 years after completion of treatment.
RESULTS: In this retrospective analysis, 10 patients had spinal brucellosis. All 
of them had presented with chronic history of low back pain for a period of 3-6 
months. Occupational exposure was present in six patients (60%). Five (50%) of 
them underwent surgical intervention due to failed/doubtful diagnosis. Except 
for one patient, microbiological evidence of the infection was seen within 10 
days from the tissue biopsy. All patients were treated with a triple regimen 
(gentamycin, doxycycline, and rifampin) for a period of 3 months as per World 
Health Organization protocol. All patients were healed of the disease with good 
functional outcome.
CONCLUSION: Culture, either blood or tissue, is the gold standard method for 
diagnosis of this zoonotic disease. Only 50% of the study patients underwent 
surgical debridement. All patients in the study had good outcome with 3 months 
of antibiotic therapy.
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BACKGROUND: Spinal tuberculosis (STB) is a major cause of spinal deformity, 
instability, and neurological deficits. While antitubercular therapy (ATT) is 
the primary treatment, surgery is indicated in advanced disease or 
complications. This study evaluates surgical management and outcomes in 
cervical, thoracic, and thoracolumbar STB at a single Indian center.
METHODOLOGY: Retrospective review of 84 patients (cervical 17, thoracic 37, 
thoracolumbar 14, and lumbar 16) who underwent surgery from 2015 to 2023. Data 
included demographics, clinical presentation, neurological status (American 
Spinal Injury Association [ASIA] scale), pain (Visual Analogue Scale [VAS]), 
surgical approach, fusion technique, complications, and postoperative outcomes. 
Surgical strategy was individualized based on lesion location, vertebral 
involvement, and deformity.
RESULTS: Mean age ranged from 36.5 (cervical) to 49.3 (lumbar) years; males 
predominated. Pain (90%), fever (80%), and fatigue (66%) were common; 
neurological deficits occurred in 51%. Anterior approaches were used in cervical 
(76%) and thoracic (59%) cases, posterior in thoracolumbar (86%) and lumbar 
(100%), with combined anterior-posterior in 4%. Operative time and blood loss 
were lowest for cervical (96 ± 15 min; 70 ± 23 mL) and highest for thoracolumbar 
cases (156 ± 40 min; 264 ± 81 mL). Postoperatively, most patients improved 
neurologically (ASIA D/E), with significant pain reduction (VAS 7.1-7.6 → 
2.2-2.9) and functional recovery (ODI 49-63 → 19-27). Complications were 
infrequent and manageable.
CONCLUSION: Tailored surgical intervention for STB, guided by anatomical site 
and disease severity, achieves excellent neurological, functional, and 
radiological outcomes. Early, appropriately planned surgery remains essential 
for patients with progressive deficits, instability, or inadequate response to 
ATT.
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Background Multidrug-resistant tuberculosis (MDR-TB) continues to pose a major 
challenge to TB elimination in India, where drug resistance and delayed 
diagnosis contribute significantly to ongoing transmission. Clustered 
Regularly Interspaced Short Palindromic Repeats (CRISPR) based diagnostics have emerged as versatile tools, compared to GeneXpert, capable of detecting 
resistance-associated mutations with rapid turnaround and high accuracy. This 
study aimed to design and in silico validate Clustered Regularly Interspaced 
Short Palindromic Repeats-CRISPR-associated protein (CRISPR-Cas)-based guide 
RNAs (gRNAs) targeting major drug-resistance mutations in Indian Mycobacterium 
tuberculosis (M. tuberculosis) isolates. Methods Whole-genome mutation profiles 
were analyzed using TBProfiler, and gRNAs were designed using CHOPCHOP. 
Off-target evaluation was performed using Cas-OFFinder and Basic Local Alignment 
Search Tool (BLAST). High-confidence mutations in gyrA, rpoB, katG, rpsL, embB, 
and ethA were selected based on prevalence in Indian isolates and WHO-defined 
resistance markers. Results Numerous drug resistance-associated mutations were 
identified in the drug-resistant tuberculosis genome isolates. The study 
identified six key genetic mutations identified in MTB isolates that are 
associated with phenotypic drug resistance, including gyrA (Asp94Gly), rpoB 
(Ser450Leu), and katG (Ser315Thr). For each of the six genes, the chromosome 
position, locus ID, mutation type, and affected amino acids were identified, and 
tailored guide RNAs were designed in silico. Top-ranked gRNAs demonstrated 
optimal GC content, high predicted cleavage efficiency, and zero off-target 
activity. Each resistance locus yielded multiple candidate gRNAs suitable for 
CRISPR-based assays. Conclusions This computational in silico analysis provides 
a robust panel of mutation-targeted gRNAs tailored to Indian MDR-TB genomic 
profiles. These findings lay a strong foundation for developing rapid, 
affordable CRISPR diagnostics for point-of-care detection of drug resistance. 
Future laboratory validation and clinical testing are essential for translation 
into diagnostic practice.
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BACKGROUND: Tuberculosis (TB) is a contagious bacterial disease that primarily 
affects the lungs and other parts of the body. This study investigates the 
epidemiological profile of patients tested for TB at a tertiary hospital in 
Saudi Arabia.
METHODS: The descriptive retrospective study examined the epidemiological 
profile of 1093 patients, who underwent TB testing at a tertiary hospital in 
Jazan from January 2020 to December 2022. Data on demographics, diagnoses, and 
test results were collected from hospital records.
RESULTS: Among the 1093 subjects, 59.4% were males, and 68% were Saudi. The mean 
age was 40.12 years. The test results showed positive TB results among 13.4 
patients per 100 individuals. Non-Saudi nationalities were significantly 
associated with positive test results. Younger age groups had higher positivity 
rates, with a mean age of 34.83 ± 15.47 years for positive cases. TB positivity 
rate varied over the three years, peaking in 2021, with the highest positive 
results in June, October, and November.
CONCLUSIONS: The higher TB positivity rate among non-Saudi individuals 
highlights the need for targeted screening and intervention efforts for migrant 
populations. Furthermore, the increased positivity in younger age groups 
suggests that additional focus on early detection in this demographic is 
essential.
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B cells play a crucial role in immunity against various infectious diseases. 
However, their role in tuberculosis (TB) has been largely understudied. Emerging 
evidence suggests that B cells actively shape immune responses in TB. Beyond 
their classical functions, B cells contribute to the formation of inducible 
bronchus-associated lymphoid tissue (iBALT), a tertiary lymphoid structure (TLS) 
that enhances localized immune responses in the lungs. As iBALT is a site for 
B-T cell interactions and the generation of high-affinity antibodies, recent 
studies suggest that sex differences in iBALT formation influence TB immunity. 
This review synthesizes evidence from both TB and non-TB models to highlight the 
expanding role of B cells and iBALT, underscoring their potential implications 
for vaccine development and immunotherapy.
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OBJECTIVES: To describe the experiences of U.S. tuberculosis (TB) program 
officials participating in contact investigations after TB exposures on aircraft 
in order to 1) characterize barriers to participation and 2) better understand 
reasons for low return of outcomes data.
METHODS: We surveyed 51 TB professionals representing 47 jurisdictions about 
their experiences participating in TB aircraft contact investigations 
coordinated by the U.S. Centers for Disease Control and Prevention (CDC).
RESULTS: Most jurisdictions (43/47, 91%) reported that they attempt an 
evaluation for every contact in their jurisdiction, and a smaller proportion 
(33/47, 70%) reported that they always participate in voluntary return of 
outcomes to CDC. Approaches to distributing and completing requests for 
evaluation were highly variable, but in most cases (32/47, 68%) involved 
contributions by both state and local jurisdictions. Common challenges in 
evaluating contacts included difficulty reaching exposed individuals due to 
incorrect locating information or contact non-responsiveness (36/47, 76%), as 
well as limited staffing (24/47, 51%) and resources (17/47, 36%). Barriers to 
returning outcomes to CDC included (for states) difficulty getting responses 
from local jurisdictions (24/38, 63%), limited staff (17/47, 36%), and limited 
resources (16/47, 34%).
PUBLIC HEALTH IMPLICATIONS: Many high-income, low TB burden countries, including 
the United States, conduct TB aircraft contact investigations, but limited 
available data suggest that TB transmission on aircraft is likely rare and not 
well-documented. Given the substantial challenges many jurisdictions reported, 
it may be appropriate for CDC to reconsider its approach to investigating TB 
exposure events on aircraft.
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Recent advancements in stochastic modeling of infectious disease transmission 
have increasingly incorporated spatial factors, enhancing the accuracy of 
disease spread predictions and public health interventions. For many infectious 
diseases, reinfection is a key factor that impacts disease dynamics, epidemic 
progression, prevalence, and control efforts, complicating management 
strategies. Accurately incorporating reinfection into disease modeling is 
essential for developing effective interventions. This study expands upon 
previously proposed Geographically Dependent Individual Level Models (GD-ILMs) 
of infectious diseases by integrating them within a 
Susceptible-Exposed-Infectious-Recovered-Susceptible (SEIRS) compartmental 
framework, termed GD-ILM SEIRS, to consider reinfection. A Monte Carlo 
Expectation Conditional Maximization algorithm was employed to estimate the 
parameters of the model. The GD-ILM SEIRS was applied to Tuberculosis data from 
Manitoba, Canada, covering the period from 2011 to 2018. It considers spatial 
dependencies, along with individual and regional risk factors influencing 
susceptibility to initial infection, reinfection, and infectivity. An analysis 
of Manitoba's health authority districts highlights specific risk factors 
related to susceptibility to initial infection, reinfection, and infectivity. 
Additionally, the fitted model enables calculation of infection probabilities at 
high-resolution geographic scales. The results allow for targeted interventions 
and optimized resource allocation by detecting high-risk areas and vulnerable 
populations to reduce transmission rates, prevent reinfection, and enhance 
health outcomes in Manitoba. Moreover, a simulation study across various grid 
configurations demonstrates the model's effectiveness in estimating parameters. 
This study highlights the need to integrate reinfection dynamics into infectious 
disease models to strengthen the impact of public health interventions and 
disease control strategies.
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INTRODUCTION: Tuberculosis (TB) remains a global health problem. Its treatment 
usually involves a combination of antibiotics over a prolonged period, exposing 
patients to a range of adverse drug reactions (ADRs).
AIM: To investigate the epidemiology and outcomes of tuberculosis patients in 
Rabat (Morocco), with particular emphasis on assessing the ADRs of treatment and 
factors contributing to their occurrence.
METHODS: This retrospective study was conducted at Moulay Youssef Hospital in 
Rabat, from January 2021 to May 2022. Only patients hospitalized in the 
intensive phase of tuberculosis treatment, with known HIV status, and aged 15 or 
over were included. Sociodemographic characteristics, clinical presentations, 
manifestations of ADRs, and patient outcomes were analyzed. Uni- and 
multivariate logistic regression were conducted to identify factors associated 
with ADR occurrence.
RESULTS: In this study, 144 patients were included. The mean age of patients was 
45.82±19.26 years. A male predominance was observed with a sex ratio of 1.4. 
Almost one-third of the patients (31.5%) experienced at least one ADR during 
treatment, with gastrointestinal symptoms (50%) being prominent. Logistic 
regression identified higher ADR incidence in females (p-value=0.046, OR=2.123; 
95%CI: 1.013-4.448) and patients with addictive habits (p-value=0.019, OR=3.358; 
95%CI:1.478-8.419). Treatment success was observed in 64.58% of the cases, with 
ADRs showing no significant difference between patients with successful 
treatment and those with failed treatment.
CONCLUSION: The occurrence of ADR poses a significant challenge to tuberculosis 
patients, highlighting the need for personalized approaches to mitigate these 
complications and ensure treatment success.
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The Mycobacterium abscessus complex (MABC) includes non-tuberculous mycobacteria 
that are widely distributed and clinically significant. Similar to tuberculosis, 
MABC can lead to skin and soft tissue infections and pulmonary diseases. These 
infections frequently occur in outbreaks, particularly among immunocompromised 
patients or those with preexisting pulmonary conditions. This review examines 
the recent progress in essential areas that define these infections as a 
significant challenge in medical practice, specifically the diagnostic 
modalities, antibiotic treatment options, and resistance of MABC to antibiotics 
and biocides.
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Anterior mediastinal masses are typically approached through the classic 
"terrible Ts" differential (thymic tumors, lymphoma, germ cell tumors, and 
thyroid disease). Tuberculosis (TB) rarely presents as an isolated anterior 
mediastinal mass in an immunocompetent adult and can mimic malignancy. We report 
the case of a male patient in his late 20s who presented with a two-month 
persistent dry cough, low-grade fever, and 8 kg of unintentional weight loss. 
Initial chest radiography demonstrated mediastinal widening, and high-resolution 
computed tomography (HRCT) revealed a large lobulated anterior mediastinal mass 
with central necrosis measuring 85 × 67 mm, abutting the pericardium and aortic 
arch, with subcarinal lymphadenopathy. Serum alpha-fetoprotein (AFP) and 
beta-human chorionic gonadotropin (β-hCG) were within normal limits (AFP: 3.59 
ng/ml (reference range: 0.89-8.78); β-hCG: 1.50 mIU/ml (reference range: 
<5.00)). As imaging could not reliably distinguish thymic tumors, lymphoma, and 
necrotizing infectious disease, a CT-guided core biopsy was performed. 
Histopathology showed caseating granulomas with Ziehl-Neelsen-positive acid-fast 
bacilli, confirming the diagnosis of TB. The patient improved symptomatically 
within two weeks of antitubercular therapy (ATT). HRCT at two months showed 
regression to 70 × 62 × 35 mm. Serial chest radiographs showed continued 
improvement at six months and complete resolution at eight months, after which 
ATT was stopped. This case emphasizes that TB should remain in the differential 
diagnosis for necrotic anterior mediastinal masses in endemic settings and 
highlights the value of early tissue diagnosis to avoid unnecessary oncologic 
therapy or surgery.
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Mycobacterium tuberculosis primarily causes pulmonary disease but can involve 
extrapulmonary sites, including bones and joints. Tuberculosis (TB) prosthetic 
joint infections (TB-PJIs) are rare, often diagnosed late due to low suspicion, 
indolent progression, and frequent culture negativity. A 73-year-old man from 
Guyana underwent elective right total knee arthroplasty for osteoarthritis. 
Postoperatively, he developed a prosthetic joint infection without an 
identifiable pathogen by routine cultures. Advanced testing detected 
Mycobacterium tuberculosis complex via next-generation 16S rRNA gene sequencing. 
The patient initially improved with RIPE (rifampin, isoniazid, pyrazinamide, and 
ethambutol) therapy but subsequently developed disseminated disease, raising 
concern for suspected drug-resistant TB. His hospital course was further 
complicated by bladder rupture and multiorgan failure, leading to death. TB-PJIs 
may present without pulmonary symptoms or prior TB history and should be 
suspected in culture-negative joint infections, particularly when conventional 
therapy fails. Treatment may be further complicated by suspected multidrug 
resistance, as illustrated in this case.
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Tuberculosis (TB) remains a major public health challenge, particularly in low- 
and middle-income countries (LMICs), with treatment adherence being a critical 
issue. In recent years, digital adherence technologies (DATs) have emerged as a 
promising approach to enhance TB care and treatment adherence in these settings. 
Despite their potential to enhance treatment outcomes, their implementation 
faces challenges, including infrastructure demands, costs, and variability in 
effectiveness depending on the context. A critical aspect of DATs is their 
cost-effectiveness, which has shown mixed results across different LMICs. Some 
technologies, such as the medication sleeves/labels (e.g., 99DOTS), demonstrate 
low-cost alternatives to traditional directly observed therapy (DOT), while 
others report inconsistent outcomes. Throughout its implementation, DATs can be 
a source of intervention-generated inequality, where they may disproportionately 
benefit low-risk populations with better access to technology, potentially 
widening gaps in healthcare equity. However, when targeted effectively at 
high-risk groups, DATs can promote equitable health outcomes and enhance TB care 
delivery. The successful implementation of DATs requires context-specific 
strategies that address the unique challenges of LMICs, such as technology 
fatigue, data privacy, and the need for tailored interventions that consider 
socioeconomic and cultural factors. Leveraging the support of global health 
initiatives and collaborative funding mechanisms could help scale up DAT 
adoption and contribute to the global goal of TB elimination.
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INTRODUCTION: Tuberculosis (TB) is worldwide a leading cause of morbidity, 
mortality, and a major public health problem particularly in resource 
constrained countries. Extrapulmonary tuberculosis (EPTB) accounts for about 20% 
of all TB cases. Primary oral cavity TB is not only rare form of EPTB but also 
exists with its diagnostic challenges. To our knowledge, a small number of 
primary oral TB cases have been reported in literature, which is likely due to 
the limited diagnostic modalities and its rarity.
CASE PRESENTATION: We report a 40-year-old female patient presented to Dekemhare 
hospital in Dekemhare, Southern zone, Eritrea, with ulcerated oral cavity 
lesions associated with painful eating and swallowing. The diagnosis of oral TB 
involving tonsil, tongue, and labial mucosa was confirmed with Ziehl-Neelsen 
method and GeneXpert MTB/RIF molecular test from pus scrubbed from the lesions. 
The patient was treated with current anti-TB regimen.
CONCLUSION: Since TB can affect any site of the body, high degree of suspicion 
is very important in its diagnosis. This case underscores the importance of 
considering TB in the differential diagnosis of chronic oral ulcers, especially 
in endemic regions, and highlights the need for awareness among oral health 
professionals to facilitate early diagnosis and management of this rare 
manifestation.
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The association between tuberculosis and gut microbiota is notable clinical 
synergistic action. Tuberculosis is a highly contagious illness that poses a 
huge global risk. Mycobacterium tuberculosis, an acid-fast bacillus, is 
responsible for one of the top ten death associated lethal infection. The study 
of human commensal bacteria has a strong link to tuberculosis and its treatment. 
The gut microbiota is frequently altered with antimycobacterial drugs. 
Importantly, there was a significant association found between the gut 
microbiome and the brain via the gut-brain axis. This interaction is also 
thought to exist along the gut-liver and gut-lung axis, with possible 
connections to appropriate organs as well. Bacteroidetes, Firmicutes, 
Proteobacteria, Actinobacteria, Verrucomicrobia, and Fusobacteria make up the 
majority of the microbiota in mammals' guts. Crucially, substantial data from 
human and animal studies shows that mycobacterial infection causes an imbalance 
in the gut microbiota, known as gut microbial dysbiosis. This dysbiosis is 
distinguished by variations in the abundance of certain microbes, particularly 
those that produce short-chain fatty acids (SCFAs), such as Bifidobacterium and 
Ruminococcus. The review examined various studies on the association between 
tuberculosis and gut microbiota in order to develop a clinical algorithm and 
potential immune regulation against tuberculosis employing crucial gut commensal 
bacteria.
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Tuberculosis (TB) is an international public health problem that results in 
preventable deaths each year. About 10% of those infected develop tuberculosis, 
indicating that host defense factors play a significant role in the progression 
to active disease. Polymorphic variants in the genes determine genetic diversity 
among populations. Many studies have revealed that single nucleotide 
polymorphisms (SNPs) in the genes coding for the innate immune molecules can 
affect the susceptibility and outcome of various diseases. Till date, Jammu & 
Kashmir state has largely remained unexplored in terms of genetic diversity. 
Toll-like receptors (TLRs) are fundamental elements of the innate immune system. 
TLRs identify microbial components that are conserved in pathogens and start the 
necessary inflammatory immune responses required for activation of adaptive 
immunity. Studies among populations with polymorphisms in TLR signaling genes 
can elucidate the connection between TLRs and human diseases. The present study 
is designed to find out the association of SNPs in TLR1, TLR2, TLR4 and TLR6 
genes with pulmonary tuberculosis within the Dogra population of Jammu and 
Kashmir. This is conducted as a case-control study that includes 150 pulmonary 
tuberculosis (PTB) and 130 Healthy controls. SNP Genotyping for exploring the 
polymorphisms is done by using Sanger sequencing. T allele in TLR6 (rs5743810) 
showed a protective role in TB infection (p = 0.0011, OR 0.16 95% CI 
0.055-0.48). However, the data showed no significant association of TLR1 
(rs4833095), TLR2 (rs3804099) and TLR4 (rs4986790) with PTB in the Dogra 
population of Jammu region. Our data gave new insights into the role of TLR6 in 
M.tuberculosis defense and showed that TLR6 variant rs5743810 is associated with 
protection against TB in Dogra population of Jammu region. More studies on the 
larger ethnically diverse patient cohorts may help to validate the possible 
effect of these polymorphisms on the susceptibility to pulmonary TB.
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BACKGROUND: Existing Tuberculosis (TB) elimination strategies show limited 
impact, with suboptimal uptake of tuberculosis preventive treatment (TPT) and 
increasing TB incidence after the COVID-19 pandemic. Real-world evidence on 
reduction of tuberculosis in high-burden communities is needed to inform future 
TB elimination strategies.
METHODS: Since 2017, a comprehensive TB screening and TPT program known as Zero 
TB in Kids (ZTBK) was implemented in congregate settings of Tibetan communities 
in India. TB disease, TB infection (TBI), tuberculin skin test (TST) conversion, 
and TPT uptake were measured periodically.
FINDINGS: Schoolchildren and adults in 63 institutes (n = 20,068; 67,637 
person-years) were screened. TPT was given to 3847 participants. TB incidence 
decreased 83% between 2017 [576 (95% CI: 455-718)/100,000] and 2024 [97 
(47-179)/100,000]. TB infection (TBI) prevalence decreased 32% between 2017 [22% 
(95% CI: 21-23%)] and 2024 [15.5% (14-17%)]. TB incidence (640/100,000) and TBI 
prevalence (28%) were higher in the institutes that were never screened before 
under ZTBK. Among participants who did not receive TPT, TB disease prevalence 
decreased 84% between 2017 [910 (95% CI: 675-1204)/100,000] and 2024 [147 
(48-343)/100,000], indicating a herd benefit. After one round of TB screening 
and TPT, between 2018 and 2019, TST conversion decreased 59% for children and 
47% for adolescents. Risk of TBI was greater for males (aPR: 1.23; 95% CI: 
1.16-1.30). TB risk was 82% lower for schoolchildren receiving TPT. Participants 
with seizure disorder [aPR: 0.31 (95% CI: 0.15-0.65)] and hepatitis B [0.71 
(0.6-0.84)] were less likely to receive TPT.
INTERPRETATION: Significant reduction of TB transmission and burden can be 
achieved using the existing tools of TB control. Surveillance of TBI and TPT 
must be widely adopted for schools and congregate settings with high TB burden.
FUNDING: National Institutes of Health-National Institute of Allergy and 
Infectious Diseases (NIAID) (K01-AI148583), STOP TB Partnership 
(STBP/TBREACH/GSA/W7-7692), NIAID-Johns Hopkins Center for AIDS Research 
(90100777), Foundations, and Philanthropy.
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Currently, Mycobacterium tuberculosis (MTB) infection remains a major 
epidemiological health problem in developing countries. Although it primarily 
involves the lungs, this acid-fast bacillus can disseminate through lymphatic 
and hematogenous routes. Over the past decades, the incidence of tuberculosis 
has significantly decreased, and vaccination campaigns have protected against 
severe forms such as meningeal and miliary tuberculosis. However, elderly 
populations remain vulnerable due to the absence of vaccination in earlier 
decades and the effects of immunosenescence. Extrapulmonary tuberculosis 
continues to pose a diagnostic challenge, particularly in patients with 
metabolic comorbidities. This report aims to describe the clinical and 
therapeutic characteristics of a case of miliary tuberculosis in an elderly 
patient with an insidious and nonspecific presentation.
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OBJECTIVE: This study aimed to evaluate the Trueprep/Truelab platform with four 
Truenat assays (COVID-19, Mycobacterium tuberculosis - MTB, malaria, 
leptospirosis), focusing on analytical performance, repeat rates, and 
time-to-result.
METHODS: Remnant clinical specimens and commercial controls were analyzed under 
routine conditions. Performance metrics included accuracy, reproducibility, 
limit of detection (LOD), linearity, and specificity, when applicable. Each 
analyte was tested in replicates, and results were compared with established 
reference methods.
RESULTS: The Truenat COVID-19 assay achieved 100% agreement with the reference 
and LOD of 500 copies/mL. Truenat MTB showed 95% concordance with the 
comparator, though repeat runs were occasionally required (7.3%). Malaria assays 
demonstrated high reproducibility and linearity (R2 = 0.9996) with an observed 
LOD of 3000 copies/mL. Leptospira assays yielded 100% accuracy with a LOD of 750 
copies/mL. Performance generally matched manufacturer specifications, though 
low-burden MTB samples were less consistently detected.
CONCLUSION: Truenat assays showed reliable analytical performance, especially 
for COVID-19. While MTB detection remains more robust with Xpert Ultra in 
low-burden cases, Truenat provides a viable point-of-care alternative in 
resource-limited settings. For malaria and leptospirosis, broader clinical 
validation is needed before routine implementation in our service.
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Since the Mycobacterium tuberculosis genome was decoded in 1998, our 
understanding of this dangerous pathogen - which has become the leading cause of 
bacterial infection-related deaths in modern human history - has expanded 
significantly. This review examines genetic, physiological, and metabolic 
factors believed to play a key role in the adaptation strategies of M. 
tuberculosis to survival within the human host. These strategies underpin 
critical aspects of the bacterium life cycle, including infection, persistence, 
dissemination, and transmission to the new hosts. We also discuss how 
M. tuberculosis adapts to the primary factors of the host's innate and adaptive 
immunity, including their roles in disease progression. Granulocyte migration, 
phagosome damage and repair, autophagy, and cell death are pivotal processes 
that determine outcome of the host-mycobacterium interactions. To date, 
experimental evidence has accumulated indicating that small bacterial RNAs play 
a crucial role in regulating numerous physiological processes and key stages of 
the pathogen life cycles. Our review explores the hypothesis that 
M. tuberculosis small RNAs may not only adapt the bacterial transcriptome to 
changing conditions but also interact with the transcriptome of the infected 
host, interfering with antibacterial defense processes. Given the growing 
recognition of the significance of asymptomatic infection and transmission of 
M. tuberculosis, we argue for stronger integration between the laboratory and 
clinical research in this field.
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Extrapulmonary tuberculosis continues to challenge clinicians with its protean 
manifestations, particularly when involving the gastrointestinal tract. While 
ileocecal TB is well-characterized, isolated involvement of the liver, stomach, 
and esophagus, Duodenum remains exceptionally rare and diagnostically elusive. 
We describe four rare presentations of gastrointestinal tuberculosis from a 
tertiary care center in India. Case 1 involves hepatic tuberculosis mimicking 
intrahepatic cholestasis, diagnosed via liver biopsy and special staining. Case 
2A details isolated gastric TB presenting with nonspecific dyspepsia, ultimately 
diagnosed through endoscopic ultrasound-guided FNAC. Case 2B describes 
esophageal tuberculosis with bronchoesophageal fistula-an exceedingly rare 
entity-confirmed radiologically and histologically. Case 2C describes a case of 
duodenal tuberculosis presenting as partial gastric outlet obstruction (GOO). 
All cases demonstrated clinical and radiological resolution following standard 
anti-tubercular therapy. These cases posit the diagnostic complexity of 
gastrointestinal TB when it involves uncommon sites. Heightened clinical 
suspicion and timely histopathological confirmation remain key to averting 
morbidity. Early recognition facilitates successful medical management and 
obviates unnecessary surgical interventions.
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CYP121A1 is a promising cytochrome P450 (CYP) drug target in Mycobacterium 
tuberculosis (Mtb) owing to its physiological importance in bacterial cell 
viability. The continuing rise of multidrug resistant (MDR) and extremely drug 
resistant (XDR) tuberculosis (TB), offers potential therapeutics with a new 
mechanism of action to add to the multidrug TB regime. A series of 
3-(pyridine-3-ylmethylene)chromanone derivatives (5) with 7-O-alkyl/aryl 
substitutions were explored for CYP121A1 binding and antimycobacterial activity 
in susceptible and resistant Mtb strains. The 
3-(pyridine-3-ylmethylene)chroman-4-one derivatives (5) with the 
7-O-(CH2)3-phenyl substitution displayed the strongest CYP121A1 binding affinity 
(K D 0.3 to 3.6 μM) compared with the natural substrate (dicyclotyrosine, K D 
16.8 ± 1.0 μM). Improvements observed in binding affinity from 7-O-benzyl to 
(CH2)2-phenyl to (CH2)3-phenyl substitutions are supported by computational 
studies. Minimum inhibitor concentration (MIC) of the alkyoxyaryl substituted 
chromanones ranged from 1.5-50 μM (0.5-22.5 μg mL-1) against the H37Rv wild type strain (c.f. isoniazid 1.8 μM (0.2 μg mL-1), rifampicin 0.3 μM (0.2 μg mL-1), kanamycin 16.1 μM (7.8 μg mL-1)) with antimycobacterial activity retained 
against mono-resistant (isoniazid or rifampicin) and MDR (isoniazid and 
rifampicin) Mtb strains. In contrast, the tetralone derivatives (8) with either 
the O-(CH2)2-phenyl or O-(CH2)3-phenyl substitutions showed no binding affinity 
with CYP121A1, possibly owing to binding further away from the haem and failing 
to displace the 6th axial water ligand, but the O-(CH2)3-phenyl substituted 
tetralones were the most consistently effective against H37Rv strain with MIC of 
3 μM (1.1-1.2 μg mL-1) and retained activity against the mono-resistant and MDR 
Mtb strains.
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Extra-pulmonary tuberculosis accounts for less than 15% of all tuberculosis 
cases, while intestinal tuberculosis accounts for less than 1% of 
extra-pulmonary forms of the disease. Abdominal organ involvement is more 
common, but extension to the ano-perineal region is extremely rare. We report a 
case of a 13-year-old child with an anal fistula without any other signs 
suggestive of tuberculosis. Diagnosis was confirmed by histopathological 
examination of the excised fistula and a positive GeneXpert test on fistula 
material. The initial work-up ruled out Crohn's disease and other localizations 
secondary to tuberculosis, so the patient was put on anti-tubercular drugs. Six 
months after the start of treatment, the lesion had completely disappeared, and 
no recurrence occurred after 8 months of follow-up. Tuberculosis should 
generally be considered in the differential diagnosis of anal and perianal 
fistula despite the rarity of this location. In most cases, treatment is 
primarily medical, with surgical intervention reserved for complications such as 
abscesses or persistent fistulas.
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Hemophagocytic lymphohistiocytosis (HLH) is a severe hyperinflammatory syndrome 
caused by unregulated immune activation, leading to a "cytokine storm" and 
multisystem failure. In people living with HIV (PLWH), it is frequently 
triggered by opportunistic infections like Mycobacterium tuberculosis. This 
report describes a 28-year-old transgender woman with HIV (on ART, undetectable 
viral load) admitted with a 20-day history of high fever, diarrhea, and 
hepatosplenomegaly. Admission labs showed severe pancytopenia (Hb 6.2 g/dL, WBC 
1,590/µL, platelets 102,000/µL) and a CD4 count of 164 cells/mm³. Investigation 
revealed extreme hyperferritinemia (peaking at 18,366 ng/mL) and a positive 
urinary lateral flow urine lipoarabinomannan assay (LF-LAM) test, indicating 
extrapulmonary tuberculosis (TB). Abdominal CT showed mesenteric and para-aortic 
lymphadenopathy. Bone marrow biopsy confirmed HLH through frequent 
hemophagocytosis figures. Despite immediate initiation of antituberculosis 
therapy (ATT) combined with intravenous immunoglobulin, methylprednisolone 
pulse, and cyclosporine, the patient developed acute kidney injury and severe 
hepatitis, progressing to refractory shock and death on the 37th day. This case 
highlights the diagnostic challenge of HLH due to clinical overlap with sepsis. 
The LF-LAM test was crucial for rapid TB identification. Although integrated 
immunomodulation and ATT are recommended, the prognosis remains poor in advanced 
immunosuppression. High clinical suspicion is vital for early intervention in 
HIV-positive patients with fever and cytopenias in TB-endemic regions.
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PURPOSE: Tuberculosis (TB) is a chronic disease that negatively impacts the 
quality of life (QoL) due to the physical, emotional, and social challenges it 
poses. Digital technology has transformed the management of TB by improving 
patient outcomes and enabling more efficient and personalized care. One such 
innovation, video-observed therapy (VOT), enables healthcare workers to observe 
the patient taking their medication in real-time via video call.
AIM: This study aims to compare the impact of VOT and directly observed therapy 
(DOTs) on QoL in TB patients.
METHODS: This observational and prospective study was conducted at a TB hospital 
in India, for 6 months on 110 TB patients, with 55 each in VOT group and DOTs 
group. Ethical approval was obtained, and patients were provided with an 
information sheet before signing the consent form. Demographic data were 
collected, and QoL was assessed using SF-36 scale. Statistical analyses were 
performed using SPSS software, with ANOVA and t-tests employed to compare 
variables (P < 0.05 was considered significant at a 95% confidence level).
RESULTS: Patients in the VOT group showed significantly higher QoL scores (44.10 
± 4.60, 59.36 ± 5.56) compared to the DOTs group (34.39 ± 2.88, 48.80 ± 4.05) 
after completing intensive and continuous phases of treatment, respectively. 
These improvements were notable when compared to the initiation of treatment 
scores (17.23 ± 4.27 for VOT and 10.82 ± 4.07 for DOTs), indicating sustained 
positive outcomes.
CONCLUSION: This study provides robust evidence that integrating VOT into 
standard TB treatment protocols significantly enhances patients' QoL and reduces 
the overall disease burden.
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Stigma acts as a barrier to the diagnosis and effective treatment of 
tuberculosis (TB). Individuals with TB who also use alcohol or drugs (AODs), 
including methamphetamine, may experience intersectional stigma. Further, the 
nature and intensity of these intersecting stigmas may be compounded by 
co-morbidities like HIV and marginalized social status. Despite this, AOD use 
stigma has rarely been studied in the context of TB and other co-occurring 
conditions. We examined the perceptions and experiences of AOD use-related 
stigma among individuals who were previously diagnosed with TB or were at 
increased risk of TB based on their close contacts, in a rural community in the 
Western Cape, South Africa. We analyzed qualitative data collected by two 
studies (study 1: five focus groups (n=34), study 2: ten focus groups (n=84)). 
Findings highlighted that study participants who use AODs experienced 
intersectional stigma from multiple sources. AOD use- and TB-related stigma were 
experienced from friends, family, healthcare providers, and the broader 
community, particularly for those who used illicit drugs. Participants discussed 
stigma's effects on their health and well-being. The negative effects of AOD use 
stigma were particularly salient among female participants. Findings indicate 
that intersecting stigmas exist at multiple levels for people who use AODs 
with/at risk of TB, and that these stigmas hinder healthcare utilization in this 
rural setting. Future interventions to improve TB service uptake need to address 
intersectional AOD use and TB stigma.
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Clofazimine, moxifloxacin and terizidone/cycloserine play an important role in 
the treatment of drug-resistant tuberculosis (DR-TB). Personalized therapy 
guided by model-informed precision dosing (MIPD) can be a powerful tool to 
improve treatment outcomes, minimize adverse effects and combat the emergence of 
resistance. To set up an MIPD workflow, a population pharmacokinetic model 
(popPK model) is required. In this study, an external evaluation of popPK models 
of the three aforementioned drugs was carried out, using pharmacokinetic data 
from a cohort of patients with DR-TB, in order to identify the model with the 
best predictive performance. The best performing models (Abdelwahab et al. for 
clofazimine, Chirehwa et al. for moxifloxacin and Mulubwa and Mugabo for 
terizidone/cycloserine) were selected to calculate the area under the 
concentration-time curve (AUC, total exposure). An interoccasion variability 
(IOV, variability across dosing occasions) of AUC was quantified (13.4%CV 
(clofazimine), 16.1%CV (moxifloxacin), 14.5%CV (cycloserine)) indicating that 
using samples from one dosing occasion for AUC calculations may be sufficient to 
guide potential dose adjustment. Various single sampling schemes to estimate AUC 
were evaluated, but a unified timepoint for all drugs could not be determined. 
Known pharmacodynamic targets (AUC0-24h/MIC, or T>MIC) were attained in almost 
all patients and dosing occasions.
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Third-generation derivatives of the tuberculosis drug pretomanid featuring 
acetylene-bridged aryl-heteroaryl or heterotriaryl side chains were designed as 
novel agents for nanoparticle-based delivery, seeking better efficacy and 
safety. While all nitro compounds retained excellent activity against 
Mycobacterium tuberculosis, several examples in the latter class excelled as 
having potency superior to the original lead (7) but equivalent to or reduced 
lipophilicity, implying enhanced lipophilic efficiency. Initial studies 
suggested a similar mode of action against the related fish pathogen, M. 
marinum; therefore, fourteen candidates were further assessed as micellar 
formulations in M. marinum-infected zebrafish embryo assays. Overall, the best 
new analogue was 14 (the 6-amino-linked congener of 7), which was non-toxic and 
displayed efficacy comparable to 7 in both the blood and neural tube M. marinum 
infection models. Lead 14 also exhibited high microsomal stability, moderate 
cell permeability in an MDR1-MDCKII screen, and an enhanced pharmacokinetic 
profile in mice, with 93 % oral bioavailability.
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Tuberculosis is an infectious disease spread through airborne droplet nuclei. 
Mycobacterium tuberculosis is the etiological agent of this infection. 
Mycobacteria can cause active tuberculosis or asymptomatic latent infection due 
to its complex biology and host immunological responses. The genes of 
mycobacteria can change alveolar macrophages and boost their resistance to 
autophagosome-lysosome fusion. However, only 5%-10% of infected individuals 
progress to the active form. In this context, multiple factors are associated 
with the progression of the disease. Thus, the review aims to analyze the 
essential factors linked to the progression from latent to active tuberculosis. 
The mycobacterium genome closely links these factors. Importantly, mycobacteria 
possess numerous genes to act as a self-defense mechanism against 
autophagosome-lysosome fusion. The PE_PGRS proteins play an essential role in 
this mechanism. This protein, when combined with Rab1A, helps activate Rab1A 
GTP, hence boosting mTOR and preventing autophagy. The presence of certain 
miRNAs, probably miR-142-3p, reduced the development of the phagosome in 
macrophages; circRNA-0003528 helped change macrophages related to Mycobacterium 
by increasing CTLA4 and decreasing miR-224-5p, miR-324-5p, and miR-488-5p. 
Single-cell technologies like RNA sequencing can properly examine adaptive 
immune cell types in healthy people and patients, including CD4+, CD8+ T, and B 
cells. Deficiency of CD4+ T cells increases the risk of TB and can transform an 
infection into active tuberculosis. Therefore, research on autophagy-regulated 
genes and T-cell-mediated immune response, along with transcriptome analyses 
will determine the pathogenesis of tuberculosis, differentiate between active 
and latent TB, and facilitate the critical role of diagnostic biomarkers.
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Granulomas, organized macrophage-rich aggregates, are pathological hallmarks of 
tuberculosis. Characteristically, as Mycobacterium tuberculosis replicates 
within macrophages, the granuloma enlarges, and then the center undergoes 
necrosis, promoting mycobacterial growth in the debris (caseum). This sequence 
results in large, mycobacterium-rich granulomas that can rupture into airways, 
facilitating disease transmission. Here, using the zebrafish-Mycobacterium 
marinum tuberculosis model, we find that both stages - granuloma enlargement and 
necrosis - depend on the mycobacterial virulence factor, EsxA, that induces 
mitochondrial damage and apoptosis of infected macrophages. Initially, dying 
macrophages are engulfed by newly recruited macrophages. Then, the enlarging 
granuloma core becomes hypoxic and induces Hypoxia Inducible Factor-1 (HIF-1). 
HIF-1 suppresses mitochondrial respiration, sensitizing macrophages to EsxA 
mitotoxicity. These sensitized macrophages undergo accelerated apoptosis which 
outstrips clearance, causing mycobacterium-rich necrotic debris to accumulate in 
the granuloma cores. Thus, tuberculosis transmission depends on the dynamic 
interplay between a mycobacterial virulence factor and an adaptive host 
metabolic program.
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Mycobacterial diseases, including tuberculosis (TB), remain the major health and 
economic challenges in livestock, underscoring the need to characterise the 
innate immune mechanisms involved in early bacterial containment. Alveolar 
macrophages (AMs) are the first line of defence against inhaled mycobacteria, 
yet the functional links between activation, polarisation, and phagocytic 
capacity in caprine AMs remain poorly defined. In this study, we compared a 
pH-dependent live-cell fluorescence assay with a culture-based method to 
evaluate phagocytosis and clearance of Mycobacterium fortuitum under different 
immunostimulatory conditions. AMs were stimulated in vitro with LPS or 
heat-inactivated Mycobacterium bovis (HIMB), and phagocytosis was assessed 
alongside activation and pro-inflammatory markers. Both approaches showed that 
LPS stimulation significantly enhanced mycobacterial clearance, despite reduced 
initial bacterial uptake. Moreover, this improved phagocytic capacity was 
associated with increased expression of the inducible Nitric Oxide Synthase 
(iNOS), MHCII, CD80, and CD86, as well as an elevated production of some 
pro-inflammatory cytokines. In contrast, HIMB induced cytokine secretion but 
failed to enhance activation markers or bacterial clearance. Collectively, these 
results establish the first association between pro-inflammatory activation and 
functional mycobacterial phagocytosis in caprine AMs and validate a robust 
methodological framework for studying innate immune responses relevant to TB and 
vaccine development in goats.
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Background: The Korea Disease Control and Prevention Agency classifies 
healthcare workers (HCWs) into five groups based on Mycobacterium tuberculosis 
exposure risk and potential transmission impact to guide TB screening 
strategies. However, data on actual exposure frequency and latent tuberculosis 
infection (LTBI) incidence across these classifications remain limited. Methods: 
We conducted a retrospective cohort study of HCWs at a tertiary hospital between 
2023 and 2024. Baseline LTBI screening was performed for all staff, with annual 
follow-up testing for Groups 1-4 according to national guidelines. TB exposure 
history and frequency were investigated and documented by the infection 
prevention department. LTBI incidence was assessed among HCWs with a negative 
test in 2023 who underwent repeat testing in 2024. Results: Among 2116 HCWs 
(27.7% male; mean age, 33 years), TB exposure rates increased with higher risk 
classification (Group 1: 46.9%, Group 2: 31.3%, Group 3: 18.5%, Group 4: 1.2%, 
Group 5: 0.6%; p < 0.001), as did the mean number of exposure events per person 
(1.39, 0.74, 0.31, 0.01, and 0.01, respectively; p < 0.001). The incidence of 
LTBI was 13/1323 (1.0%). After adjustment, LTBI incidence was associated with ≥2 TB exposure events (adjusted OR, 7.03; 95% CI, 1.87-26.36; p = 0.005), but did 
not differ significantly by group classification. Conclusions: This study 
suggests that occupational classification effectively predicts the frequency of 
TB exposure among healthcare workers. However, LTBI incidence is more closely 
associated with multiple TB exposure events rather than occupational 
classification.
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In recent decades, the burden of TB has been gradually declining; however, with 
the emergence of COVID-19 and ongoing political conflicts, including the war in 
Ukraine, the proper functioning of healthcare services and TB control programs 
has been jeopardized. Recently, research has emphasized the importance of 
hematological parameters associated with inflammation, which can be easily 
analyzed through routine blood tests. Combining these parameters may have 
predictive value for various diseases, including pulmonary tuberculosis and even 
help monitor the effectiveness of treatment. Since there is no single 
hematological or inflammatory biomarker that provides precise and dynamic 
information about the success or failure of treatment, identifying individual 
markers or sets of biomarkers with higher sensitivity and specificity is 
essential. This is particularly important since sputum culture conversion at two 
months remains insufficiently sensitive and microscopy conversion has limited 
sensitivity and specificity in detecting treatment failure. Also, the analysis 
of the impact of the standard directly observed treatment, short-course regimen 
on pathogenic mechanisms also focuses on how it influences the interaction 
between inflammation and oxidative tissue degradation, by measuring plasma 
levels of glutathione. Utilizing a combination of hematological, inflammatory, 
and antioxidant biomarkers offers significant insights into systemic 
inflammatory responses in pulmonary tuberculosis patients, both before 
commencing treatment and during the entire duration of antituberculosis therapy. 
Combining different inflammatory parameters into a multiple biomarker can 
significantly enhance the accuracy of predicting prognosis and response to 
antibiotic chemotherapy. Identifying an optimal combination of biomarkers with 
predictive value is crucial for assessing treatment response and evaluating the 
effectiveness of anti-TB medication. Rather than developing or testing a 
composite prediction model, this review summarizes reported performance metrics 
from individual studies and highlights priorities for future prospective 
validation of integrated biomarker panels.
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Development and Evaluation of BABAT TB: A Smart System-Based Reminder Box for 
Enhancing Tuberculosis Medication Adherence.
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OBJECTIVES: This study aimed to develop and evaluate the functionality of a 
smart system-based prototype, "BABAT TB," a medication box designed to assist 
tuberculosis (TB) patients in adhering to their treatment schedules.
METHODS: The development of the BABAT TB prototype followed the Design Science 
Research Methodology framework, encompassing the stages of problem 
identification and motivation, defining the objectives for a solution, and 
system design and development. Problem identification and motivation were 
established through semi-structured interviews with TB program officers and 
document analysis. The prototype integrates two main functional components: a 
drug quantity monitoring module and a reminder/alarm system for medication 
schedules, both monitored in real time. Serial communication through a SIM 
register is used to transmit real-time drug quantity data to the associated 
application. The system is powered by two 4,000 mAh lithium batteries, providing 
up to 2 months of use without recharging.
RESULTS: The prototype consists of three core hardware components: the input 
control circuit, the timer circuit, and the drug amount detection circuit. All 
modules were successfully assembled and powered. The timer was configured 
according to medical prescriptions, and the alarm activated at the scheduled 
times, effectively reminding patients to take their medication.
CONCLUSIONS: The BABAT TB prototype effectively measures medication quantities 
and provides timely alerts, thereby supporting adherence to TB treatment. In 
addition, it can transmit data related to drug quantities, consultation 
schedules, and prototype identity cards (IDs) to a database.
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Structural exploration of thiazole urea-based Gyr B inhibitors through different 
computational approaches: Bayesian classification, molecular docking and free 
energy-inspired molecular dynamics simulation.
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The emergence of multidrug-resistant (MDR) tuberculosis (TB) has posed a major 
challenge to global health, primarily due to resistance against first-generation 
fluoroquinolones targeting DNA Gyrase subunit A (Gyr A). In this context, DNA 
Gyrase subunit B (Gyr B), essential for bacterial DNA replication and 
topological regulation, has emerged as a potential alternative drug target. 
Despite efforts by medicinal chemists, no FDA-approved Gyr B inhibitors are 
currently available for TB treatment. This study adopts a comprehensive 
computational approach to identify key structural features responsible for Gyr B 
inhibition. A statistically robust Bayesian classification model was developed 
using thiazole-urea derivatives to uncover essential molecular fingerprints 
associated with Gyr B inhibitory activity. The developed model exhibited strong 
predictive performances with high ROC scores for both the training and test set. 
Molecular docking revealed critical interactions between selected inhibitors and 
the Gyr B active site, validating the relevance of identified fingerprints. 
Additionally, molecular dynamics (MD) simulations were conducted to evaluate the 
stability of protein-ligand complexes, with RMSD, RMSF, and Rg analyses further 
supported by principal component analysis (PCA), free energy landscape (FEL) 
analysis, and MMPBSA analysis. Based on identified fingerprints, five novel 
compounds were rationally designed and validated computationally. The top two 
designed compounds demonstrate good ADME profile with favourable binding and 
dynamic stability profiles, suggesting the potential for further biological 
assessment. The current molecular modeling pipeline offers crucial insights that 
may help researchers in the rational design of novel Gyr B inhibitors against 
MDR-TB.

Copyright © 2026. Published by Elsevier Inc.
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Tuberculosis remains a deadly infectious disease with 1.09 million deaths and 
10.8 million new cases reported in 2023. Escalating drug resistance and 
mortality rates worsen the situation. To address these issues, new TB agents 
with improved activity, better enzyme activation, low toxicity, and acceptable 
physicochemical and pharmacokinetic profiles are needed. Several reports on 
five-membered heterocycles with one, two, or more heteroatoms have demonstrated 
anti-TB properties against Mycobacterium tuberculosis. Clinical candidates such 
as pretomanid (nitroimidazole), linezolid (oxazolidinone), and delamanid 
(imidazo-oxazole ring) approved by the FDA provide evidence for their 
significance against TB. This review addresses the global challenge of 
tuberculosis by highlighting the strategic design of five-membered heterocyclic 
scaffolds. It provides a comprehensive overview of the evolution of clinical 
candidates and recent advancements in pyrrole-, furan-, thiophene-, pyrazole-, 
imidazole-, thiazole-, oxadiazole-, thiadiazole-, and tetrazole-based scaffolds 
and their hybrid derivatives developed over the past decade, and further offers 
insights into their SAR analyses and molecular docking aspects.

© 2026 Deutsche Pharmazeutische Gesellschaft.

DOI: 10.1002/ardp.70207
PMID: 41677165 [Indexed for MEDLINE]

115. Eur J Immunol. 2026 Feb;56(2):e70144. doi: 10.1002/eji.70144.

Multi-Omics Analysis Reveals Sex-Specific Signatures for BCG Vaccine Efficacy.
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Vaccines are a cornerstone of global public health, but their efficacy can vary 
significantly among individuals. Bacille Calmette-Guérin (BCG) vaccine against 
tuberculosis is one of the most used vaccines, and its efficacy is influenced by 
numerous factors, including sex, age, and geographical location. Systematic 
investigations using large-scale multi-omics analyses to dissect sex-specific 
determinants of vaccine efficacy remain limited. To better understand this 
variability and improve vaccine efficacy, we analyzed multi-omics data from a 
cohort of 321 healthy individuals vaccinated with BCG, integrating immune cell 
frequencies, single-cell RNA sequencing, plasma proteins, metabolites, and DNA 
methylation profiles. Our findings revealed significant sex-specific differences 
in immune pathways that contribute to BCG efficacy. In males, pre-vaccination 
signatures were associated with a stronger pro-inflammatory response, 
highlighting the importance of an innate-driven immune response, while females 
exhibited enhanced antigen presentation pathways and adaptive immune responses. 
This study underscores the need for understanding individual baseline immune 
status in relation to biological sex, an approach that could represent a 
promising path to optimizing vaccine effectiveness.

© 2026 The Author(s). European Journal of Immunology published by Wiley‐VCH 
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Tyloxapol inhibits ESX-1 secretion in Mycobacterium marinum.

Collars OA, Champion PA.

Mycobacteria have a hydrophobic cell envelope that makes uniform growth in 
liquid culture challenging. Non-ionic detergents including Tween-80 and 
tyloxapol are commonly added to media when culturing mycobacterial species in 
the laboratory. Tyloxapol was reported to exhibit anti-tuberculous activity 
during animal infection with M. tuberculosis in the 1950s. In the 1980s, 
microscopy studies suggested that tyloxapol impacted the inter-action between M. 
tuberculosis and the phagosomal membrane, preventing mycobacterial access to the 
cytoplasm. It is now known that the ESX-1 Type VII secretion system mediates the 
interaction between pathogenic mycobacteria and the phagosomal membrane. 
Mycobacterium marinum is a pathogenic mycobacterial species that has been widely 
used to understand the molecular mechanisms and host responses to the ESX-1 
system. The hemolytic activity of M. marinum allows the study of ESX-1 lytic 
activity outside of the context of a host cell. We found that tyloxapol inhibits 
the hemolytic activity of M. marinum in a concentration dependent manner. The 
addition of 100-fold less tyloxapol than commonly used for mycobacterial growth 
differentially inhibits the production and secretion of ESX-1 substrates 
required for lytic activity. Our findings directly impact how the field 
interprets data from studies where M. marinum , and potentially other 
mycobacterial species were grown in tyloxapol. Our findings may explain the 
original ob-servations linking tyloxapol to anti-tuberculosis activity.
AUTHOR SUMMARY: Tuberculosis, which is caused by Mycobacterium tuberculosis , is 
one of the world's deadliest diseases. We lack a clear understanding of how M. 
tuberculosis and related mycobacterial species cause disease. In the 1950's, it 
was reported that treating M. tuberculosis infected animals with tyloxapol 
improved the survival and in some cases protected the animals from death. 
Tyloxapol is a detergent that is commonly added to mycobacterial cultures to 
promote dispersed growth in the laboratory. Later studies suggested that 
tyloxapol altered the interaction between M. tuberculosis and the phagosomal 
membrane during macrophage infection. The ability to escape the phagosome is 
essential for mycobacteria to cause disease, and is mediated by a Type VII 
protein secretion system, ESX-1. Using M. marinum , a well-established model for 
understanding the molecular mechanisms of ESX-1 secretion, we show that 
tyloxapol used at more than 100-fold less than what is commonly used to grow 
mycobacteria in the lab, inhibits ESX-1 secretion. Our findings have widespread 
implications on how we interpret our findings as a field, and may explain why 
tyloxapol impacted M. tuberculosis infection of both animals and macrophages. 
Our study also indicates that tyloxapol can be used as a tool to understand the 
molecular mechanisms of ESX-1 protein secretion.
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Investigation of potential hinge region for Mycobacterium tuberculosis 
topoisomerase I conformational change during catalysis.

Ferdous S, Mamun Y, Annamalai T, Leng F, Chapagain P, Tse-Dinh YC.

Mycobacterium tuberculosis topoisomerase I (MtbTOP1) is essential for the 
viability of the causative agent of TB. There are still significant unanswered 
questions regarding the dynamic conformations during catalysis of relaxation of 
negatively supercoiled DNA by MtbTOP1. We aim to study the flexible hinge 
residues that control the dynamics of inter-domain rearrangements involved in 
the enzyme conformational changes that allow the opening-closing of the 
topoisomerase gate. We used the online server PACKMAN to predict possible hinges 
from the MtbTOP1 crystal structure. The predicted region "PRO506 to LEU526" at 
the border between domains D2 and D4 with a p-value <0.05 was then studied as a 
potential hinge. The highly conserved ARG516 from this region interacts with the 
DNA inside the protein toroidal cavity. This arginine maintains inter-domain 
interaction with GLU207 of D4 and ASP691 of D5 domains. After introducing 
alanine substitutions, we further studied the mutant topoisomerases in 
biochemical experiments. The results showed a significant loss in DNA relaxation 
activity without affecting DNA binding and cleavage after mutating GLU207 and 
ARG516, consistent with their role as hinge residues in domain rearrangements.
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Sorting nexin 5 mediates antigen presentation and immunity against Mycobacterium 
tuberculosis.

Dias BRS, Naqvi KF, Ektnitphong VA, Alvarez-Arguedas S, Rahlwes KC, Campos PC, 
Shiloh MU.

Tuberculosis (TB) remains one of the leading causes of death from a single 
infectious agent worldwide, yet the host pathways that regulate antigen 
presentation and lung inflammation during Mycobacterium tuberculosis (Mtb) 
infection are incompletely defined. Sorting nexin 5 (SNX5) is a protein best 
known for roles in endosomal trafficking, antigen processing, and antiviral host 
defense, but its contribution to immunity during Mtb infection is unknown. Here, 
we show that SNX5-deficient mice exhibit markedly increased mortality following 
low-dose aerosol infection despite unchanged pulmonary bacterial burden compared 
to wild-type mice. Snx5 -/- mice developed exacerbated lung inflammation without 
major alterations in immune cell recruitment. In macrophages, Snx5 did not 
affect phagocytosis, vacuolar maturation, intracellular bacterial control, or 
global transcriptional responses to Mtb, but was required for efficient MHC 
class II antigen presentation. Snx5 deficiency reduced antigen degradation, 
limited peptide loading onto MHC-II and impaired activation of antigen-specific 
CD4 + T cells without altering surface MHC-II abundance or expression of 
costimulatory molecules. Together, these findings identify SNX5 as a previously 
unrecognized regulator of MHC-II peptide loading that shapes inflammatory 
outcomes during pulmonary Mtb infection, highlighting a role for the endosomal 
sorting machinery in immunity to intracellular pathogens.
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Activity Profiling of Mycobacterial L,D-Transpeptidases.

Ocius KL, Sanborn RE, Naick A, Basta LAB, Pires MM.

Antimicrobial resistance poses major therapeutic challenges, particularly for 
multidrug-resistant mycobacterial infections caused by Mycobacterium 
tuberculosis ( Mtb ) and non-tuberculous mycobacteria (NTM). L,D-Transpeptidases 
(Ldts) are attractive drug targets due to their essential role in peptidoglycan 
cell wall crosslinking, yet existing assays suffer from low throughput and 
limited sensitivity. We report a versatile, bead-based platform for 
high-throughput analysis of Ldt activity and inhibitor discovery. We incubated 
peptidoglycan stem peptides, either naturally harvested or synthetically 
immobilized on abiotic surfaces, with Ldts and a fluorescent acyl acceptor to 
quantitatively monitor crosslinking. After optimizing assay parameters, we 
profiled six Mycobacterium smegmatis Ldt paralogs, including the first 
characterization of a class 6 Ldt with chemically defined substrate sequences. 
Utilizing a series of acyl acceptors, we demonstrated modifications within the 
acyl acceptor that are tolerated by mycobacterial Ldts. Screening of β-lactam 
antibiotics revealed potent inhibition by (carba)penems, while cephalosporins, 
monobactams and penams showed negligible activity. The assay achieved excellent 
performance metrics and was successfully adapted to ELISA and 96-well formats, 
providing a powerful tool for discovering Ldt-targeted therapeutics against 
tuberculosis and related infections.
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Predicting early bactericidal activity of tuberculosis drug combinations using a 
translational pharmacokinetic-pharmacodynamic modeling approach.

de Castro Suarez N, Nuermberger EL, Ernest J, Savic R.

Phase IIa pulmonary tuberculosis (TB) trials typically assess the early 
bactericidal activity (EBA) of monotherapy for over 14 days. However, few 
studies have evaluated drug combinations, even though optimal monotherapy doses 
may not directly translate to combinations. Translational 
pharmacokinetic-pharmacodynamic (PK-PD) modeling has shown promise in predicting 
human treatment responses based on preclinical monotherapy data; however, its 
application in drug combinations remains limited. This study aimed to extend and 
validate our previously developed translational monotherapy PK-PD modeling 
platform to predict the EBA of two-drug combinations. Interactions between 
bedaquiline, pretomanid, linezolid, and pyrazinamide were characterized using 
two modeling approaches: the empirical SUPER method and the mechanistic General 
Pharmacodynamic Interaction model. Both approaches were independently linked to 
our translational platform and validated using mouse data and Phase IIa clinical 
results from the NC-001 study. Both modeling methods identified consistent 
interaction patterns, including antagonistic interactions when bedaquiline was 
combined with either pretomanid or linezolid. Pyrazinamide has emerged as the 
most effective companion for both bedaquiline and pretomanid. Our platform 
reasonably predicted 14-day clinical sputum colony-forming unit counts for 
multiple two-drug combinations, with most observations falling within the 95% 
prediction intervals, supporting its use in accelerating regimen development. 
Our study demonstrated that the translational PK-PD platform reliably predicts 
both short- and long-term outcomes for combinations, regardless of the 
interaction model. This supports its application across drug development stages 
to inform dose selection and effective companion drugs for anti-TB therapies.
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Spontaneous pneumothorax in a patient with tuberculosis-induced destroyed lung 
successfully treated with autologous blood and minocycline pleurodesis: a case 
report.
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BACKGROUND: Spontaneous pneumothorax in a tuberculosis-induced destroyed lung is 
uncommon and challenging, particularly when surgery poses prohibitive risk. 
Practical, non-surgical strategies that reliably control persistent air leak are 
therefore needed.
CASE DESCRIPTION: A 48-year-old woman with prior pulmonary tuberculosis and a 
destroyed right lung presented with right-sided pneumothorax. On arrival, she 
maintained adequate oxygenation on room air and did not require supplemental 
oxygen. Despite appropriate chest drainage, a persistent air leak continued for 
more than 2 weeks. Chemical pleurodesis was performed via the chest tube using a 
combined regimen of minocycline 100 mg diluted in 50 mL normal saline plus 50 mL 
autologous blood (total instilled volume 100 mL). Because leakage persisted, a 
second pleurodesis with the same regimen was performed 48 hours later. Within 24 
hours after the second procedure, the air leak ceased. Follow-up chest 
radiography confirmed re-expansion, the chest tube was removed on day 21, and 
the patient was discharged without complications. Outpatient follow-up at 
approximately 2 weeks, 1 month, and 3 months included chest radiographs at the 
first two visits; no recurrence was observed, and the patient reported 
satisfactory daily activity without dyspnea beyond baseline.
CONCLUSIONS: In high-risk patients with post-tuberculosis destroyed lung and 
persistent air leak, combined autologous blood and minocycline pleurodesis can 
provide effective, bedside control and avert surgery. This case details a simple 
two-step protocol with explicit dosing and timing that may be considered when 
operative management is unsuitable.
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Chasing shadows: case series of six posterior segment manifestations of ocular 
tuberculosis.
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BACKGROUND: Ocular tuberculosis (OTB) is difficult to confirm microbiologically, 
so diagnosis often rests on characteristic posterior segment phenotypes 
supported by systemic immunologic evidence and therapeutic response. This case 
series from a high-prevalence setting illustrates the heterogeneity of posterior 
OTB and provides practical diagnostic anchors, treatment approaches, and 
complication surveillance that are directly applicable to routine uveitis care.
CASE DESCRIPTION: Six immunocompetent males (28-46 years) presented with 
posterior disease entities that included: choroidal granulomas with papillitis; 
multifocal choroiditis with venous occlusion; bilateral granulomatous 
sclerouveitis with inactive multifocal/serpiginous-like choroiditis; choroiditis 
with occlusive vasculitis; bilateral serpiginous-like choroiditis; and 
unilateral occlusive vasculitis with vitreous hemorrhage. Four reported prior 
incarceration, all were human immunodeficiency virus (HIV)-negative. Pulmonary 
involvement was absent or limited, though chest computed tomography (CT) 
revealed cavitary or nodular changes in some patients. Diagnostic support 
comprised a positive tuberculin skin test (TST) and/or interferon-gamma release 
assay (IGRA), multimodal imaging, and subsequent anti-tubercular response. All 
patients received standard RIPE (rifampin, isoniazid, pyrazinamide, ethambutol) 
therapy with a tapered oral corticosteroid course. Most eyes achieved 
inflammatory quiescence by nine months; visual outcomes ranged from 20/20 in 
quiescent eyes to limited improvement where macular scarring or ischemic 
detachment occurred.
CONCLUSIONS: Posterior OTB may present without overt pulmonary disease and spans 
granulomatous, serpiginous-like, and occlusive vasculitic phenotypes. In endemic 
regions, early suspicion supported by TST/IGRA and multimodal imaging, followed 
by RIPE plus corticosteroids, can control inflammation and mitigate 
vision-threatening complications. Vigilance for secondary choroidal 
neovascularization (CNV) and timely surgical intervention is essential.
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Diagnostic accuracy and safety of Diaskintest(®) compared with the tuberculin 
skin test for detecting tuberculosis infection in BCG-vaccinated Brazilian 
adults.
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BACKGROUND: Evidence on the accuracy and safety of the ESAT-6/CFP-10-based 
Diaskintest® in BCG-vaccinated populations outside Eastern Europe remains 
limited. In Brazil, recurrent shortages of purified protein derivative (PPD) 
have challenged the implementation of tuberculin skin testing, underscoring the 
need to evaluate alternative tools for tuberculosis infection (TBI) screening. 
This trial compared the diagnostic performance and safety of Diaskintest® with 
the tuberculin skin test (TST) using PPD Rt-23 in Brazilian adults, a 
predominantly BCG-vaccinated population.
METHOD: A double-blind randomized clinical trial was conducted at eight centers 
in Brazil between July 2023 and September 2024. Participants were allocated to 
the TB group (microbiologically confirmed pulmonary TB), in whom sensitivity was 
estimated, and the control group (healthy, unexposed adults), in whom 
specificity was estimated using the QuantiFERON-TB Plus® (QFT-Plus) as the 
reference standard. All participants first underwent QFT-Plus testing, followed 
by intradermal application of Diaskintest® and TST in opposite arms, with 
randomized right-left allocation. Induration was measured at 48-96 h using a 
prespecified 5 mm cutoff. Secondary outcomes included safety, assessed through 
active monitoring of adverse events (AEs), included injection site reactions.
RESULTS: A total of 337 controls and 136 TB participants were enrolled. TST 
showed higher sensitivity than both Diaskintest and QFT-plus (0.84 [95% CI 
0.76-0.90] vs. 0.68 [95% CI 0.59-0.76], and 0.63 [95% CI 0.54-0.72], 
respectively). Diaskintest® demonstrated higher specificity than TST (0.93 [95% 
CI 0.90-0.96] vs. 0.75 [95% CI 0.70-0.80]). Injection-site reactions occurred 
less frequently with Diaskintest® than with TST (1.7% vs. 4.9%. RR = 0.35 
[0.15-0.79]). The most common reactions were phlyctenular reactions and itching. 
No serious AEs were observed.
CONCLUSION: TST had greater sensitivity than Diaskintest®, whereas Diaskintest® 
demonstrated higher specificity and fewer local adverse reactions. In this 
study, specificity was estimated using QFT-Plus as a surrogate reference 
standard, acknowledging the absence of a true gold standard for tuberculosis 
infection. These complementary performance profiles highlight a trade-off 
between false-positive reduction and case detection, suggesting that the choice 
of test should consider programmatic priorities and local epidemiological 
context.
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Brachiocephalic trunk (BCT) pseudoaneurysms are very uncommon, representing 
around 1% of peripheral aneurysms. Atherosclerosis is the typical etiology; 
nevertheless, mycotic pseudoaneurysms resulting from tuberculosis (TB) are very 
rare and pose significant diagnostic and therapeutic difficulties. We describe a 
22-year-old male with a history of pulmonary TB who had hemoptysis, cough, 
fever, and discomfort in the right upper limb. Computed tomography angiography 
(CTA) identified a substantial, partly thrombosed saccular pseudoaneurysm of the 
BCT. An emergency surgical repair was executed with a Y-shaped Dacron graft to 
link the ascending aorta with the right subclavian and right common carotid 
arteries. Histopathology revealed fibrocollagenous tissue accompanied by 
inflammation, although it lacked conclusive microbiological evidence of TB. The 
patient recovered without complications and is asymptomatic throughout 
follow-up. This example underscores the significance of CTA in diagnosis and 
surgical strategizing, and underlines that prompt surgical intervention is vital 
for survival in uncommon, life-threatening vascular complications of TB.
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A Rare Case of Primary Nasal Tuberculosis.
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Primary nasal tuberculosis (TB) is an exceedingly rare form of extrapulmonary 
TB, often mimicking other granulomatous diseases and posing diagnostic 
challenges. We present a case of a 54-year-old female patient with persistent 
nasal obstruction and epistaxis, initially suspected to be chronic 
rhinosinusitis. Diagnostic evaluation, including nasal endoscopy and biopsy, 
revealed caseating granulomas with acid-fast bacilli (AFB), confirming primary 
nasal TB without pulmonary involvement. The patient was treated with a standard 
anti-tubercular regimen of two months of intensive phase (four drugs) and four 
months of continuation phase (three drugs), resulting in complete resolution of 
symptoms and no recurrence at one-year follow-up. This case underscores the 
importance of considering TB in atypical nasal presentations, especially in 
endemic regions, and highlights the efficacy of timely anti-tuberculous therapy.
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