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Tuberculosis (TB) remains a leading infectious disease threatening maternal and 
neonatal health, especially in low- and middle-income countries. Although WHO 
promotes integrating screening into antenatal care, implementation across 
countries remains inconsistent and often insufficient. In Indonesia, TB 
screening is a critical component of antenatal care due to the high prevalence. 
This systematic literature review aimed to synthesize global evidence on TB 
screening among pregnant women, with a focus on policies, practices, and 
implementation challenges, particularly within the Indonesian context. Following 
PRISMA 2020 and Joanna Briggs Institute guidelines, a comprehensive search was 
conducted across PubMed and Scopus. Studies published between 2010 and 2025 were 
included. Ten eligible studies with diverse methodologies were identified, 
ranging from policy reviews to behavioral and epidemiological analyses. Results 
showed that only 64% of countries included TB screening for pregnant or 
breastfeeding women in their policies. Most low-middle income countries also 
still rely on symptom-based screening rather than advanced diagnostics such as 
interferon-gamma release assays (IGRA) or Quantiferon testing. Behavioral 
factors, stigma, and limited health infrastructure further reduce screening 
uptake. In Indonesia, TB screening during pregnancy remains sporadic and poorly 
integrated into maternal health services. This review highlights the urgent need 
for context-specific screening models, stronger policy alignment, and better 
integration of TB and maternal health programs to improve early detection and 
reduce the burden of maternal TB.
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Tuberculosis (TB) remains the leading cause of death worldwide from a single 
bacterial agent. However, an estimated one-quarter of the world's population 
carries an asymptomatic form of TB. In this state, the host maintains a chronic 
inflammatory lung environment in which the infection is contained and may even 
be cleared. TB can be lifelong; thus, patients are likely to contract 
superinfection by another pathogen. It is therefore relevant to investigate the 
impact of Mycobacterium tuberculosis (Mtb), the bacterium responsible for TB, on 
the host's capacity to cope with a second infectious agent. TB is increasingly 
recognized as a dynamic disease that exists along a broad clinical and 
immunological spectrum, far beyond the conventional dichotomy of active and 
latent infection. Yet, in the context of coinfections, this complexity is often 
overlooked. This review therefore bridges historical outbreaks, global 
epidemiology, and experimental models to illustrate the interplay between TB and 
co-occurring infections. In particular, Mtb infection shapes the outcome of 
secondary infections, while coinfecting pathogens can in turn reshape TB 
progression, immune control, and disease severity.
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BACKGROUND: People with tuberculosis (TB) have a suicide risk up to 25 times 
higher than the general population. It may be due to stigma, isolation, 
prolonged treatment, and psychological distress from the disease. Hence, 
empowering healthcare workers (HCWs) who are involved in TB care with suicide 
prevention skills is essential.
NOVELTY: This study will be integrating suicide prevention into TB care and will 
be evaluating an asynchronous learning management solution (LMS)-based training 
model against traditional in-person gatekeeper training for HCWs of high-risk 
population.
OBJECTIVES: This study will examine the effectiveness of the gatekeeper suicide 
prevention training online e-module compared to in-person training for National 
Tuberculosis Elimination Program (NTEP) HCWs.
METHODS: HCWs in the Karnataka State NTEP program will be randomly assigned to 
two training groups using parallel cluster-randomization at the district level. 
The online training group (intervention group) will receive training through 
customized and locally adapted e-modules hosted on an LMS. The In-person 
training group (control group) will undergo training through presentations, 
role-play simulations, and discussions. Training effectiveness will be assessed 
using the Kirkpatrick model, with statistical evaluation and comparison of pre- 
and post-test scores to measure knowledge acquisition, skill retention, and 
application (number of referrals) across both groups.
EXPECTED OUTCOME: The study anticipates that e-module training will be as 
effective as in-person training for developing competence and confidence in 
suicide prevention and early identification and referral of suicidality.
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Animals with bovine tuberculosis (bTB) develop granulomatous lesions as part of 
a complex immune response to chronic antigenic stimulus involving innate and 
adaptive mechanisms; however, the association of the microbiota with the 
development of and susceptibility to bTB remains poorly understood. This study 
characterizes the bacterial communities at different body sites involved in the 
pathophysiology of bTB, highlighting the gut-lung axis and their association 
with disease. Lungs, gut, thoracic, and mesenteric lymph nodes samples were 
collected from 31 bovines from a single herd (n = 19 bTB; n = 12 controls). The 
samples were analyzed using high-throughput sequencing of the 16S rRNA gene. A 
significant difference in beta diversity was observed between the bTB and 
control groups only in the thoracic lymph nodes (p < 0.05), whereas no 
significant differences were detected in the other sites. LEfSe and GLM analyses 
showed different taxa significantly enriched in the control group: Eubacterium 
ventriosum, Lacticaseibacillus, Paucibacter, Clostridioides, 
Bdellovibrio/Bdellovibrionaceae and Rhodobacteraceae, some of them suggested by 
previous findings as taxa of interest in their potential as preventive or 
diagnostic candidates. Additionally, analysis of microbial correlations along 
the gut-lung axis identified distinct phylum-level associations between bTB and 
healthy groups, suggesting altered microbial patterns in bTB. These findings 
contribute to the understanding of bovine microbiota composition across organs, 
their association with bTB and the pathogenesis of bTB, highlighting microbial 
candidates for future validation for microbiota-based interventions and laying 
the groundwork for future studies exploring host-microbiota-pathogen 
interactions in the context of bTB.

Copyright © 2026. Published by Elsevier Ltd.

DOI: 10.1016/j.micpath.2026.108795
PMID: 42632573

5. Infect Drug Resist. 2026 Aug 17;19:627174. doi: 10.2147/IDR.S627174. eCollection 2026.

Systemic Host Proteomic Signatures as Dynamic Markers for Monitoring Pulmonary 
Tuberculosis Treatment Response.

Alfarafisa NM(1)(2), Pitaloka DAE(2)(3), Pamela Y(1), Pebrian NY(4), Rozaan 
MN(4), Utomo AD(4), Zakiarto F(4), Chaidir L(1)(2).

Author information:
(1)Department of Biomedical Science, Faculty of Medicine, Universitas 
Padjadjaran, Sumedang, West Java, Indonesia.
(2)Center for Translational Biomarker Research, Universitas Padjadjaran, 
Sumedang, West Java, Indonesia.
(3)Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, 
Universitas Padjadjaran, Bandung, West Java, Indonesia.
(4)Faculty of Medicine, Universitas Jendral Achmad Yani, Cimahi, West Java, 
Indonesia.

Monitoring treatment response of tuberculosis (TB) remains challenging due to 
the low sensitivity and delayed culture results. Host-derived proteomic 
biomarker offer a promising alternative by reflecting systemic immune and 
inflammatory response during therapy. This review aims to systematically 
evaluate protein-based host biomarkers for monitoring TB treatment response. A 
systematic search of PubMed and Scopus was conducted for studies published up to 
September 2025. Eligible studies included human research evaluating protein 
biomarkers associated with treatment response in adult pulmonary TB. A total of 
54 studies comprising 105 distinct biomarkers were included. Biomarkers were 
grouped into seven categories: acute-phase proteins, inflammatory cytokines, 
innate immune markers, matrix remodeling enzymes, immune checkpoint molecules, 
angiogenic factors, and metabolic recovery proteins. Successful treatment was 
associated with a rapid decline in inflammatory markers followed by modulation 
of immune and tissue remodeling pathways, while markers of metabolic recovery 
increased over time. Multi-protein biosignatures demonstrated superior 
diagnostic performance compared to individual biomarkers. Host-derived proteomic 
biomarkers provide a dynamic and multidimensional approach to monitoring TB 
treatment response. While multi-marker signatures show strong potential for 
clinical application, further standardization, validation, and large-scale 
studies are required to facilitate their integration into routine TB management.
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A 3-week delay in the onset of T cell immunity to Mycobacterium tuberculosis 
(Mtb) infection compromises lung bacterial control, resulting in tuberculosis 
(TB). Restoring T cell function is a priority. We identified how airway 
CD44+CD62L-KLRG1+CD8+ effector memory T cells (TEM) in the lung enhance 
mycobacterial clearance via the spleen. Unexpectedly, a secondary immune 
response following repeated exposure of mice to Bacille Calmette-Guérin 
generated lower numbers of TEM versus primary. Paradoxically, lower numbers 
correlated with faster bacterial clearance, due to enhanced trafficking of 
secondary TEM to the spleen, where they responded to antigen. Further, secondary 
TEM recruited dendritic cells, which accelerated bacterial translocation from 
the lung to the spleen. Treating mice with a threshold number of airway-derived 
secondary TEM significantly reduced Mtb burden in the lung and spleen. Notably, 
Mtb killing was expedited by at least 15 days. Repeated antigen encounter 
bypassed priming requirements and enhanced TEM durability, uncovering a 
spleen-centered protective mechanism with implications for improved TB vaccines 
and therapies.
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PURPOSE: Mycobacterial periprosthetic joint infection (PJI) of the hip and knee 
is rare and difficult to diagnose and treat. This narrative review summarizes 
current evidence on the epidemiology, microbiology, diagnosis, surgical 
management, antimicrobial therapy, and outcomes of PJI caused by Mycobacterium 
tuberculosis complex (MTB) and nontuberculous mycobacteria (NTM).
METHODS: We synthesized evidence from clinical studies, systematic reviews, 
consensus documents, and relevant case series addressing hip and knee 
mycobacterial PJI. Evidence on epidemiology, diagnostic methods, surgical 
strategies, antimicrobial regimens, and outcomes was reviewed to derive 
practical clinical considerations.
RESULTS: Mycobacterial PJI should be suspected in culture-negative or indolent 
infection, failure of conventional antibacterial therapy, immunosuppression, or 
relevant tuberculosis exposure. Diagnosis requires appropriate specimens for 
prolonged mycobacterial culture, histopathology, molecular testing when 
available, and antimicrobial susceptibility testing. Management should integrate 
surgery with prolonged, species-directed multidrug therapy. Two-stage revision 
is the most frequently reported reconstructive strategy when reimplantation is 
feasible, but comparative evidence does not establish a universally superior 
operation. Debridement with implant retention may be considered only in 
carefully selected early infections, including selected rapidly growing 
mycobacterial infections. Regimens and treatment duration differ substantially 
between MTB and NTM.
CONCLUSION: Early recognition and accurate microbiological diagnosis are 
essential. Management requires multidisciplinary collaboration and 
individualized medical-surgical treatment. Because current recommendations 
derive mainly from retrospective studies and case series, multicenter studies 
using standardized diagnostic, therapeutic, functional, and outcome definitions 
are needed.
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We report a 15-year-old with a 3-year history of polyarthritis, unexplained 
seizures, and pulmonary tuberculosis who presented with acute neuropsychiatric 
decline, fever, and thrombocytopenia. Diagnostic workup confirmed systemic lupus 
erythematosus with triple-positive antiphospholipid antibodies. Imaging revealed 
bilateral middle cerebral artery thrombosis, meeting criteria for catastrophic 
antiphospholipid syndrome triggered by active tuberculosis. Prompt initiation of 
corticosteroids, anticoagulation, and immunosuppression was critical to 
achieving clinical stabilization.
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BACKGROUND: Genomic epidemiology has revolutionised how we can delineate 
tuberculosis (TB) transmission. However, surveillance in TB is restricted to the 
analysis of geographically limited populations, which impairs the identification 
of cross-regional transmission.
OBJECTIVE: To integrate genomic data from independent populations, targeted 
strain sequencing and refined epidemiological research to enhance tuberculosis 
transmission DESIGN: Integration of sequencing data from Madrid and Almería, 
evolutionary analysis of the SNPs identified in the cluster, standardized 
detailed interviews with patients to obtain more detailed epidemiological 
information to identify links among the individuals, and targeted sequencing of 
the strain-marker-SNPs to fast-track new involved cases.
RESULTS: We described the complex transmission patterns of a cluster involving 
13 cases, characterised by the convergence of i) interterritorial transmission 
due to the mobility of migrant cases, involving six different nationalities and 
autochthonous cases, ii) enhanced transmission due to an undiagnosed advanced TB 
case, iii) extensive exposures attributable to substantial social gatherings, 
and iv) two independent populations where the majority of cases were exposed or 
diagnosed, respectively.
CONCLUSION: This study may serve as an illustration of the integrative efforts 
and simultaneous strategic, methodological and analytical improvements that are 
required to address the numerous novel challenges arising for a proper 
surveillance of TB transmission in our current, increasingly complex, 
epidemiological scenario.
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The diagnosis of pleural tuberculosis (Pl-TB) remains challenging. 
Histopathological analysis and pathogen detection in pleural biopsies are 
informative but limited. We investigated differentially expressed proteins and 
metabolites in pleural effusions from patients with Pl-TB, malignancies, and 
other pathologies. A proteomic analysis of pooled pleural effusions identified 
45 proteins exclusively detected or upregulated in Pl-TB samples, many linked to 
infectious processes. Conversely, 18 proteins were uniquely found or upregulated 
in malignant pleural effusions, mainly associated with detoxification and 
hemostasis. To validate these findings, we employed targeted proteomics in 
individual samples. Eight proteins were validated: S100-A9, histone H4, 
insulin-like growth factor-binding protein 2, fibrinogen beta chain, ficolin-3, 
immunoglobulin heavy constant alpha 1, sulfhydryl oxidase 1, and histidine-rich 
glycoprotein. Additionally, NMR-based metabolomics identified 13 metabolites 
with differential abundance between Pl-TB and non-TB samples. Notably, 
N-acetyl-glycoprotein and the branched-chain amino acids, alanine and lysine 
differed between groups. Proteomic and metabolomic analyses revealed distinct 
molecular profiles between Pl-TB and non-TB patients, despite intra-group 
variability. To address this, we applied classification models. Histone H4 and 
alanine consistently emerged as discriminative features. Overall, this study 
provides novel insights into the molecular landscape of Pl-TB. The combined 
quantification of proteins and metabolites may improve differential diagnosis, 
although should be further validated in larger, independent cohorts before 
clinical application.
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Accurate drug susceptibility testing (DST) is crucial for designing effective 
regimens for multidrug-resistant (MDR) and pre-extensively drug-resistant 
tuberculosis (pre-XDR TB). Sensititre MYCOTB enables simultaneous determination 
of minimum inhibitory concentrations (MICs) for multiple drugs, but its 
diagnostic performance varies across studies. This meta-analysis evaluated the 
diagnostic performance of Sensititre MYCOTB for key MDR and pre-XDR TB drugs. 
The protocol was registered in PROSPERO (CRD420251230599). PubMed, Cochrane, 
Google Scholar, Scopus, ONOS, Web of Science, ScienceDirect, and registries were 
systematically searched for studies published between 2010 and 2025. Studies 
comparing the Sensititre MYCOTB with reference DST for Mycobacterium 
tuberculosis complex (MTBC) were included. Bias assessment and pooled diagnostic 
accuracy estimates were generated. Fourteen studies, including 1,728 isolates, 
were analyzed. Rifampicin and isoniazid demonstrated high sensitivity (0.976 
[95% CI: 0.94-0.99] and 0.977 [95% CI: 0.95-0.99]) and specificity (0.958 [95% 
CI: 0.84-0.98] and 0.957 [95% CI: 0.83-0.99], respectively) with low 
heterogeneity. Amikacin, kanamycin, and ofloxacin demonstrate good diagnostic 
accuracy, with high specificity (>0.98 [95% CI]). Moderate diagnostic accuracy 
was observed for ethambutol, streptomycin, ethionamide, and rifabutin. 
Cycloserine, moxifloxacin, and para-aminosalicylic acid showed inconsistent 
performance despite excellent specificity (>0.97 [95% CI]). Sensitivity analysis 
partially improved pooled sensitivity for moxifloxacin 0.801 (95% CI: 
0.585-0.924) and para-aminosalicylic acid 0.76 (95% CI: 0.518-0.894), whereas 
cycloserine remained at 0.436 (95% CI: 0.190-0.725), although heterogeneity 
persisted. Sensititre MYCOTB DST demonstrates high diagnostic accuracy for 
MDR-TB and pre-XDR-TB drugs, while caution is required with cycloserine, 
moxifloxacin, and para-aminosalicylic acid. These findings support the 
integration of MIC-based testing into clinical decision-making.
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INTRODUCTION: The coexistence of tuberculosis (TB) and type 2 diabetes mellitus 
(T2DM) poses an emerging public health challenge, especially in high-TB-burden 
settings such as Peru. This comorbidity has been associated to unfavorable 
clinical outcomes and a higher frequency of drug-resistant TB.
OBJECTIVE: To estimate the prevalence of resistance to first-line 
antituberculosis drugs and identify factors associated with multidrug resistance 
tuberculosis (MDR-TB) among patients with T2DM and pulmonary TB treated at a 
public hospital in Lima, Peru.
METHODS: A cross-sectional study was conducted using secondary data from 130 
adults with T2DM and microbiologically confirmed pulmonary TB treated at a 
Peruvian hospital between 2015 and 2019. Drug susceptibility results were 
categorized as susceptible, monoresistant, polyresistant, or MDR-TB. Factors 
associated with MDR and resistance to at least one first-line drug were 
evaluated using Poisson regression models with robust variance.
RESULTS: The prevalence of resistance to at least one first-line drug was 34.6%, 
and the prevalence of MDR-TB was 21.5%. The most frequent resistances were to 
isoniazid (28.4%) and rifampicin (26.2%). In the multivariable analysis, age 
40-49 years (aPR = 2.99; 95% CI: 1.00-8.97) and age 70-85 years (aPR = 4.13; 95% 
CI: 1.16-14.7) and were independently associated with MDR-TB. Furthermore, a 
diabetes duration of at least 5 years was associated with resistance to at least 
one drug (aPR ≈ 2.1).
CONCLUSION: A high prevalence of drug resistance, including MDR-TB was observed 
among patients with T2DM and pulmonary TB. Older age and longer duration of 
diabetes were associated with bacterial resistance in the adjusted analysis. 
These findings underscore the importance of considering diabetes-related 
clinical characteristics when evaluating drug resistance patterns in patients 
with tuberculosis.
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Mycobacteriumtuberculosis (Mtb), the causative agent of tuberculosis (TB), is 
the most common coinfection in people living with HIV-1 (PLWH). This coinfection 
is associated with accelerated HIV-1 disease progression and reduced survival. 
However, the immunological and virological mechanisms driving this progression 
are not completely understood. To address this knowledge gap, using pleural 
effusion samples from PLWH and TB, we investigated how the HIV-1 genetic 
landscape and the anti-HIV-1 immune response are impacted by a TB-associated 
microenvironment. Our results revealed an enrichment of genetically intact HIV-1 
and impaired CD8+ T cell-mediated antiviral response at this site of HIV-1/Mtb 
coinfection. Moreover, efficient CD8+ T cell activation was inhibited by lipids 
present in the TB-associated pleural effusion. These findings indicate that this 
immune microenvironment induced by TB promotes the persistence of cells infected 
with replication-competent HIV-1 by creating a niche of reduced antiviral immune 
pressure, potentially contributing to the worsened clinical outcomes observed in 
PLWH and TB.
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Tuberculosis (TB) is a leading cause of death globally, with most new TB cases 
notified in the Asia-Pacific region. We aimed to synthesize qualitative research 
of TB prevention strategies from the region, summarizing reported barriers to 
and facilitators of practices, and identifying important gaps and opportunities 
for future research. A scoping review was conducted using the Arksey and 
O'Malley framework and includes qualitative studies published in the 
Asia-Pacific region between 2015 and 2025. Six databases were searched to 
identify qualitative studies (or qualitative components of mixed-methods 
studies) that focused on TB prevention. Articles were assessed for inclusion by 
two authors who independently screened articles based on predetermined key words 
and criteria. Of 1745 articles identified, 40 were included in this review. Most 
qualitative research addressed secondary rather than primary prevention, such as 
treatment of TB infection and early detection and treatment of disease. Articles 
largely focused on healthcare workers, while vulnerable populations-such as 
pregnant women and people living with HIV-are underrepresented. Key barriers 
identified included health system weaknesses, TB-related stigma, and unclear 
infection control policies. Strengthening health systems, decentralizing TB 
services, and engaging communities were identified as crucial to ensuring 
accessible and sustainable TB prevention efforts.
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BACKGROUND: Tuberculosis is widely recognized for its pulmonary manifestations; 
however, the oral cavity may serve as an early and overlooked site of disease. 
Although the tongue is the most affected region, gingival involvement is not 
rare and may cause severe mucogingival destruction. The nonspecific nature of 
these lesions frequently leads to diagnostic delay.
METHODS: A 25-year-old female presented with a persistent gingival ulcer in the 
maxillary anterior region associated with progressive recession and soft-tissue 
loss. Histopathologic examination demonstrated necrotizing granulomatous 
inflammation with multinucleated giant cells. Although Ziehl-Neelsen staining 
was negative, chest radiography, sputum testing, and GeneXpert polymerase chain 
reaction confirmed tuberculosis with pulmonary involvement. Following 9 months 
of systemic anti-tubercular therapy, residual severe mucogingival defects were 
managed using a modified split-full-split coronally advanced flap combined with 
a subepithelial connective tissue graft and periosteal compartment 
stabilization.
RESULTS: Healing was uneventful. At 2-year follow-up, complete root coverage was 
achieved in the incisors and premolars, with approximately 95% root coverage at 
the maxillary canine. Increased gingival thickness, stable soft-tissue margins, 
and resolution of hypersensitivity were observed.
CONCLUSIONS: This case highlights the importance of considering tuberculosis in 
the differential diagnosis of persistent gingival lesions and demonstrates that 
advanced periodontal plastic surgery can successfully rehabilitate extensive 
mucogingival defects following medical stabilization.
KEY POINTS: Severe mucogingival destruction can occur as a rare manifestation of 
oral tuberculosis and may persist despite resolution of infection. Accurate 
diagnosis relies on combining histopathologic findings with systemic and 
molecular investigations. Modified periodontal plastic surgery techniques can 
achieve predictable root coverage and long-term soft-tissue stability in complex 
defects.
PLAIN LANGUAGE SUMMARY: Tuberculosis (TB) usually affects the lungs, but in rare 
cases, it can also involve the oral cavity. This report describes a young 
patient whose first sign of TB was a painful gum lesion that caused severe 
gingival recession and loss of tissue around several teeth. After medical 
treatment for TB, the infection resolved, but the significant mucosal damage did 
not resolve. To restore the lost tissue, the patient underwent advanced 
periodontal plastic surgery using a connective tissue graft and a specialized 
flap technique. The procedure restored most of the lost gum and improved both 
comfort and appearance.
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Sporotrichosis is a mycosis with multitudinous clinical manifestation based on 
varying factors. We report a 78-year-old man who came to an out-patient clinic 
for progressive ulcerative cutaneous lesions for 6 months with concurrent 
pulmonary symptoms and osteomyelitis. Initial investigations were negative for 
infectious organisms and therapeutic trial of standard anti-tuberculous regimen 
failed to improve clinical symptoms. Subsequent fungal culture from the 
ulcerative skin showed dark colonies of Sporothrix schenckii complex. A review 
of sporotrichosis cases mimicking tuberculosis is provided to demonstrate 
diagnostic and therapeutic challenges, especially when tuberculosis is endemic.
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Post-tuberculous spinal deformity remains an important cause of chronic 
morbidity following healed spinal tuberculosis, particularly in low- and 
middle-income countries. Residual kyphosis may result in persistent pain, 
sagittal imbalance, cosmetic deformity and late neurological deterioration. 
Surgical correction is technically demanding because of rigid deformity and 
compromised bone quality, yet it may offer meaningful functional recovery when 
appropriately indicated. We report a case series of three adult patients with 
post-tuberculous spinal deformity managed surgically at a Nigerian tertiary 
orthopaedic centre. All patients underwent single-stage posterior-only 
decompression, deformity correction and pedicle screw-rod instrumentation. 
Anterior column reconstruction was performed in all cases using either an 
expandable titanium cage or a fibular strut graft. Clinical, radiological and 
neurological outcomes were assessed during follow-up. The patients were aged 
24-33 years (median 32 years), with follow-up ranging from 26 to 60 months 
(median 36 months). Two patients presented with thoracic kyphotic deformity (90° 
and 92°), while one had lumbar involvement (20°). Postoperatively, thoracic 
kyphosis improved to 25° and 45°, and lumbar alignment was restored to 
physiological lordosis. The median angular correction achieved was 47° (range 
40°-65°). One patient presented with paraparesis (ASIA D) and achieved complete 
neurological recovery, while the remaining two maintained intact neurology (ASIA 
E). All patients demonstrated radiological fusion and maintained deformity 
correction at the latest follow-up, with no implant-related complications. 
Single-stage posterior-only surgical correction of post-tuberculous spinal 
deformity in adults can achieve satisfactory deformity correction, solid fusion 
and neurological recovery in carefully selected patients.
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Despite the exponential growth in genome sequencing, the functional annotation 
of genes, particularly the discovery of novel enzymatic activities, remains a 
formidable challenge. This gap is exacerbated by annotation biases that 
propagate assumptions about enzyme function across homologous sequences. Here, 
we report the identification of an unannotated enzymatic activity within a 
presumed well-characterized enzyme family. The gene rv2531c, under strong 
purifying selection across Mycobacterium tuberculosis strains, has been 
annotated as a member of the lysine-ornithine-arginine (KOR) decarboxylase 
superfamily, which includes over 26,000 sequences. Contrary to this annotation, 
we show that Rv2531c does not decarboxylate KOR substrates. Instead, using an 
integrative approach combining bioinformatics, microbiology, metabolomics, and 
enzymology, we demonstrate that Rv2531c is a L-glutamate decarboxylase that 
sustains carbon flux through the γ-aminobutyric acid shunt in M. tuberculosis. 
This newly identified subfamily of enzymes is conserved across Bacteria, 
Archaea, and Eukarya and exhibits distinct structural and kinetic features, 
including an additional domain, hysteresis, and strong positive cooperativity. 
These characteristics differentiate it from canonical, enterobacterial KOR 
decarboxylases. More broadly, our findings challenge the narrow substrate and 
functional scope traditionally assigned to the KOR-DC superfamily. We propose 
that many members of this large and diverse enzyme family catalyze distinct 
reactions and participate in previously unrecognized metabolic pathways, 
revealing a broader and more nuanced role for pyridoxal 5'-phosphate-dependent 
enzymes in microbial physiology and evolution.
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We assessed 188 children diagnosed with extrapulmonary tuberculosis in 
Bangladesh. Over half were aged 10-14 years old. Common symptoms included fever 
(91.5%), weight loss (88.3%), and decreased appetite (72.9%). Four children died 
prior to treatment; of 176 children on treatment, 4.0% had unsuccessful 
outcomes, potentially influenced by age and low weight. Findings highlight the 
need for improved diagnosis and management in children.
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Hip Tuberculosis (HTB) is a severe form of extrapulmonary Tuberculosis (TB) that 
can lead to progressive joint destruction, functional impairment, and reduced 
Quality Of Life (QoL). Optimal management requires timely Antitubercular Therapy 
(ATT), appropriate surgical intervention, and structured rehabilitation. This 
case report aims to present a 57-year-old Bulgarian female with advanced HTB, 
persisting chronic pain, severe functional limitation, and marked restriction in 
Range Of Motion (ROM) and Muscle Strength (MS). Baseline assessment revealed a 
Harris Hip Score (HHS) of 56 and pain intensity of 7/10 on the Visual Analogue 
Scale (VAS). Microbiological confirmation of Mycobacterium tuberculosis was 
obtained via bone biopsy. Following completion of ATT and normalization of 
inflammatory markers, the patient underwent Total Hip Arthroplasty (THA) using 
an anterolateral approach. An individualized Exercise-Based Postoperative 
Rehabilitation Program (EBRP) was implemented. At 6-Hip Flexion (HF) improved 
from 25° to 55°, while hip abduction increased from 15° to 40°.MS improved from 2/5 to 4+/5 in key muscle groups (MG). Functional performance improved 
significantly, with HHS increasing from 56 to 81 (+44.6%), and pain decreasing 
from 7/10 to 2/10 (-71.4%). No postoperative complications or infection 
recurrence were observed. This case highlights the importance of appropriate 
timing of THA after successful infection control with ATT, combined with a 
structured EBRP.  A multidisciplinary approach is essential to optimize 
functional recovery and minimize complications in patients with HTB.

DOI: 10.4081/ejtm.2026.15594
PMID: 42616002

25. Ann Med. 2026 Dec;58(1):2714685. doi: 10.1080/07853890.2026.2714685. Epub 2026 Aug 19.

Tuberculosis disease and infection among household contacts of bacteriologically 
confirmed vs unconfirmed tuberculosis in Cambodia: considerations for optimising 
contact investigation and preventive treatment.

Tep S(1), Tuot S(1)(2)(3), Cheng S(4), Ung S(4), Guillard B(4), Menh S(1), Choub 
SC(1), Huot CY(5), Borand L(6)(7), Fox GJ(8)(9), Teo AKJ(8)(9)(10).

Author information:
(1)KHANA and KHANA Centre for Population Health Research, Phnom Penh, Cambodia.
(2)Department of Community and Global Health, Graduate School of Medicine, The 
University of Tokyo, Tokyo, Japan.
(3)Faculty of Social Sciences and Humanity, Royal University of Phnom Penh, 
Phnom Penh, Cambodia.
(4)Medical Biology Laboratory, Institut Pasteur du Cambodge, Phnom Penh, 
Cambodia.
(5)National Centre for Tuberculosis and Leprosy Control (CENAT), Phnom Penh, 
Cambodia.
(6)Clinical Research Group, Epidemiology and Public Health Unit, Institut 
Pasteur in Cambodia, Phnom Penh, Cambodia.
(7)Center for Tuberculosis Research, Division of Infectious Diseases, Johns 
Hopkins University School of Medicine, Baltimore, MD, USA.
(8)Faculty of Medicine and Health, University of Sydney, Sydney, NSW, Australia.
(9)University of Sydney Infectious Diseases Institute (Sydney ID), Sydney, NSW, 
Australia.
(10)Saw Swee Hock School of Public Health, National University of Singapore and 
National University Health System, Singapore, Singapore.

BACKGROUND: This study aimed to describe the yield of tuberculosis (TB) disease 
among household contacts (HHC) of individuals with bacteriologically confirmed 
and unconfirmed pulmonary TB, to estimate the prevalence of TB infection using 
Interferon Gamma Release Assay (IGRA), and to identify factors associated with 
IGRA positivity.
METHODS: We conducted a pragmatic, cross-sectional study in five operational 
districts between February 2023 and April 2024. HHC of persons with pulmonary TB 
in the preceding two years were screened for TB. Among eligible contacts (aged 
≥5 years and HIV negative) at two purposively selected sites (one urban and one 
rural), blood samples were collected for IGRA using QuantiFERON®-TB Gold Plus. 
Modified Poisson regression with robust variance estimation was used to identify 
factors independently associated with IGRA positivity.
RESULTS: Among 864 HHC, 26 were diagnosed with TB disease: 2.7 per 100 (95% CI 
1.4-4.6) among contacts of bacteriologically confirmed TB and 3.4 per 100 (95% 
CI 1.9-5.6) among contacts of bacteriologically unconfirmed TB. More than half 
were asymptomatic (37.5% bacteriologically confirmed, 66.7% bacteriologically 
unconfirmed). Of 453 valid IGRA results, 21.2% (95% CI 17.5-25.2) were positive. 
IGRA positivity was associated with older age, urban residence, and being 
contacts of bacteriologically confirmed TB.
CONCLUSION: In these selected programmatic settings, limiting contact 
investigation to bacteriologically confirmed TB and relying on symptom screening 
may result in missed cases. Without infection testing, most HHC offered TPT may 
not require it, while others with asymptomatic TB disease may inappropriately 
receive preventive treatment.
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BACKGROUND: Linezolid (LZD) has emerged as a key drug for multidrug-resistant 
(MDR) and extensively drug-resistant (XDR) tuberculosis (TB) treatment. However, 
its clinical use is limited by substantial toxicity. This scoping review aimed 
to synthesise evidence on LZD-associated adverse effects (AEs) to support safer 
and more effective TB management clinical decisions.
METHODS: A systematic search of PubMed, Scopus, Web of Science, and EMBASE 
databases (conducted in October 2024) identified 103 primary studies published 
between 2005 and 2024 that reported AEs related to LZD use in MDR/XDR-TB. Data 
on frequency, severity, onset, and management of AEs were extracted and 
narratively synthesised.
RESULTS: Of the 103 included studies, 102 (99%) reported at least one AE. The 
overall frequency of AEs ranged from 2.8% to 100%. Neurological toxicity was 
reported in 3.5-91.9% of patients, most commonly presenting as peripheral 
neuropathy. Haematological toxicity was observed in 1.9-84.6% of participants, 
mainly reported as anaemia and thrombocytopenia. Gastrointestinal disturbances, 
metabolic complications, such as lactic acidosis and hyperlactacidaemia, and 
dermatological events were also reported.
CONCLUSION: LZD-associated toxicity is frequent and often clinically 
significant, particularly during prolonged treatment. Careful patient 
assessment, including comorbidities and potential contributing factors such as 
vitamin deficiencies, along with regular monitoring and, where available, 
therapeutic drug monitoring, may help optimise safety and treatment outcomes. 
Future research should focus on standardised toxicity assessment, 
pharmacokinetic-based dosing strategies, and the inclusion of diverse patient 
populations to improve the safety and effectiveness of LZD-based regimens.
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Bronchiectasis and pulmonary tuberculosis (TB) remain common causes of chronic 
respiratory morbidity worldwide, despite major advances in antimicrobial therapy 
and structured airway clearance strategies. In a subset of patients, medical 
treatment alone is insufficient, and surgical intervention may be required when 
disease is anatomically localised or when serious complications develop. From a 
surgical perspective, resection of non-functional, chronically infected lung 
segments in bronchiectasis can lead to sustained symptom improvement, fewer 
exacerbations, and effective control of haemoptysis when patients are 
appropriately selected. In pulmonary TB, surgery continues to serve both 
diagnostic and therapeutic purposes. Operative intervention may be necessary 
when noninvasive investigations fail to establish a diagnosis, or when 
persistent cavitary disease, drug-resistant infection, or structural 
complications such as destroyed lung, chronic empyema, or bronchopleural fistula 
are present. Current respiratory guidelines emphasise careful medical 
optimisation and multidisciplinary assessment before surgical referral, 
highlighting the importance of appropriate patient selection. This narrative 
educational review focuses on practical principles that guide surgical 
decision-making in bronchiectasis and pulmonary TB. Indications for surgery, 
contraindications to operative intervention, and criteria for referral for lung 
transplantation are discussed, with the aim of supporting clinicians involved in 
the care of patients with complex structural lung disease.
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BACKGROUND AND AIM: There is a concern about treatment outcomes for human 
immunodeficiency virus and tuberculosis infections in West Africa. This has led 
to a focus on the development of strategies for integrated care; however, data 
on the barriers and enablers of these strategies are limited. The scoping review 
aimed to map strategies for the integrated management of HIV and TB services in 
West Africa and identify barriers and enablers influencing implementation.
METHODS: The Arksey and O'Malley scoping review design was used for the study. 
The PRISMA extension for scoping review guidelines were followed meticulously. 
Four data sources (Scopus, PubMed, MEDLINE and CINAHL) were searched for 
strategies of integrated management for HIV and TB co-infection in West Africa, 
from January 1, 2000 to March 31, 2022. Of the 813 records screened, 22 studies 
met the inclusion criteria.
RESULTS: Seven key components were identified: anti-TB therapy (for active 
co-infection), isoniazid preventive therapy (IPT), tuberculosis infection 
control (TBIC), antiretroviral therapy (ART) initiation, TB testing, 
co-trimoxazole preventive therapy (prophylaxis), and patient 
education/counseling. ART initiation and TB testing showed moderate-to-high 
success (75%-98% testing rates), while isoniazid preventive therapy (IPT) and 
TBIC had poor implementation (median IPT score: 0 in Ghana; 0%-42% TBIC 
adherence). The treatment success rates of the integrated management of HIV and 
TB co-infection reached 77% in settings with robust integration although 
mortality remained high (15%-19.5%). Barriers included staff shortages, stigma, 
inadequate financing, drug shortages, infrastructure gaps and fear of adverse 
drug interactions. The enablers were patient education, healthcare worker 
training, optimized logistics and strengthened health information systems.
CONCLUSION: Integration of TB and HIV services was found to be possible in West 
Africa, with different degrees of effectiveness due to differences in law and 
local settings. Scaling up requires addressing health system barriers, enhancing 
training, and leveraging enablers such as patient empowerment and data-driven 
logistics.
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Endobronchial hamartoma (EH) is a rare benign bronchial tumour that represents a 
small subset of pulmonary hamartomas. EH often presents with non-specific 
symptoms and may mimic malignancy or chronic infections such as tuberculosis, 
leading to delayed diagnosis or inappropriate treatment. We report here a case 
of a 60-year-old man who presented with 6 months of progressive dyspnoea and 
productive cough, and 2 months of low-grade fever. Flexible bronchoscopy showed 
an endobronchial mass, and forceps biopsies performed twice were reported as 
granulomatous inflammation. He received antitubercular treatment based on 
presumptive diagnosis of endobronchial tuberculosis. However, there was no 
clinical and radiological improvement despite 7 months of treatment. We 
performed rigid bronchoscopy and removed the endobronchial tumour using an 
electrocautery snare and cryoextraction. The excisional biopsy confirmed the 
diagnosis of EH. This case highlights the limitations of small biopsy specimens 
in diagnosing hamartoma and reemphasises the role of advanced pulmonary 
interventions, such as electrocautery snare and cryotherapy, as 
diagnostic-cum-therapeutic tools in such lesions.
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Tuberculosis remains the leading cause of death from a single infectious 
pathogen, driven by prolonged treatment regimens and escalating drug resistance. 
Antimicrobial peptides represent a promising alternative therapeutic class with 
diverse mechanisms and limited resistance emergence. This review distinguishes 
anti-mycobacterial from anti-Mycobacterium tuberculosis peptides and 
systematically analyses 22 candidates curated in the APD6 alongside additional 
literature reports. We evaluate their structural and physicochemical 
determinants of activity, mechanistic evidence in vitro and in vivo, and synergy 
with conventional agents. Finally, we discuss rational design strategies, 
machine learning-guided optimisation, and translational barriers that must be 
overcome to realise peptide-based tuberculosis therapeutics.
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Congenital tuberculosis (TB) is a rare condition, and diagnosis is challenging 
due to its nonspecific clinical presentation and rarity. It has a very high 
case-fatality rate (estimated at 30%-50%). We report the case of a 2-week-old 
male neonate, born from an uncomplicated diamniotic, dichorionic twin pregnancy 
at 36 weeks 1 day's gestation, who presented with poor feeding and low-grade 
fever. Blood, urine, and cerebrospinal fluid (CSF) cultures, as well as 
nasopharyngeal and CSF viral polymerase chain reactions were negative. However, 
persistent poor feeding and rising inflammatory markers prompted continued 
hospitalization. On the fourth day of admission, he developed acute hypoxemic, 
hypercarbic respiratory failure with apneas and progressive lung parenchymal 
disease requiring intubation. The diagnosis of congenital TB was confirmed 
through endotracheal aspirates. He was initiated on TB treatment but ultimately 
developed a paradoxical reaction, requiring readmission and initiation of 
corticosteroids. His mother, father, and twin brother were initially 
asymptomatic. His twin was subsequently admitted to the hospital and was 
diagnosed with congenital TB as well. His mother was ultimately diagnosed with 
genitourinary TB based on an endometrial biopsy. This case contributes to the 
limited literature on congenital TB, highlighting the broad clinical spectrum 
and complications in managing the disease. Additionally, the unique presentation 
of disseminated congenital TB in an infant with an asymptomatic mother and a 
fraternal twin who initially did not require hospitalization underscores the 
importance of heightened awareness of tuberculosis during pregnancy, 
particularly in populations at risk, to facilitate early diagnosis and prevent 
perinatal transmission.
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Mycobacterial cell-wall assembly depends on multiple glycosyltransferases among 
which the processive galactofuranosyl transferase 2 (GlfT2) executes alternating 
β(1 → 5) and β(1 → 6) transfers of galactofuranose (Galf) within a single 
catalytic site through an oxocarbenium-like transition state. Despite the well 
characterized SN2-like chemistry of GlfT2, the role of loop-1 dynamics in 
regulating substrate binding and processivity remains poorly understood. Here, 
we modeled the ternary complex of GlfT2 with UDP-Galf and a galactan acceptor 
(n = 3) to show that loop-1 undergoes conformational gating governed by Trp399. 
This residue acts as a conformational pivot, stabilizing the acceptor through 
CH-π interactions in a compact closed state and facilitating the post-reaction 
rearrangement toward an open state compatible with acceptor translocation. These 
states are defined by distinct Trp399 side chain conformations and are separated 
by a shallow free energy difference (~1 kcal mol-1), enabling dynamic 
interconversion. Markov state modeling shows that transitions between the closed 
and open loop-1 states occur on the nanosecond timescale, with a reactive mean 
first passage time of 42.5 ns. This rearrangement proceeds through both direct 
and an intermediate-mediated pathways, contributing 54.2% and 45.8% of the total 
reactive flux, respectively. Together, these findings support a mechanistic 
model in which Trp399-mediated loop-1 plasticity couples substrate stabilization 
with post-reaction rearrangement, providing new insight into the processive 
elongation mechanism of GlfT2.
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BACKGROUND: Although BCG provides protection against severe forms of 
tuberculosis in children, its efficacy against pulmonary tuberculosis in 
adolescents and adults is highly variable, and it offers limited and 
inconsistent protection against infection and transmission. VPM1002 is a 
recombinant BCG vaccine that showed manageable toxicity and immunogenicity in 
phase 1 trials in adults and in phase 2 trials in South African newborns. We 
compared VPM1002 with BCG for the prevention of Mycobacterium tuberculosis 
infection in infants.
METHODS: This double-blind, randomised, active-controlled, phase 3 trial was 
conducted at ten main sites and four satellite sites in sub-Saharan Africa, 
ranging from rural to urban settings, with experience in tuberculosis trials. 
Healthy newborn infants, aged 0-14 days and with a birthweight of at least 2·3 
kg, were randomly assigned (1:1) to receive single 0·05 mL doses of either 
VPM1002 or BCG, administered intradermally. Follow-up was extended from 36 
months up to 48 months (due to the lower than expected event rate) or until 632 
cases of M tuberculosis had accrued. The randomisation was done centrally 
through an interactive web response system and allocation was stratified by 
maternal HIV status at a 1:10 ratio, using a permuted block design with variable 
block sizes. Only the site personnel involved in preparation and administration 
of the vaccines were not masked to the trial. Mothers were aged 18 years or 
older, free from active tuberculosis, and without household contact with an 
individual with tuberculosis within the 3 months before enrolment. Neonates were 
excluded for any fever, acute or chronic illness, congenital malformation, 
substantial skin lesion or infection at the site of injection, or previous 
receipt of routine BCG vaccination. The primary endpoint was non-inferiority of 
VPM1002 versus BCG for prevention of M tuberculosis infection, defined by 
incident QuantiFERON-TB Gold Plus (QFT; an interferon-γ release assay [IGRA]) 
conversion, assessed every 6 months from month 6 until the final visit and more 
frequently in suspected cases of tuberculosis. In the time-to-event efficacy 
analysis, participants with missing event occurrence data were censored at the 
last timepoint for which there was no clear evidence of the event occurrence. 
The primary efficacy analysis was in the per-protocol population (randomly 
assigned, vaccinated participants with at least one post-vaccination result and 
no major efficacy-relevant protocol deviations) with a supportive 
intention-to-treat analysis of all randomly assigned participants; both were 
analysed as assigned. As estimates were concordant, intention-to-treat results 
are presented. Safety was analysed as treated in all vaccinated participants. 
Non-inferiority required the upper bound of the 95% CI for the hazard ratio (HR) 
to be less than 1·25. The trial was registered on ClinicalTrials.gov 
(NCT04351685) and PACTR (PACTR202007868402718) and is complete.
FINDINGS: Between Nov 9, 2020, and June 21, 2022, we enrolled 6950 infants. The 
trial was terminated early in October, 2024, due to a lower than expected QFT 
conversion rate. After the withdrawal of ten infants, 6940 were randomly 
assigned to treatment, including 720 infants born to mothers living with HIV and 
6220 HIV-unexposed infants. Overall, 3449 male and 3491 female infants were 
included in the intention-to-treat population. 6897 infants received vaccination 
(3452 received VPM1002 and 3445 received BCG). Median follow-up was 35 months 
(IQR 30-38). QFT conversion occurred in 184 (5·3%) of 3471 infants in the 
VPM1002 group and 150 (4·3%) of 3469 infants in the BCG group. Cox proportional 
hazards regression analysis (VPM1002 vs BCG) revealed VPM1002 was not 
non-inferior to BCG, with an HR of 1·23 (95% CI 0·99-1·53). Adverse event 
profiles, including serious adverse events and deaths, were similar between 
groups; no vaccine-related serious adverse events were reported.
INTERPRETATION: VPM1002 did not show non-inferiority to BCG on the primary 
endpoint of QFT conversion. Because fewer infections occurred than expected (334 
of 632 planned events, despite extending the duration to 48 months), the trial 
did not have sufficient statistical certainty to definitively compare the two 
vaccines. Moreover, discordance between the QFT surrogate and confirmed 
tuberculosis endpoints, approximately 33·0% higher household tuberculosis 
exposure in the VPM1002 group, and violation of the proportional hazards 
assumption when tuberculosis exposure was included as a covariate (that is, the 
effect of tuberculosis exposure on QFT conversion was not constant over time, 
precluding reliable HR estimation without penalised modelling) collectively add 
to this uncertainty. Both vaccines showed similar adverse event profiles. These 
findings highlight challenges in using IGRA-defined infection endpoints in 
infant vaccine trials.
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BACKGROUND: Monitoring the treatment of tuberculosis(TB) and human 
immunodeficiency virus(HIV) co-infection is very important to improve patient 
management and compliance; however, treatment outcome monitoring remains 
inadequate in Nigeria. This study assessed the treatment outcomes of registered 
TB/HIV co-infected patients enrolled in the Directly Observed Treatment Short 
course(DOTS) program.
METHODS: A retrospective study was conducted in a tertiary-care hospital in Port 
Harcourt, Nigeria from January 1, 2014 to December 31, 2019. Data were extracted 
from the National TB program register and analyzed using the statistical 
software package(IBM SPSS version30.0). Bivariate and multivariate logistic 
regressions were used to identify factors associated with treatment outcomes at 
95% confidence intervals.
RESULTS: Among 305(37.4%) TB/HIV co-infected patients, the mean age was 
29.2years, with 29.8% in the 0-14 age group, 89.5% new cases, and 89.2% 
pulmonary TB(PTB) cases. Males(50.2%) slightly outnumbered females(49.8%). 
Antiretroviral therapy(ART) and cotrimoxazole preventive therapy(CPT) uptake 
were high(95.1% and 93.4%, respectively). Treatment outcomes were: 19.0% cured, 
23.3% completed treatment, 0.3% failed treatment, 23.6% died, 14.8% lost to 
follow-up, 10.8% transferred out, and 8.2% not evaluated. Overall, treatment 
success rate was 52.2%. Age(15-24 years: adjusted odds ratio [AOR]=6.35, 
95%CI:1.56-25.86; 25-34 years: AOR = 3.97, 95%CI:1.37-11.45; and 45-54 years: 
AOR = 6.40, 95%CI:2.27-18.06) and alternative diagnostic method(AOR = 0.32, 
95%CI:0.12-0.76) were significantly associated with unsuccessful treatment 
outcomes.
CONCLUSION: The treatment success rate of TB/HIV co-infected patients was 
relatively low and fell below the World Health Organization's (WHO) target 
despite high uptake of ART and CPT. Study underscores the need for integrating 
targeted interventions, including alternative diagnostic methods, into clinical 
practice and policy to improve treatment outcomes among TB/HIV co-infected 
patients, particularly in specific age groups.

Copyright: © 2026 Nnadozie et al. This is an open access article distributed 
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Rapid quantification of Mycobacterium tuberculosis (Mtb) is important for 
monitoring bacterial load during treatment and in clinical studies. The 
molecular bacterial load assay detecting Mtb 16S ribosomal RNA (TB-MBLA) can 
quantify mycobacterial load within hours. As the current TB-MBLA protocol 
includes highly toxic chemicals and manual RNA extraction, we aimed to optimize 
TB-MBLA for routine clinical laboratories. We compared several strategies to 
inactivate Mtb in sputum samples, which would facilitate analysis outside a BSL3 
laboratory. Heating at 80°C for 20 min was the most efficient inactivation 
strategy, whereas GTC-DTT and 1 M NaOH failed to inactivate Mtb sufficiently. We 
used Mtb-inoculated sputum samples to compare manual phenol-chloroform RNA 
extraction, as recommended by the TB-MBLA protocol, to an automated magnetic 
bead-based extraction. Automated RNA extraction reduced total analysis time by 2 
h and performed equally to phenol-chloroform extraction, with a detection limit 
of close to 100 CFU in 10-fold dilution series (mean Ct value: 36.0 ± 1.4 
automated versus 33.5 ± 3.6 manual, n = 6). Freezing samples in lysis buffer up 
to 14 days did not affect TB-MBLA performance (mean Ct value: 22.6 ± 0.3 fresh 
versus 22.6 ± 0.6 frozen, n = 6). The final TB-MBLA protocol quantified 
bacterial load up to 11 days faster than time-to-positive culture (TTP) (mean 
TTP: 11 days, 2-24 days, n = 9) in sputum from patients with pulmonary TB. We 
adapted the TB-MBLA method for faster throughput in a routine clinical 
laboratory by using inactivation at 80°C for 20 min, followed by automated RNA 
extraction, achieving equal sensitivity compared to the original TB-MBLA method, 
and avoiding manual extraction and toxic reagents.
IMPORTANCE: The current tuberculosis molecular bacterial load assay (TB-MBLA) 
protocol relies on toxic chemicals and manual RNA extraction, making the 
procedure both time‑consuming and labor‑intensive. We optimized and validated a 
faster TB-MBLA strategy, which can be adapted for routine clinical laboratories, 
including inactivation by heating, to facilitate implementation in settings 
without a BSL3 laboratory.

DOI: 10.1128/spectrum.01018-26
PMID: 42610705

37. mSphere. 2026 Aug 18:e0022826. doi: 10.1128/msphere.00228-26. Online ahead of print.

Airflow constraints govern natural airborne transmission of tuberculosis.

Naqvi KF(1), Guo Y(#)(2), Kulkarni Y(#)(3), Sapkota D(2), Lu P(1), Wang S(2), 
Dias BRS(1), Ektnitphong VA(1), Martin AE(1), Evers BM(4), Lu LL(1)(5), Ouyang 
H(2), Bourouiba L(3), Shiloh MU(1)(6).

Author information:
(1)Department of Internal Medicine, University of Texas Southwestern Medical 
Center, Dallas, Texas, USA.
(2)Department of Mechanical Engineering, University of Texas at Dallas, 
Richardson, Texas, USA.
(3)The Fluid Dynamics of Disease Transmission Laboratory, Fluids and Health 
Network, Massachusetts Institute of Technology, Cambridge, Massachusetts, USA.
(4)Department of Pathology, University of Texas Southwestern Medical Center, 
Dallas, Texas, USA.
(5)Department of Immunology, University of Texas Southwestern Medical Center, 
Dallas, Texas, USA.
(6)Department of Microbiology, University of Texas Southwestern Medical Center, 
Dallas, Texas, USA.
(#)Contributed equally

Tuberculosis (TB) spreads through the air, yet the physical conditions that 
permit effective airborne transmission remain poorly defined. Although early 
20th-century guinea pig studies demonstrated efficient transmission of 
Mycobacterium tuberculosis (Mtb), this experimental paradigm has not been 
reestablished in modern high-containment facilities. Here, we show that airflow 
can impose constraints that suppress or permit biologically effective exposure 
between infected and susceptible hosts. Using a guinea pig model of 
animal-to-animal exposure, we combined transmission experiments with 
quantitative particle tracking and particle transport modeling to explain why 
some housing configurations fail to support effective exposure. Static 
environments and excessive unidirectional airflow prevented transmission, 
whereas controlled low-velocity airflow restored evidence of exposure, including 
tuberculin skin test conversion, antigen-specific immune responses, and 
pulmonary inflammation consistent with early infection. These findings identify 
airflow as a critical constraint on airborne TB transmission and establish a 
reproducible experimental framework for dissecting host, microbial, and 
environmental determinants of spread.
IMPORTANCE: Tuberculosis remains one of the leading causes of death from 
infectious disease worldwide, and its spread depends on airborne transmission of 
Mycobacterium tuberculosis. Yet surprisingly little is known about the physical 
conditions that determine when transmission actually occurs. Classic experiments 
in guinea pigs demonstrated airborne spread of tuberculosis, but these systems 
have been difficult to reproduce in modern high-containment laboratories. In 
this study, we show that airflow conditions can determine whether 
pathogen-containing aerosols persist long enough to expose a susceptible host. 
By identifying airflow as a key constraint on transmission and establishing an 
experimental system that functions under contemporary biosafety conditions, this 
work provides a platform to experimentally dissect how microbial, host, and 
environmental factors interact to shape tuberculosis spread.
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Tuberculosis (TB) remains difficult to cure due in part to poorly defined 
drug-tolerant persister cells formed by Mycobacterium tuberculosis (Mtb), which 
survive antibiotic treatment without evidence of genetic resistance. To better 
define this phenotype, we screened 2,336 U.S. Food and Drug 
Administration-approved drugs for compounds that target persistence. 
Unexpectedly, we identified a strong inducer of drug tolerance-the antiparasitic 
niclosamide (NCA), which is known to disrupt proton motive force. In contrast to 
earlier reports that it harbors promising anti-TB activity, we found that NCA 
protected Mtb from bactericidal doses of isoniazid, rifampicin, and other 
standard TB drugs. Investigating further, we showed that disruption of the pH 
gradient and consequent intracellular acidification is needed to induce 
tolerance, while disruption of membrane potential is not, and also that 
protection is tunable by external pH. Transcriptomic analysis of these 
chemically induced persister cells implicated Mtb-specific genes in this 
phenotype, and targeted knockdowns confirmed roles for three genes in either 
promoting or mitigating the tolerant state. These findings highlight that 
chemical disruption of the pH gradient is a facile and rapid means to induce 
drug tolerance, offering a potentially useful tool to probe persister biology in 
TB and other infectious diseases.IMPORTANCETuberculosis (TB) is difficult to 
cure due in part to poorly defined drug-tolerant persister cells formed by 
Mycobacterium tuberculosis (Mtb) that survive antibiotic treatment without 
genetic resistance. In this work, we screened for drugs that target persistence. 
Unexpectedly, we identified a strong inducer of drug tolerance-the antiparasitic 
agent niclosamide (NCA), which is known to disrupt proton motive force. We found 
that NCA protected Mtb from lethal doses of most standard TB drugs. We showed 
that disruption of the pH gradient and consequent intracellular acidification is 
needed to induce tolerance, and that protection is tunable by external pH. We 
identified three Mtb genes that contribute to either promoting or mitigating the 
tolerant state. These findings highlight that chemical disruption of the pH 
gradient is a facile and rapid way to induce drug tolerance, offering a 
potentially useful tool to probe persister biology in TB and other infectious 
diseases.
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BACKGROUND: The WHO End Tuberculosis (TB) strategy targets 80% and 90% 
reductions in TB incidence and mortality, respectively, between 2015 and 2030.
OBJECTIVE: To assess which policy-changeable and external factors are most 
critical to reducing future TB in South Africa.
METHODS: We adapted an existing mathematical model of TB and HIV in South 
Africa. Prior distributions were specified to represent uncertainty ranges for 
27 model parameters that are highly uncertain and potentially important in 
driving future TB dynamics. Latin Hypercube Sampling was used to sample 1000 
parameter combinations from these distributions, and the model was projected to 
2040 for each. Partial rank correlation coefficients (PRCCs) were calculated to 
assess correlation between each parameter and average adult TB incidence and 
mortality rates over 2025-2040.
RESULTS: Adult TB incidence and mortality rates in South Africa were projected 
to decline by 46% (95% uncertainty interval [UI]: 17-69%) and 54% (95% UI: 
21-84%) respectively by 2030, relative to 2015. The parameters most strongly 
associated with future TB incidence were the increase in microbiological testing 
in symptomatic individuals due to near-point-of-care/tongue swab (NPOC/TS) 
testing (PRCC = -0.67), reductions in social contact rates post-COVID 
(PRCC = -0.61), the probability of sputum testing in symptomatic individuals in 
the absence of NPOC/TS testing (PRCC = -0.39), and the efficacy of TB preventive 
therapy (PRCC = -0.35). TB mortality predictors were similar.
CONCLUSIONS: Increasing testing among people with TB symptoms, including through 
new NPOC/TS technologies, is likely to have the largest impact on progress 
towards End TB goals in South Africa, though attainment by 2030 is unlikely.
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OBJECTIVES: Estimating the percentage of tuberculosis cases in a population 
attributable to recent transmission, compared with reactivation of past 
infections, is crucial for public health decision-making. This study evaluated a 
previously published plausible-source case (PSC) method for estimating recent 
transmission in Los Angeles County (LA County) against a reference standard 
based on epidemiologic and whole-genome sequencing data.
METHODS: We analyzed tuberculosis cases diagnosed in LA County from 2014 through 
2018 using surveillance data. Cases were classified as consistent or 
inconsistent with recent transmission using the PSC method and a stepwise review 
of epidemiologic links and single nucleotide polymorphisms (Epi/SNP). We 
compared classifications from both methods and assessed discrepancies.
RESULTS: Of 2949 tuberculosis cases in LA County, 650 had epidemiologic and 
whole-genome sequencing data for evaluating recent transmission; 44 were 
excluded due to missing genotyping data, including 7 pediatric patients aged <15 
years. The Epi/SNP review classified 195 (30%) cases as consistent with recent 
transmission, while the PSC method attributed 301 (46%) cases to recent 
transmission. The 2 methods agreed on 454 (70%) cases. Discrepancies arose from 
genetic diversity, geographic distance, nonmatching genotypes, and diagnosis 
timing. Performance varied by race and ethnicity, nativity, lineage, history of 
homelessness, and substance use.
CONCLUSIONS: The PSC method accurately classified more than two-thirds of 
tuberculosis cases included in a cluster investigation in LA County. However, 
findings underscore the need to refine the PSC method by integrating 
whole-genome sequencing data, including nongenotyped cases in pediatric 
patients, and reevaluating the geographic and timing criteria to enhance 
completeness and inform public health interventions aimed at interrupting 
tuberculosis transmission.
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BACKGROUND: In randomised clinical trials (RCTs), tuberculosis preventive 
treatment (TPT) reduced tuberculosis incidence and mortality among people with 
HIV; however, real-world impact has not been evaluated since antiretroviral 
therapy (ART) was expanded to all people with HIV regardless of CD4 cell count. 
This study aimed to determine the programmatic effectiveness of TPT on reducing 
tuberculosis incidence and all-cause mortality among people with HIV initiating 
ART.
METHODS: This prospective cohort study emulated six RCTs using individual-level 
data from electronic health records in Haiti, Kenya, Nigeria, Uganda, Ukraine, 
and Zimbabwe to estimate TPT effectiveness among people with HIV initiating ART 
between Jan 1, 2018, and Dec 31, 2021 (Haiti, Kenya, Nigeria, and Ukraine) or 
Dec 31, 2022 (Uganda and Zimbabwe). In each country, we created cohorts of newly 
enrolled people with HIV initiating ART, regardless of age. We excluded people 
diagnosed with tuberculosis 6 months before to 30 days after ART start. 
De-identified extracted data for each patient included visit-level data for 
selected study variables between the date of enrolment into HIV care and Dec 31, 
2023 (Haiti, Kenya, Nigeria, and Ukraine) or Dec 31, 2024 (Uganda and Zimbabwe). 
Target trial emulation was used to define a hypothetical randomised trial of TPT 
initiation during an 8-week grace period compared with no TPT initiation. TPT 
effectiveness was summarised using adjusted hazard ratios (HRs) for tuberculosis 
and all-cause mortality estimated using an inverse propensity weighting 
approach, with weights adjusted for confounders including age and sex 
(time-fixed) and CD4 cell count, viral load, clinical stage, ART initiation, and 
ART adherence (time-varying). The six countries were pooled in a meta-analysis 
using inverse-variance weighting with effect heterogeneity assessed using I2.
FINDINGS: We included 235 424 people with HIV: 69 936 people from Haiti, 65 936 
from Uganda, 57 851 from Ukraine, 24 099 from Zimbabwe, 9549 from Kenya, and 
8053 from Nigeria. In 235 424 people, 147 667 (62·7%) were aged 25-44 years, 
133 582 (56·7%) were female, 101 842 (43·3%) were male, 104  277 (44·3%) had 
clinical stage 1, and 138 914 (59·0%) were on dolutegravir-based regimens. The 
adjusted HR for tuberculosis ranged from 0·35 (95% CI 0·28-0·43) in Haiti to 
0·60 (0·36-0·91) in Kenya. The pooled HR for tuberculosis was 0·39 (0·34-0·43) with minimal variation across countries (I2=0%, 95% CI 0-75). The adjusted HR for mortality ranged from 0·25 (95% CI 0·20-0·30) in Uganda to 0·69 (0·53-0·96) in Zimbabwe. The pooled HR for mortality was 0·55 (0·51-0·58) with significant variation across countries (I2=96%, 95% CI 93-97).
INTERPRETATION: TPT was effective in reducing tuberculosis incidence and 
mortality in people with HIV across various epidemiological contexts and risk 
groups. In an era of universal test-and-treat and new ART regimens, these data 
reinforce support for TPT as essential in HIV care.
FUNDING: Gates Foundation.
TRANSLATIONS: For the French and Ukrainian translations of the abstract see 
Supplementary Materials section.
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OBJECTIVES: To estimate the prevalence of catastrophic costs incurred by 
households of people with tuberculosis (TB) in Guatemala, and to assess the 
potential wealth inequalities and the associated factors with the catastrophic 
costs, social consequences and coping strategies.
METHODS: A national representative survey, employing a clustered sampling based 
on health facilities, was conducted in 2023. The participants were people with 
TB and the data was collected by trained professionals using a standardized 
questionnaire. Catastrophic costs were defined as costs incurred by TB treatment 
that exceeds 20% of annual household income. We estimated the burden of 
catastrophic costs, social consequences and coping strategies. The primary 
analysis encompassed the output approach, while sensitivity analyses were 
conducted with the human capital approach and income loss adjustments. The 
associations were assessed using Poisson regression models with robust variance.
RESULTS: The First Guatemala National Tuberculosis Costs Survey had 530 
participants enrolled in 42 clusters. The estimated catastrophic costs incurred 
by people with TB, through the output approach, was 36% (95% CI 29% - 43%). The 
prevalence among the poorest wealth quintile was 66%, while among the richest it 
was 50%, throughout the output approach adjusted for income loss (sensitivity 
analysis). Catastrophic costs were twice as high for 15-44-years old, but lower 
for people in the South West (PR 0.72; 95% CI 0.55-0.94), those in 
five-plus-person households (PR 0.73; 95% CI 0.57-0.93), and those treated in 
primary/secondary facilities (PR 0.69; 95% CI 0.49-0.97). Social effects were 
related with sociodemographic characteristics and catastrophic costs (PR 1.21; 
95% CI 1.09-1.34). Coping strategies were associated with sociodemographic 
factors, presence of social support (PR 1.11; 95% CI 1.01-1.22), and TB type (PR 
1.16; 95% CI 1.01-1.33).
CONCLUSION: In Guatemala, catastrophic costs were identified as a burden 
characterized by inequities, posing a challenge to the country in achieving zero 
to this indicator. However, the analyses revealed pathways that could be 
prioritized when formulating policies to effectively address this issue.

Copyright: © 2026 Silvestre Tuch 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 
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BACKGROUND: Tuberculosis (TB) remains a leading cause of infectious disease 
mortality worldwide, and treatment failure contributes to ongoing transmission, 
drug resistance, and poor clinical outcomes. Artificial intelligence (AI) and 
machine learning (ML) approaches have attracted growing interest in predicting 
TB treatment outcomes, but the literature is heterogeneous and lacks a 
comprehensive synthesis.
METHODS: We systematically searched PubMed/MEDLINE and Embase (January 
2000-October 2025) for studies developing or validating AI/ML models to predict 
TB treatment failure. Two reviewers independently screened records and extracted 
data on study characteristics, predictor modalities, algorithms, validation 
strategies, and performance metrics, i.e., area under the curve (AUC), 
sensitivity, specificity, and confidence intervals. Studies reporting AUC with 
confidence intervals or sufficient data for calculation were included in 
random-effects meta-analysis. Missing standard errors were estimated from sample 
sizes and event rates using established methods. Risk of bias was assessed using 
PROBAST. Subgroup analyses and meta-regression explored heterogeneity, and 
publication bias was assessed using funnel plots, Egger's test, and 
trim-and-fill analysis. The study is registered with PROSPERO (CRD420251101443).
RESULTS: Thirty-four studies met the inclusion criteria. Publications increased 
markedly from 2019 onwards (91% of studies). Tree-based methods predominated 
(52.9%), and multimodal models (≥3 data types) were used in 41.2% of the 
studies. Nineteen studies (100,790 participants) contributed to the 
meta-analysis. The pooled AUC was 0.836 (95% CI 0.799-0.868), with substantial 
heterogeneity (I² = 97.9%). In subgroup analyses, studies including HIV-positive 
participants showed lower discrimination (AUC 0.748) than those excluding them 
(0.924). Only eight studies (23.5%) performed external validation, and only one 
study (2.9%) was rated low risk of bias overall (PROBAST), primarily due to 
analytical domain deficiencies. Egger's test suggested publication bias 
(p = 0.024). Major evidence gaps included underrepresentation of high-burden 
countries, HIV-affected populations, social determinants, pediatric TB, and 
extrapulmonary disease.
CONCLUSIONS: AI/ML models for predicting TB treatment failure show promising 
discrimination but are not yet ready for routine clinical implementation. 
Performance varies substantially across populations and settings, and 
methodological limitations, including inadequate validation, poor calibration 
assessment, and high risk of bias, limit confidence in current estimates. Future 
research should prioritize rigorous external validation, calibration assessment, 
and development in underrepresented populations, particularly HIV-affected and 
high TB burden settings.
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Tuberculosis (TB) diagnosis remains a major challenge in Ethiopian prisons, 
where access to diagnostics is limited. Current TB diagnostic strategies in 
Ethiopian prisons rely primarily on sputum-based testing. However, sputum 
collection is often challenging due to logistical barriers and infection-control 
concerns. Tongue swabs offer a promising non-sputum alternative. We assessed the 
diagnostic accuracy and feasibility of tongue swab testing using Xpert MTB/RIF 
Ultra (Ultra) for diagnosing pulmonary TB in Ethiopian prisons. Incarcerated men 
(≥18 years) presenting with a cough of any duration were enrolled. Two tongue 
swabs were collected from each participant: an early-morning swab and a second 
swab collected 30 min later. Tongue swabs were processed using a 2:1 sample 
reagent (SR) to sample ratio and tested with Ultra. Diagnostic accuracy was 
assessed against a composite microbiological reference standard (MRS) comprising 
sputum Ultra and liquid culture. Of 221 participants included in the final 
analysis, 34 (15.4%) had TB. Compared with the MRS, tongue swab Ultra detected 
21 cases, yielding a sensitivity of 61.8% (95% CI: 44.7%-76.6%) and a 
specificity of 100.0%. Sensitivity compared with sputum Ultra was 63.6% (95% CI: 
45.1%-79.6%), with 100.0% specificity. Sensitivity varied according to sputum 
Ultra bacillary load: 100.0% (9/9) for medium or high loads, 70.6% (12/17) for 
low or very low loads, and 0.0% (0/7) for "trace" loads. Tongue swab testing 
with Ultra was feasible and showed modest sensitivity but excellent specificity 
for TB diagnosis in Ethiopian prisons, supporting its use as a complementary 
diagnostic approach to improve case detection.
IMPORTANCE: This study is among the few to evaluate tongue swab testing using 
Ultra for TB diagnosis in a sub-Saharan African prison setting. It demonstrates 
the diagnostic performance and operational feasibility of this approach in a 
high-burden prison context. It supports the potential integration of 
non-sputum-based diagnostic approaches into prison TB diagnostic systems. Tongue 
swab testing using Ultra could improve access to TB diagnostics within existing 
case-finding algorithms, particularly by identifying individuals who are unable 
or unwilling to produce sputum.
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BACKGROUND: Tuberculosis (TB) causes major morbidity and mortality among 
children worldwide. Isoniazid preventive therapy (IPT) protects against 
progression to TB disease, but its effect on preventing new TB infection remains 
uncertain.
METHODS: We conducted a longitudinal cohort study in Lima, Peru, enrolling 
adults with microbiologically confirmed pulmonary TB and their household 
contacts (HHCs). We assessed HHCs at baseline and 6 months for TB infection 
using tuberculin skin testing (TST) and for TB disease through clinical 
evaluation. We assessed two outcomes in relation to IPT initiation: TB infection 
among HHCs under 5 years of age, indicated by an increase in TST induration of 
≥6 mm from baseline to 6 months, and progression to TB disease among HHCs of all 
ages, diagnosed between 15 days and 12 months after enrollment.
RESULTS: Among 666 under-5-year-olds included assessed for TST conversion, 361 
(54.2%) had initiated IPT. Overall, 103 (15.5%) converted at 6 months; IPT 
initiation was not associated with conversion (adjusted OR 1.01; 95% CI, 
0.64-1.59). Index-participant cavitary disease was associated with an increased 
risk of conversion. In contrast, IPT initiation was associated with reduced risk 
of progression to TB disease among 14,032 HHCs of all ages (adjusted HR 0.45; 
95% CI, 0.32-0.64) with more pronounced efficacy among under-5s (adjusted HR 
0.19; 95% CI, 0.10-0.36).
CONCLUSION: IPT was not associated with reduced TST conversion among children 
under 5 years, but it was strongly associated with reduced progression to TB 
disease among HHCs of all ages.
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Genitourinary tuberculosis (GUTB) is a prevalent yet frequently underdiagnosed 
form of extrapulmonary tuberculosis (TB), owing to its characteristically 
indolent and asymptomatic clinical course. In its most advanced form, renal TB 
culminates in complete destruction and dystrophic calcification of the renal 
parenchyma, a condition known as "putty kidney" or autonephrectomy. This entity 
can develop silently over many years, even in patients who have completed 
antitubercular therapy for pulmonary disease. A 44-year-old woman with a remote 
history of pulmonary TB treated 14 years prior presented to the gynecology 
outpatient department for the evaluation of menstrual irregularities. She denied 
all urinary symptoms. Incidental ultrasonography revealed gross hydronephrosis 
and calcification of the left kidney. Contrast-enhanced computed tomography (CT) 
of the abdomen demonstrated a calcified, nonexcreting left kidney consistent 
with a putty kidney, accompanied by calcified hepatic and splenic granulomas and 
calcified mesenteric lymph nodes. High-resolution CT of the thorax identified 
calcified pulmonary nodules consistent with healed pulmonary TB. Magnetic 
resonance imaging of the spine revealed lytic lesions at L4-L5 suggestive of 
healed spinal TB. A diethylenetriamine pentaacetic acid (DTPA) renal scan 
confirmed absent left renal function. The patient underwent open left simple 
nephrectomy. Histopathological examination demonstrated granulomatous 
inflammation with multinucleated giant cells and caseous necrosis, confirming 
renal TB. The postoperative course was uneventful. Renal TB is characterized by 
slow, progressive hematogenous dissemination of Mycobacterium tuberculosis, 
leading to granuloma formation, fibrosis, and ultimately parenchymal 
calcification. Renal TB may become clinically apparent years after treated 
pulmonary TB. The underlying mechanism may involve reactivation of dormant 
bacilli or progression of previously established latent genitourinary infection, 
and the exact mechanism cannot be determined in this case. The absence of 
urinary symptoms can result in years of undetected progression, rendering 
incidental imaging an important diagnostic pathway. Nephrectomy is indicated for 
a nonfunctioning tuberculous kidney to prevent complications such as recurrent 
infection, persistent pain, uncontrolled hypertension, or when malignancy cannot 
be excluded. This case illustrates that end-stage GUTB may remain clinically 
silent for years and be detected incidentally despite previous treatment for 
pulmonary TB. Long-term clinical vigilance should be maintained in patients with 
previous TB, particularly when new symptoms or suspicious imaging findings 
develop. Routine imaging surveillance for all patients is not established by 
current evidence.
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BACKGROUND AND PURPOSE: Tuberculosis (TB), a serious global health concern, 
continues to contribute to the global health burden, underscoring the urgent 
need to discover potent antitubercular agents. In the present study, a series of 
novel 5,6-diphenyl-1,2,4-triazine-piperazine derivatives were synthesized, and 
their potential for anti-tubercular activity was assessed.
EXPERIMENTAL APPROACH: The antitubercular potential of the synthesized compounds 
was assessed using the microplate alamar blue assay (MABA). Cytotoxicity studies 
were carried out on RAW 264.7 macrophages. To assess the mode of action of the 
synthesized compounds, docking analysis of the active compounds was performed on 
two key enzymes of Mycobacterium, decaprenylphosphoryl-β-D-ribose 2'-epimerase 
and Mycobacterium tuberculosis-dihydrofolate reductase (Mtb-DHFR). Furthermore, 
molecular dynamics simulations and density functional theory calculations were 
performed to validate the stability of the ligand-protein complexes and the 
electronic properties of the lead compounds.
KEY RESULTS: The results revealed promising anti-tubercular activity for the 
synthesized compounds. Among these, compounds 
2-((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)--1-(4-(4-fluorobenzoyl)piperazin-1-yl)ethan-1-one (FP3) and 2-((5,6-diphenyl-1,2,4-triazin-3-yl)thio)-1-(4-(4-methylbenzoyl) piperazin--1-yl)ethan-1-one (FP8) exhibited potent activity with an minimum inhibitory concentration of 1.6 μg mL-1, along with promising cytotoxicity profiles against RAW 264.7 macrophage cells. Docking studies revealed potent docking scores compared to the standard, thereby confirming the involvement of the DHFR enzyme. Interaction analysis revealed stable hydrogen-bond 
interactions, π-π stacking, and hydrophobic interactions with the active-site 
residues of the DHFR enzyme. Additionally, molecular dynamics simulation 
validated the stability of the interactions and the structural integrity of the 
complexes, while density functional theory calculations supported the desirable 
electronic properties of the lead compounds.
CONCLUSION: The combined results of the experiments and calculations validated 
the potential of FP3 and FP8 as DHFR-targeted antitubercular agents. The study 
highlights the potential of 5,6-diphenyl-1,2,4-triazine-piperazine derivatives 
as promising candidates for further anti-tubercular drug development.
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Tuberculous appendicitis is an extremely rare manifestation of gastrointestinal 
tuberculosis and is often clinically and radiologically indistinguishable from 
conventional acute appendicitis. We report the case of a 27-year-old man who 
presented with fever and pain in the right lower quadrant. Contrast-enhanced 
computed tomography revealed an enlarged appendix with an appendicolith, a 
distal wall defect, and periappendiceal abscess formation, consistent with 
perforated acute appendicitis. Laparoscopic appendectomy was performed. 
Histopathological examination revealed acute gangrenous appendicitis with 
multiple caseating granulomas predominantly involving the mucosa and submucosa. 
Although acid-fast bacilli staining was negative, the interferon-gamma release 
assay was positive, and chest computed tomography revealed pulmonary nodular 
lesions, supporting the clinical diagnosis of tuberculosis. Anti-tuberculous 
therapy was initiated. Isolated appendiceal tuberculosis lacks specific imaging 
features and is frequently indistinguishable from typical acute appendicitis, 
particularly when complicated by an appendicolith or perforation. This case 
highlights the importance of considering tuberculosis when granulomatous 
inflammation is identified on histopathology and performing a systemic 
evaluation even in patients presenting with typical features of acute 
appendicitis.
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Tuberculosis (TB) remains a significant global health concern, and the COVID-19 
pandemic has negatively impacted TB control. This report presents 2 challenging 
cases of central nervous system (CNS) tuberculosis with atypical presentation in 
adult patients. The first case involved a young male patient with disseminated 
tuberculosis who presented with meningoencephalitis, multiple brain abscesses, 
vasculitis, and extensive myelopathy, resulting in paraplegia. The patient 
required multiple neurosurgical interventions and experienced complications such 
as drug-induced hepatotoxicity and neurogenic bladder. The second case describes 
an elderly male patient with an oncological history of tuberculous meningitis 
that mimicked tumor dissemination and presented with multiple hemorrhagic 
intraventricular nodular lesions. In both cases, the integration of advanced 
neuroimaging techniques and molecular methods, such as PCR for Mycobacterium 
tuberculosis in the cerebrospinal fluid, was crucial for confirming the 
diagnosis. Despite the early initiation of anti-tuberculosis therapy and 
steroids, both patients experienced significant residual neurological morbidity. 
These cases highlight the importance of considering tuberculosis in the 
differential diagnosis of atypical neurological lesions, even in immunocompetent 
patients, and the need for rapid diagnostic tests to reduce complications and 
permanent sequelae of the disease. A multidisciplinary approach and close 
follow-up are essential for managing complex cases of CNS tuberculosis.
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Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis 
(Mtb), classified as one of the main causes of death from infectious diseases in 
the world. Conventional diagnosis relies on sputum culture, an accurate but 
time-consuming method that requires specialized infrastructure, highlighting the 
urgent need for alternative diagnostic approaches. Here, we report the 
development of an optical nanosensor based on the intrinsic photoluminescence 
(PL) of carbonated hydroxyapatite nanoparticles (HA NPs) for the detection of 
the CFP10/ESAT6 protein complex, a typical TB biomarker. The intrinsic PL 
properties of chemically precipitated HA NPs were optimized by tailoring the 
density of defect-related emission centers through a combined strategy of 
carbonate incorporation and thermal treatment, eliminating the need for 
lanthanide ions doping, organic fluorophores, or secondary luminescent 
materials. Carbonated HA NPs were functionalized with citrate ions and specific 
antibodies, as confirmed through morphological, topological, and compositional 
analyses. Using the PL intensity of the functionalized HA NPs as the signal 
response, a quenching effect was observed upon interaction with the target 
molecule, demonstrating that the optical properties of this nanostructured 
system can be used for detecting molecules of interest. The optimized HA 
NPs-based biosensor exhibited analytical sensitivity of 0.15 ± 0.02%/(ng/mL), a 
working range from 300 to 500 ng/mL, and a limit of detection (LOD) of 132 ng/mL 
within 30 min. While the selectivity assessment was limited to a single negative 
control protein, these proof-of-concept results demonstrate the potential of 
intrinsically photoluminescent carbonated HA NPs as a simple, rapid, and 
label-free optical biosensing platform, without complex architectures, or 
signal-amplification steps.
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BACKGROUND: Extrapulmonary tuberculosis (EPTB) accounts for ~20% of 
Mycobacterium tuberculosis infections in Pakistan. Diagnostic delays are common 
and may worsen outcomes. We evaluated whether empiric treatment initiation 
improves outcomes among patients with EPTB at a large public hospital in 
Islamabad, Pakistan.
METHODS: Retrospective cohort of consecutive EPTB cases at Pakistan Institute of 
Medical Sciences (January-June 2016). Patients were categorized as clinically 
diagnosed (symptoms/radiology) or laboratory-supported (histology, microbiology, 
or biochemical tests). Standard Directly Observed Therapy Short-course (DOTS) 
based regimens were used. Outcomes were treatment success, failure, loss to 
follow-up, and mortality; groups were compared using chi-square testing.
RESULTS: Of 317 EPTB patients, 275 completed treatment and were analyzed. Mean 
age was 34.4 years; 57% were male. The most common sites were pleural (28.7%) 
and lymphatic (20.3%) TB. Clinically diagnosed patients had higher cure rates 
than laboratory supported diagnosis group patients (87.6% vs. 79.6%; p = 0.221) 
and significantly lower mortality (5.3% vs. 9.3%; p = 0.041). Among patients who 
completed treatment, 82.9% achieved treatment success; overall cure rate was 71% 
including non-completion and loss to follow-up.
CONCLUSIONS: Early empiric therapy may be associated with improved survival and 
higher cure rates compared with delaying treatment pending laboratory 
confirmation. Context-appropriate EPTB guidelines emphasizing prompt clinical 
treatment are warranted in high burden settings.
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Rasmussen's aneurysm is a rare but potentially fatal complication of pulmonary 
tuberculosis. It represents a pseudoaneurysm of a pulmonary arterial branch 
caused by erosion of the arterial wall secondary to chronic inflammation within 
a tuberculosis cavity. Although uncommon, especially in non-endemic regions, 
rupture of this aneurysm can result in massive hemoptysis and carries a high 
mortality if not promptly recognized and managed. We report a case of a 
healthcare worker in the United States, a non-endemic region, who presented with 
massive, life-threatening hemoptysis. She was found to have active pulmonary 
tuberculosis. Computed tomography angiography demonstrated a 10-mm 
pseudoaneurysm arising from the apical branch of the left pulmonary artery 
protruding into a cavitary lesion in the left upper lobe. Four months prior to 
presentation, she had been diagnosed with latent tuberculosis but had declined 
treatment. The patient was started on anti-tuberculosis therapy after presenting 
with hemoptysis. Endovascular embolization of the left upper-lobe subsegmental 
pulmonary artery was successfully performed, resulting in complete resolution of 
hemoptysis. Rasmussen's aneurysm, though rare, can occur outside endemic regions 
and may follow a rapid progression from latent to active tuberculosis. 
Awareness, early imaging, and prompt endovascular intervention are crucial to 
reduce morbidity and mortality. Screening and treatment of latent tuberculosis 
remain essential to prevent progression to active disease and such severe 
complications.
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INTRODUCTION: Coinfection with Mycobacterium tuberculosis (TB) and SARS-CoV-2 
poses unique challenges in pediatric population due to overlapping immune 
pathways and potential immune dysregulation. The complement system, a key arm of 
innate immunity, plays a dual role in pathogen clearance and inflammation.
METHODS: This study aimed to investigate complement activation in TB in children 
with or without serological evidence of prior SARS-CoV-2 exposure. Children aged 
2-17 years with pulmonary or extrapulmonary TB were recruited from two tertiary 
hospitals in South India. Participants were grouped based on SARS-CoV-2 IgG 
serostatus: CoV2⁺ (n = 30) and CoV2⁻ (n = 30). Blood samples were collected at 
baseline, and at months 3, and 6 for complement profiling. Levels of classical, 
lectin, and alternative pathway proteins, as well as regulatory factors, were 
quantified using multiplex bead-based assays. Canonical discriminant analysis 
(CDA) and Spearman correlation were used to analyse temporal and relational 
patterns in complement activation.
RESULTS: CoV2+ children had significantly elevated levels of classical pathway 
proteins (C1q, C3, C4, C5a) and regulatory factors (Factor B, H, and I) at 
baseline, month 3 and month 6 in comparison to CoV2- children. However C2 and C5 
diminished in CoV2+ children in comparison to CoV2-CDA revealed distinct, 
time-resolved complement activity in CoV2⁻ children, whereas CoV2⁺ profiles 
showed overlap, suggesting prolonged immune alteration. Correlation analysis 
identified significant associations between SARS-CoV-2 IgG and complement 
proteins, with differing patterns in CoV2+ and CoV2- groups over time.
DISCUSSION: SARS-CoV-2 seropositivity may contribute to changes in the 
complement activation trajectory in TB-diseased children, potentially 
contributing to persistent inflammation. Complement profiling may inform 
therapeutic strategies and serve as a biomarker of immune recovery in TB- 
SARS-CoV-2 co-infection.
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Anti-DNA antibodies are a diverse set of antibodies that bind to structures on 
DNA that vary with clinical setting. In systemic lupus erythematosus (SLE), 
anti-DNA antibodies interact with the B-DNA backbone, binding DNA irrespective 
of species origin. In contrast, in the sera of otherwise healthy individuals 
(normal human subjects [NHSs]), anti-DNA antibodies bind to certain bacterial 
DNA. Furthermore, sera from patients with SLE and NHS controls can bind to the 
left-handed Z-DNA conformation. In the current studies, we have explored the 
antibody response to mycobacterial DNA from patients with tuberculosis (TB) and 
NHSs, focusing on DNA from Mycobacterium tuberculosis (Mtb) and Mycobacterium 
bovis bacillus Calmette-Guérin (BCG), given their high GC content and predicted 
capacity to form Z-DNA. Using ELISAs, we demonstrated that plasmas from patients 
with TB and NHSs contain antibodies to mycobacterial DNA, with a greater 
response to Mtb DNA than BCG DNA. To elucidate these findings, we conducted an 
in silico analysis with Z-Hunt-III, synteny analysis, and an in-house R Shiny 
program, Z-GENIE, to identify Z-DNA-forming sequences (ZFSs) and genomic regions 
that may be antigenic. Our analysis suggested that regions of difference and 
single-nucleotide polymorphism-generated ZFSs may contribute to sequence 
differences, which may influence antigenicity. Additionally, we provide evidence 
that shared sequences between DNA of Mtb and nontuberculous mycobacteria could 
explain the observed pattern of antibody reactivity. Together, these findings 
suggest that anti-DNA antibodies from patients with TB and NHS controls can 
distinguish between the DNA of different mycobacterial species and could serve 
as serological markers for infection or exposure.
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Bovine tuberculosis is a chronic bacterial disease primarily caused by 
Mycobacterium bovis, a member of the Mycobacterium tuberculosis complex (MTBC), 
with significant zoonotic implications. This study aimed to detect MTBC in 
wildlife species, specifically nilgai (Boselaphus tragocamelus) and sambar deer 
(Rusa unicolor), using gross pathology, histopathology, acid-fast staining, and 
molecular confirmation. Necropsied tissue samples were collected during 
post-mortem examination of a nilgai and a sambar deer from the Assam State Zoo, 
Guwahati, India. Macroscopically, multiple granulomatous tubercles of varying 
sizes were observed in the lungs and liver, with creamy white caseous material 
marked upon sectioning. Ziehl-Neelsen staining of the tissue smears from 
granulomatous lesions confirmed the presence of acid-fast bacilli. Microscopic 
examination of tuberculosis granulomas revealed a central necrotic mass 
surrounded by inflammatory cell infiltration, including Langerhans-type giant 
cells. Molecular confirmation of MTBC infection was achieved by amplifying hsp65 
and IS1081 in tissue samples, further validated by Basic Local Alignment Search 
Tool for nucleotide analysis following Sanger dideoxy sequencing. In conclusion, 
this study confirmed the presence of tuberculosis in these wildlife species 
through an integrated approach combining pathology, microbiology, and molecular 
diagnostics, highlighting the need to understand pathogen entry into the herd 
and prevent potential spillover.
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BACKGROUND AND OBJECTIVES: Non-tuberculous mycobacteria (NTM), especially 
Mycobacterium abscessus, are emerging causes of pulmonary disease and are often 
misdiagnosed as tuberculosis in high TB burden countries. Conventional culture 
methods are time-consuming and may reduce viable organism recovery. Rapidly 
growing mycobacteria (RGM) medium enables direct inoculation of respiratory 
specimens and improved recovery of rapidly growing NTM. This study evaluated the 
utility of RGM medium for isolation of M. abscessus from presumptive pulmonary 
tuberculosis patients and characterized the isolates using molecular and 
phylogenetic analyses.
MATERIALS AND METHODS: A total of 223 sputum samples collected from presumptive 
pulmonary tuberculosis patients. Untreated sputum samples were inoculated onto 
RGM medium with selective antibiotics and incubated at 30°C for 10 days. 
Suspected colonies were confirmed by Ziehl-Neelsen staining. Identification was 
performed by PCR and sequencing of hsp65 and rpoB genes. Phylogenetic analysis 
was done using the Neighbour-Joining method in MEGA12. Mycobacterium abscessus 
isolates were further analysed using the GenoType NTM-DR assay.
RESULTS: Among the 223 sputum samples processed, 7.6% (17/223) demonstrated 
positive growth on RGM medium. Of the culture-positive isolates, 64.7% (11/17) 
were identified as Mycobacterium abscessus, while 35.3% (6/17) were identified 
as other non-tuberculous mycobacterial (NTM) species. All isolates were positive 
for the rpoB and hsp65 genes. Eleven M. abscessus isolates were further analysed 
using the GenoType NTM-DR assay, and no resistance-associated mutations were 
detected in the erm(41), rrl, or rrs genes. Additionally, all isolates were 
found to be susceptible to macrolides and aminoglycosides.
CONCLUSION: RGM medium demonstrated good utility for recovery of clinically 
significant rapidly growing mycobacteria, particularly M. abscessus, directly 
from sputum samples. Molecular and phylogenetic analyses enabled accurate 
species identification and characterization. The absence of 
resistance-associated mutations suggests retained susceptibility to key 
therapeutic agents. These findings support the use of RGM medium for improved 
detection of pulmonary NTM infections in TB-endemic settings.
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BACKGROUND: Mixed-strain Mycobacterium tuberculosis (M. tuberculosis; Mtb) 
infections and heteroresistance are increasingly recognized as under-detected 
contributors to drug resistance dynamics. In high-burden rural settings such as 
the Eastern Cape, these genomic features may reflect both within-host diversity 
and ongoing transmission. However, their epidemiological and clinical 
implications remain incompletely understood, particularly in contexts with high 
HIV co-infection.
METHODS: We conducted an exploratory whole-genome sequencing (WGS) analysis of 
28 drug-resistant M. tuberculosis isolates obtained through routine diagnostic 
workflows. Mixed-strain candidacy was defined using a composite genomic 
criterion, including multi-lineage assignments, ≥2 heteroallelic variants 
[allele frequency (AF): 0.10-0.90], or heteroresistance across multiple drug 
classes. A Random Forest (RF) model with Leave-One-Out Cross-Validation (LOOCV) 
was used as a feature-prioritization tool to identify genomic characteristics 
associated with mixed-strain candidacy. Given the limited sample size, analyses 
were designed to generate hypotheses rather than support causal inference. 
Clinical and epidemiological metadata, including HIV status and treatment 
outcomes, were not available.
RESULTS: Lineage 4 (46%) and Lineage 2 (43%) predominated, with 10.7% of 
isolates classified as probable mixed-strain candidates. Heteroallelic variants 
were most frequently observed in fabG1/inhA and rpoB, with a median AF of 0.22, 
consistent with subclonal diversity and possible within-host microevolution. 
Additional heteroallelic variants were identified in non-resistance-associated 
genes, suggesting broader genomic heterogeneity. The RF model demonstrated high 
discriminatory performance (AUC = 1.00), although this likely reflects the small 
sample size and should be interpreted cautiously. Feature importance analysis 
identified heteroresistance burden as the most prominent predictor of 
mixed-strain candidacy.
CONCLUSION: This pilot study provides preliminary genomic evidence of 
mixed-strain infection and heteroresistance in a high-burden rural setting. 
While these findings highlight the potential role of subclonal diversity in 
shaping resistance patterns, their clinical and epidemiological relevance 
remains uncertain due to the absence of patient-level data and limited sample 
size. Future studies integrating genomic, clinical, and epidemiological data in 
larger cohorts and incorporating benchmarking against established tools are 
required to validate these findings and clarify their implications for 
tuberculosis control.
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Mycobacterium tuberculosis (Mtb), bacteria causing tuberculosis (TB), is a 
leading cause of morbidity and mortality worldwide. Even though billions of 
individuals have evidence of past or present Mtb infection and millions develop 
TB yearly, most individuals exposed to Mtb do not progress to TB (active 
disease) and successfully control (and perhaps eliminate) the infection. Factors 
determining the likelihood of TB progression of Mtb-exposed individuals remains 
poorly understood, however. Mtb-exposed non-human primates (NHPs) such as rhesus 
macaques (RMs) also exhibit variable likelihood of developing active disease. 
Previous analysis of Mtb-exposed RMs suggested that blood proteins such as 
C-reactive protein (CRP), albumin to globulin (A/G), and 
kynurenine-to-tryptophan ratios and blood leukocytes (e.g., neutrophil 
frequency) were best correlated with TB diagnosis. We extended this previous 
work by using several machine learning (ML) techniques to further quantify the 
relative contribution of 20 features (and their derivatives) to predict 
development or diagnosis of active disease in Mtb-exposed RMs. We found that 
independent of the specific ML technique (random forest, linear support vector 
machine, or logistic regression), CRP and A/G ratio values and lung CFU were 
most informative at discriminating between animals with active disease or no 
disease; furthermore, when excluding endpoint measurements (measurements done at 
necropsy), CRP.peak and A/G.bottom dramatically outperformed all other features 
at determining progression to active disease. Top 5 (when including all 
features) or top 2 (when excluding endpoint measurements) features together had 
nearly as high discriminatory power (AUC ≥0.98) as all 20+ features. 
Importantly, in our analysis, frequency of blood leukocytes (e.g., percent of 
neutrophils or lymphocytes) or their ratios (e.g., neutrophil to lymphocyte 
ratio) had relatively poorer predictive or diagnostic value (AUC<0.8). Our 
results thus suggest that a combination of CRP and A/G ratio have a high power 
at predicting and/or diagnosing TB in Mtb-exposed RMs. Future studies will need 
to investigate if temporal changes in blood protein concentrations and leukocyte 
frequencies may further improve our ability to predict and/or diagnose TB in 
NHPs.
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BACKGROUND: Healthcare workers (HCWs) are at an increased risk of developing 
Mycobacterium tuberculosis (Mtb) infection (TBI) due to occupational exposure to 
patients with active tuberculosis (TB) disease. The risk is heightened in high 
TB burden regions. This study aimed to determine the prevalence and conversion 
rates of TBI among HCWs in a TB treatment hospital in Mexico.
METHODS: A prospective cohort study of HCWs (n = 178) was conducted at the 
public University Hospital of the Universidad Autónoma de Nuevo León (UANL) in 
Monterrey, Mexico from 2017 to 2019. Eligible HCWs working in the emergency or 
internal medicine departments were tested at baseline using QuantiFERON®-TB Gold 
Plus (QFT) and Tuberculin Skin Test (TST). Individuals who tested positive were 
classified as having TBI, while those who tested negative were retested 4-18 
months later at a follow-up evaluation.
RESULTS: Prevalence of TBI was 63.5% at baseline as detected by QFT and/or TST. 
Males, nurses, and administrative staff had increased odds of TBI at baseline. 
Among the 52 participants who tested negative for TBI at baseline, 16 (30.8%) 
converted to TBI. Combined baseline and follow-up test results indicated fair 
agreement (kappa = 0.38) between the QFT and TST.
CONCLUSION: This study found both high prevalence and conversion of TBI among 
HCWs at the UANL University Hospital in Monterrey, Mexico and identified 
associated biological and occupational risk factors. These findings highlight 
the importance of repeat, short-term testing in regions with high TB prevalence, 
and underscore the need for improved TBI diagnostics.
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Tuberculosis (TB) is a life-threatening disease with heterogenous presentation. 
Approximately one-quarter of the global population is infected with 
Mycobacterium tuberculosis (Mtb), yet a much smaller fraction develops active TB 
disease. Host genetics, immune system function, and environmental factors have 
all been implicated in susceptibility to Mtb, yet no one factor fully explains 
TB heterogeneity. Strikingly, many of these same factors are linked to gut 
microbiome composition, which is intimately linked to systemic development of 
the immune system. Antibiotic treated mouse models suggest that increased gut 
microbiota diversity is protective against Mtb infection. In contrast, 
Helicobacter hepaticus colonization is correlated with exacerbated Mtb burden. 
However, antibiotics can have both microbial and nonmicrobial targets and 
studies to date have not deconvoluted these effects. Focused testing of specific 
microbiome members has been impossible without a gnotobiotic model for Mtb. 
Here, we develop the first gnotobiotic mouse model for Mtb infection and test 
how microbial diversity in the gut microbiome impacts host susceptibility to 
Mtb. Surprisingly, after intranasal challenge with Mtb, germ-free wild type mice 
had no difference in lung burden when compared to mice born with either a 
defined gut microbiome community (OMM-12) or a diverse, conventional microbiota. 
H. hepaticus gut colonization of OMM-12 and conventional mice also did not 
impact Mtb burden in the lungs in this controlled setting. H. hepaticus 
colonization of the gut did perturb lung immune responses associated with TB 
infection control. CD4+ T cells were decreased, CD8+ T cells were increased, and 
IL-6 production was decreased. While the gut microbiome may yet play a role in 
immune compromised mouse models or human disease, comparing drastically 
different gut microbiotas in gnotobiotically controlled C57BL/6 mice did not 
yield any evidence of alteration in Mtb lung burden. The host's unique immune 
response to Mtb may in part make the pathogen resistant to immune disruption 
caused by gut microbiome changes.
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BACKGROUND: Monitoring medication-related side effects is essential to 
tuberculosis (TB) pharmacovigilance, yet remains challenging in resource-limited 
settings. Video directly observed therapy (VDOT) offers an opportunity to 
capture patient-reported side effects in real time. This study characterized TB 
medication side effects reported through VDOT.
METHODS: We conducted a secondary analysis of 68 adults treated for 
drug-susceptible TB in a randomized VDOT trial in Kampala, Uganda, during 
2020-2021. Side effects were recorded longitudinally through the VDOT platform. 
A severity-weighted burden score was developed from reporting frequency and 
severity, and latent class analysis identified burden subgroups.
RESULTS: Median age was 30 years; 50% were female and 31% were living with HIV. 
The most frequent side effects were joint/body pain (84%), body weakness (79%), 
and red/discolored urine (68%). Higher burden scores were observed among 
participants aged > 30 years (p = 0.030), people living with HIV (p = 0.023), 
smokers (p = 0.023), and those with lower TB knowledge (p = 0.033). Two 
subgroups emerged: High (66.2%) and Low Burden (33.8%).
CONCLUSIONS: VDOT enabled longitudinal monitoring of medication-related side 
effects and revealed substantial variation in burden, along with associated 
factors. VDOT shows promise as a digital pharmacovigilance tool supporting 
patient-centered TB care. Future studies should evaluate its integration into 
routine TB programs.
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Sample preparation remains a barrier for decentralized, swab-based molecular 
testing of tuberculosis (TB). Extraction-free workflows offer a simpler 
alternative, but systematic benchmarking against standard methods is lacking. We 
evaluated five novel lysis devices, BLINK Shaker Prototype, nPOC-BB, SPS-1, 
Truelyse, and Thermolyse, against a heat- and bead-beating reference method 
using contrived M. tuberculosis -spiked tongue and sputum swabs. The primary 
outcome was lysis efficiency, measured as the relative DNA recovery compared 
with the reference workflow. Secondary outcomes included nuclease inactivation, 
biosafety, and usability. In the reference buffer, lysis efficiencies ranged 
from 51-63% to 95- 154% on tongue swabs and 12-54% to 280-644% on sputum swabs 
across the five devices. In proprietary buffers, performance varied more widely, 
with lysis efficiencies of 2-4% to 64- 80% on tongue swabs and 1% to 94-398% on 
sputum swabs. Complete biosafety inactivation was achieved by three devices; two 
showed residual growth (<0.02%). Lysis efficiency of several devices met or 
exceeded the reference, supporting the feasibility of extraction-free workflows 
for TB diagnosis, with further optimization of buffer compatibility and 
biosafety profiles expected to enhance performance.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge, 
disproportionately affecting vulnerable populations in resource-limited 
settings. In Rwanda, the burden is high among high-risk groups including 
prisoners, mining workers, people living with HIV, and healthcare workers. 
Despite well-established national surveillance infrastructure, published 
evidence on applying machine learning (ML) to routinely collected electronic 
medical records (EMR) for identifying factors associated with TB in these 
populations remains limited. This study develops and compares multiple ML models 
to identify factors associated with TB among high-risk groups using national 
surveillance data from Kigali health facilities, while emphasizing careful 
feature engineering to avoid information leakage.
METHODS: We conducted a retrospective, cross-sectional analysis of 2,254 
high-risk patient EMR from Rwanda Biomedical Center (RBC) surveillance systems, 
with TB status defined by GeneXpert results. Rigorous data cleaning and 
preprocessing were performed, including exclusion of records with indeterminate 
outcomes, removal of diagnostic and operational variables that could introduce 
information leakage, imputation of missing values, normalization of numerical 
features, and one-hot encoding of categorical variables. Multiple supervised ML 
models were developed and evaluated using a stratified train-test split, 
including logistic regression (LR), balanced random forest (BRF), gradient 
boosting methods (XGBoost, LightGBM, and GBM), support vector machines (SVM) 
with a radial basis function kernel, and an EasyEnsemble classifier. Model 
performance was assessed using accuracy, precision, recall, F1-score, and area 
under the receiver operating characteristic (ROC) curve (AUC).
RESULTS: After excluding indeterminate GeneXpert outcomes, 358 cases were 
retained for evaluation. Ensemble-based models showed consistently strong and 
stable performance, with BRF achieving the highest discrimination (AUC = 0.86), 
while GBM, SVM, and EasyEnsemble classifiers showed comparable performance 
across accuracy, precision, recall, and F1-score. Feature-importance analysis 
identified clinically meaningful factors, associated with TB, including site of 
disease, age, TB-related body mass index, HIV status, and diabetes status, 
indicating that the models relied on plausible biological and demographic risk 
factors rather than diagnostic artifacts.
CONCLUSIONS: This first application of EMR-driven ML for identifying TB risk 
factor associations in Rwanda shows that ensemble models, combined with rigorous 
leakage control, achieve promising performance among high-risk populations. 
These tools could support national TB surveillance and screening to enhance 
early detection and resource allocation.
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Predicting tuberculosis relapse based on 28-day CFU, RS ratio, and/or drug 
contribution for novel regimens in the relapsing mouse model.

van Wijk RC, Solans BP, Chaba L, Sordello S, Upton AM, Nuermberger EL, Robertson 
GT, Walter ND, Savic RM.

Treatment shortening in tuberculosis therapy is needed, but testing all novel 
antibiotic combinations is unfeasible. Especially the tuberculosis relapsing 
mouse model is time- and resource demanding. Therefore, our objective is to 
develop a computational model predictive of long-term relapse prevention in mice 
based on short-term biomarkers, increasing the number of regimens that can be 
tested and prioritize regimens for further development. The innovative ribosomal 
RNA synthesis (RS) ratio is utilized to characterize drug effect on 
Mycobacterium tuberculosis health and activity, together with colony forming 
units (CFU) in murine lungs. Nine datasets of 58 unique regimens with 843 
short-term biomarker and 2,239 long-term relapse observations were leveraged for 
model development in 3 iterations with external validations. The final model 
included therapeutic predictors, such as CFU and RS ratio change from baseline, 
and corrected for experimental conditions, to enable unbiased ranking of 
regimens between experiments. Model performance was optimal without model 
structure change despite fully separate model development at each iteration. 
Final external validation had an area under the receiver operator curve of 0.90. 
Challenging the model by assessing removal of either biomarker showed that 
performance of CFU only was similar to CFU and RS ratio once the sterilizing 
contribution of individual drugs to the regimens was accounted for. New drugs 
without this contribution quantified could benefit from RS ratio determination 
to predict relapse. Our predictive model can successfully differentiate between 
2-, 3-, and 4-month regimens in the relapsing mouse model based on 4-week data 
only, supporting acceleration of treatment-shortening regimen development.
ONE SENTENCE SUMMARY: Our predictive model ranks new drug regimens by 
tuberculosis relapse prevention based on 28-day CFU and RS ratio, or on CFU only 
for known drugs.
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Within-host diversity of Mycobacterium tuberculosis : weak host association and 
no transmission signal in a Ghanaian cohort.

Séraphin MN, Afriyie-Mensah JS, Asare-Baah M, Chariker J, Domotey C, Kwarteng E, 
Zoungrana M, Mireku Appah S, Ganu HM, Omari MA.

BACKGROUND: Within host diversity (WHD) in Mycobacterium tuberculosis is 
increasingly used to infer transmission and treatment response, but it lies at 
low allele frequencies where sequencing error and reference mapping artifact can 
be mistaken for signal.
METHODS: In a cohort in Accra, Ghana, we measured WHD using deep short read 
whole genome sequencing and LoFreq with a depth-conditional detection limit and 
an artifact-aware mask and assessed reproducibility using within-patient 
biological replicates.
FINDINGS: Among 83 single strain infections, about a fifth of called variants 
were recurrent artifact, and the corrected WHD burden was modest (median 16 
variants per patient). WHD was higher in M. africanum than in lineage 4 (median 
26 versus 14; p = 0.002) and was not explained by host or clinical features. 
Over the first two months of treatment the within host bacterial population 
drifted and cleared without detectable positive selection. Patients with an 
unfavorable two-month outcome carried higher baseline WHD (median 20.5 versus 
14.0; p = 0.014). Shared within host variants did not mark transmission, and a 
single sputum undercaptured diversity.
INTERPRETATION: WHD in early treatment is modest, lineage-patterned, and 
drift-dominated, and reading it for clinical or epidemiological signal depends 
first on measuring it defensibly.
RESEARCH IN CONTEXT: Evidence before this study: We searched PubMed, Semantic 
Scholar, and Scopus (via Consensus) through July 2026 for within-host 
Mycobacterium tuberculosis diversity, using terms combining "within-host / 
minority / intra-host variants", "sequencing error / artifact", "transmission", 
"treatment outcome", and " M. africanum / West Africa". Within-host M. 
tuberculosis diversity is real but small and inconsistently measured, and low 
frequency calls are strongly shaped by sequencing and mapping artifact[1-5]. 
Shared minority variants have been proposed to sharpen transmission 
inference[1], while baseline diversity has not predicted treatment outcome[6]. 
Artifact-aware within-host data that include M. africanum , which causes a large 
share of West African tuberculosis, are lacking[7,8]. Added value of this study: 
Using a depth-conditional empirical limit of detection with a monomorphic site 
false positive check, we provide an artifact-aware within-host diversity 
measurement in a Ghanaian cohort: a modest burden (median 16 iSNVs) an M. 
africanum elevation, weak host association, no transmission signal, and marked 
single-sputum undercapture. Implications of all the available evidence: 
Within-host diversity holds public health promise as densely captured minority 
variants could refine transmission chain reconstruction, flag mixed infection, 
and surface emerging drug resistance earlier than consensus genomes allow. 
Realizing that promise requires sampling and measurement dense enough to recover 
the signal that single sputum specimens miss.
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Individuals with diabetes have a two- to four-fold increased risk of active 
tuberculosis (TB), and up to 30% of people with TB are more likely to have 
diabetes mellitus (DM). Commonly used methods for diagnosing TB include sputum 
smear microscopy, liquid culture of Mycobacterium tuberculosis (M. tuberculosis) 
with drug susceptibility testing, tuberculin testing, interferon-γ release 
assay, lipoarabinomannan (LAM) lateral flow assay, and Xpert MTB/RIF. In this 
context, this study was conducted to evaluate the diagnostic accuracy of the 
urine LAM assay in diagnosing TB in individuals with diabetes, as well as the 
agreement between urine LAM and sputum microscopy and cartridge-based nucleic 
acid amplification test (CBNAAT). A total of 61 patients with diabetes were 
included; two sputum samples were collected, one for microscopy and another for 
CBNAAT, and a urine sample was collected for the LAM assay. Of the 61 patients 
with diabetes, 47 (77%) were male and 14 (23%) were female. The mean age of the 
study population was 51.89 years. Of the 61 patients, 35 (57%) were positive by 
sputum microscopy, 39 (64%) by CBNAAT, and 36 (59%) by urine LAM assay. All 
patients who tested negative by CBNAAT also tested negative using the urine LAM 
assay and sputum microscopy, demonstrating complete consistency in results 
between these diagnostic methods for this subgroup. Hence, the urine LAM assay 
can be used as a screening test in patients who have difficulty providing sputum 
samples, as well as in patients with human immunodeficiency virus and pediatric 
patients.

Copyright © 2026 Journal of Postgraduate Medicine.
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PURPOSE: Genetic diversity of Mycobacterium tuberculosis (Mtb) contributes to 
variations in host immune responses. The Modern Beijing (MB) sub-lineage 
(Lineage 2, L2) has been associated with reduced interferon-gamma (IFN-γ) 
responses compared with strains from other lineages. However, the influence of 
drug-resistance status on lineage-specific immune responses remains poorly 
understood. This study investigated IFN-γ responses induced by clinical Mtb 
isolates with different lineages and resistance profiles.
METHODS: Peripheral blood mononuclear cells (PBMCs) from 18 healthy adults were 
stimulated with lysates of clinical Mtb isolates representing the LAM and MB 
sub-lineages, including drug-sensitive (DS) and isoniazid mono-resistant (Hr-TB) 
variants. IFN-γ levels were measured using ELISA after 48-hour stimulation. 
Paired t-tests and two-way repeated-measures ANOVA were used to evaluate the 
effects of lineage, resistance status, and their interaction on IFN-γ responses.
RESULTS: MB isolates induced significantly lower IFN-γ levels than LAM isolates 
(15.30 ± 6.28 vs 19.16 ± 7.28 pg/mL; p < 0.001). Similarly, Hr-TB isolates 
induced lower IFN-γ responses than DS isolates (15.44 ± 6.39 pg/mL vs 19.02 ± 
7.26 pg/mL; p < 0.001). Stratified analysis revealed that within the MB lineage, 
Hr-TB isolates significantly reduced IFN-γ production compared to DS isolates 
(13.14 ± 6.13 pg/mL vs 17.45 ± 5.81 pg/mL; p < 0.001). In contrast, no 
significant difference was observed between DS and Hr-TB isolates within the LAM 
lineage (p = 0.061). No significant interaction was observed between Mtb lineage 
and drug-resistance status on IFN-γ responses (p = 0.390).
CONCLUSION: These findings demonstrate that IFN-γ responses to Mtb are 
influenced by both bacterial lineage and drug-resistance status. The MB 
sub-lineage, particularly in Hr-TB isolates, was associated with reduced IFN-γ 
production, indicating lineage-associated differences in immunomodulatory 
capacity. These findings provide insights into TB pathogenesis and may support 
the development of future vaccine or host-directed therapeutic strategies.

© 2026 Setiawan et al.
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BACKGROUND: Globally, an estimated 40.8 million people were living with Human 
Immunodeficiency Virus (HIV) in 2024, with approximately 8.15 million reported 
in South Africa by 2025. Pulmonary tuberculosis (PTB) remains a prevalent 
opportunistic infection among people living with HIV. There is a paucity of 
research on the experiences of professional nurses in managing HIV and PTB 
co-infection.
AIM: This study aimed to explore and describe the experiences of professional 
nurses in managing newly diagnosed patients living with HIV and PTB co-infection 
in the rural primary health care (PHC) clinics.
SETTING: The research was conducted in Mthatha, Eastern Cape province, South 
Africa.
METHODS: A qualitative research approach with an exploratory, descriptive and 
contextual design was used. Data were gathered from 11 professional nurses 
through semi-structured interviews, which were audio recorded, transcribed, and 
analysed using Tesch's eight-step method.
RESULTS: Three themes emerged, with Theme 1, exploring the roles of professional 
nurses in managing HIV and PTB co-infection. Theme 2, delved into the challenges 
experienced in managing this co-infection. Lastly, Theme 3 focused on the 
support structures that facilitated the care provision of patients.
CONCLUSION: The HIV and PTB co-infection affects people globally. Tailored 
interventions are needed to support clinicians, especially professional nurses, 
in managing HIV and PTB co-infection and improving care for newly diagnosed 
patients.
CONTRIBUTION: This study provides insights into the experiences of professional 
nurses in managing newly diagnosed patients living with HIV and PTB 
co-infection. It further expands the knowledge on health care interventions 
adopted by professional nurses to promote the health of these patients.

© 2025. The Authors.
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Adenosine deaminase (ADA) in pleural fluid is widely used to support the 
diagnosis of tuberculous pleural effusion. However, ADA levels between 40 and 60 
IU/L represent a gray area where both tuberculous and non-tuberculous conditions 
can coexist. It can potentially lead to empirical antitubercular therapy and a 
delay in the diagnosis of other conditions. The aim of this study was to create 
and validate a prediction model to improve the diagnosis of tuberculosis (TB) in 
patients with exudative pleural effusions and intermediate ADA levels. This 
retrospective diagnostic modeling study included 125 consecutive adults with 
exudative pleural effusions, meeting Light's criteria, and pleural fluid ADA 
levels between 40 and 60 IU/L. These patients were referred to a tertiary 
respiratory care center in northern India. Univariable receiver operating 
characteristic curve analysis was used to shortlist candidate predictors with an 
area under the curve (AUC) of ≥0.60 and p≤0.05. A multivariable logistic 
regression model was developed using the forward stepwise procedure, including 
ADA, pleural fluid protein, and patient age. The performance of the model was 
assessed for discrimination, calibration, and classification and compared to the 
performance of ADA alone. Internal validation was done using 10-fold stratified 
cross-validation. Of 125 patients, 77 (62%) had TB and 48 (38%) had non‑TB 
aetiologies (malignancy ≈30%; acute inflammatory/parapneumonic effusion ≈12%; 
chronic inflammatory conditions ≈6%). The 3‑predictor model achieved an AUC of 
0.89 [95% confidence interval (CI) 0.83-0.95] and an overall accuracy of 85%, 
with sensitivity 89%, specificity 79%, positive predictive value 84% and 
negative predictive value 86% at a probability cut‑off of 0.50. ADA alone 
yielded an AUC of 0.72 (95% CI 0.62-0.82) and accuracy of 68%, with sensitivity 
70% and specificity 65%. Ten‑fold stratified cross‑validation showed stable 
performance (mean cross‑validated AUC 0.87±0.04; optimism 0.02). Independent 
predictors were ADA [odds ratio (OR) 1.24 per IU/L], protein (OR 1.65 per g/dL) 
and age (OR 0.93 per year; all p<0.001). In exudative pleural effusions with an 
ADA level of intermediate values, a simple model combining ADA, pleural protein 
concentration, and patient age improves the diagnostic discrimination for TB 
over ADA alone, with a marked improvement in negative predictive probability. 
External validation in a prospective multicenter study is needed before its use 
in clinical practice.
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Tuberculosis (TB) caused by acid-fast bacilli is one of the leading causes of 
morbidity and mortality in developing countries. Pakistan has the world's 
fifth-largest prevalence of TB, with 276/100,000 cases in prevalence and a 
mortality of 34/100,000. Delayed diagnosis, disruptions in treatment continuity 
and a lack of awareness are the key issues leading to multidrug-resistant TB. 
The current study aimed to find out the determinants of delayed pulmonary TB in 
a rural district of Khyber Pakhtunkhwa Province, Pakistan. The cross-sectional 
study was conducted in six TB control program centers designated by the National 
TB Control Program from March to December 2024. Data were collected from 250 
eligible patients, and after removal of incomplete questionnaires, the data of 
229 patients were analyzed. The study was approved by the district TB officer, 
and participants' consent was obtained before data collection. A delay of >21 
days was considered the cutoff point for delayed TB diagnosis. Among 229 
patients, 51.1% were male and 48.9% female participants, with a mean age of 
33.31±21.32 years. The mean diagnostic delay was 23.66±14.94 days. Descriptive 
analysis of data showed 52% of delayed TB diagnosis cases; 92.2% of the studied 
patients were from rural areas, in which 80% of delayed TB diagnosis cases were 
reported. Male gender [odds ratio (OR)=2.31], getting treatment from public 
hospitals (OR=4.13), age group 31-45 years (OR=3.10), presence of acute 
extrapulmonary symptoms of cough, fever, and weight loss (OR=2.84), perception 
that the symptoms will be relieved by oneself (OR=9.99), economic constraints 
(OR=6.58), and perception of the poor quality of healthcare services at 
hospitals (OR=7.32) were found to be significant factors of delayed TB 
diagnosis. Primary school- (OR=0.20), college- or university-level education 
(OR=0.42) and high-income groups (OR=0.39) were significant protective factors 
against delayed TB diagnosis. Marital status, occupation, residence, 
comorbidities, distance from healthcare facility, previous exposure to TB 
patients, fever, weight loss, chronic cough, hemoptysis, fear of diagnosis, fear 
of social isolation, and bad experience of the healthcare staff behavior were 
found to be non-significant factors for delayed TB diagnosis. The study only 
focused on delayed diagnosis and did not report healthcare system-related or 
total delay in tuberculosis management. The study affirmed the significant 
impact of patient perceptions and socioeconomic status on delayed TB diagnosis.
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BACKGROUND: Isolated splenic tuberculosis is an exceptionally unusual clinical 
condition, particularly in immunocompetent patients, and frequently manifests 
with nonspecific clinical features that resemble other tropical illnesses. 
Diagnostic difficulties are exacerbated when concomitant diseases, such as scrub 
typhus, are present, potentially delaying suitable treatment.
CASE PRESENTATION: We report the case of a 21-year-old immunocompetent female 
with a body mass index (BMI) of 22.8 kg/m², presenting with a three-week history 
of intermittent fever and left upper-quadrant abdominal pain. Clinical 
evaluation revealed splenomegaly, elevated inflammatory markers (C-reactive 
protein (CRP) 24 mg/L and raised erythrocyte sedimentation rate (ESR) of 28 
mm/hr), and a positive paired serum sample for scrub typhus IgM serology, while 
the Mantoux test and chest imaging were unremarkable. Notwithstanding empirical 
treatment for enteric fever and subsequent doxycycline administration for scrub 
typhus, the fever persisted. Imaging revealed several hypodense splenic lesions 
consistent with abscesses. Acid-fast bacilli were identified in the aspirated 
material on staining, and the cartridge-based nucleic acid amplification test 
(CBNAAT) confirmed Mycobacterium tuberculosis with rifampicin sensitivity, 
establishing isolated splenic tuberculosis. The patient responded well to 
standard antitubercular therapy, with marked radiological improvement on 
follow-up.
CONCLUSION: This case highlights the importance of considering tuberculosis as a 
possible aetiology of splenic abscesses, even in apparently immunocompetent 
individuals and in the presence of another possible tropical infection (scrub 
typhus IgM seropositive). Persistent fever, atypical imaging findings, or 
inadequate response to first therapy should necessitate assessment for 
co-infections. Early microbiological confirmation and timely treatment are 
essential to achieving optimal outcomes.

Copyright© Bentham Science Publishers; For any queries, please email at 
epub@benthamscience.net.
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PURPOSE: The clinical significance of positive acid-fast bacilli (AFB) by 
microscopy smear in respiratory specimens remains poorly understood in patients 
with a history of successfully treated pulmonary tuberculosis (PTB).
METHODS: A retrospective study was conducted to screen patients with PTB between 
2009 and 2020. They were enrolled if microscopic smears of AFB were positive 
after they completed successful treatments. The first date of a positive AFB 
smear after treatment completion was denoted as the index date. According to 
whether culture results indicated Mycobacterium tuberculosis (Mtb), subjects 
were categorized into Mtb and non-Mtb groups.
RESULTS: A total of 84 patients were included, with 27 (32.1%) patients in the 
Mtb group. The Mtb group had a higher proportion of active smokers and strong 
positive smears of AFB than the non-Mtb group. Radiologically, the rate of 
cavitation on the index date was significantly higher in the Mtb group than in 
the non-Mtb group (77.8 vs. 22.8%, p < 0.001, respectively). By multivariable 
logistic regression analysis, cavitation on the index date [adjusted odds ratio 
(aOR): 6.80, p = 0.003] and active smoker (aOR: 7.14, p = 0.044, vs. non-smoker) 
were independent risk factors of the Mtb group. There were 52 patients (61.9%) 
having polymerase chain reaction (PCR) tests. While the sensitivity of PCR was 
94.1%, the specificity was only 60.0%.
CONCLUSIONS: The detection of AFB by microscopic smears and positive PCR might 
not be sufficient for diagnosing recurrent PTB. Integrating the clinical 
factors, including active smoking and cavitation, might enhance the diagnostic 
power.

Copyright © 2026. Published by Elsevier B.V.
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Positron emission tomography-computed tomography (PET-CT) has shown potential as 
a research tool to characterize heterogeneity in tuberculosis (TB) infection. 
Prospective utilisation of this technology will require standardization of 
imaging protocols, interpretation, and analysis of PET-CT images to improve 
generalizability and data assimilation between discrete cohorts. We evaluated a 
semi-automated approach using open-source software to minimize inter-operator 
variability of imaging interpretation and use reference organ normalization to 
lower variability in physiological uptake. We quantified 18F-Fluorodeoxyglucose 
(FDG) uptake in intrathoracic lymph nodes (ITLNs) of eleven interferon-gamma 
release assay (IGRA) positive TB contacts that enrolled on a prospective 
observational study, including eight contacts with serial PET-CT scans. The 
imaging was analyzed using 3D Slicer, an open-source medical imaging platform 
designed for biomedical and clinical research, that provides semi-automated 
segmentation and automated liver quantification. The extracted data included 
ITLN maximum standardized uptake value (SUVmax), mean standardized uptake value 
(SUVmean), metabolic volume (MV), and total lesion glycolysis (TLG), and liver 
SUVmean. We compared its performance to that of clinical software, both with and 
without standardizing to liver uptake (as a physiological reference), and 
assessed operator variability. Then, we evaluated the association between 
multiple quantitative PET metrics and prospective outcomes in pulmonary TB 
contacts. We report strong agreement between open-source and clinical image 
evaluation platforms. We find semi-automated PET quantification can lower 
inter-operator variability, and standardizing to reference organs increases the 
sensitivity of imaging analysis. Specifically, we report preliminary findings 
that increasing metabolic activity on serial PET-CT in early infection is 
associated with detectable Mycobacterium tuberculosis (Mtb) at the anatomical 
site of FDG uptake, consistent with a progressive phenotype of infection.
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Background. Mycobacterium tuberculosis (Mtb) genomic epidemiology often relies 
on culturing patient sputum, a time- and labour-intensive process. Hybrid 
capture approaches have been successfully used to enrich Mtb DNA from complex 
clinical samples, yet the accuracy of variant identification from captured 
samples has not been systematically evaluated.Methods. We created artificial 
strain mixtures of two well-characterized Mtb isolates such that the minor 
strain comprised 0-50% of Mtb DNA and serially diluted the Mtb DNA into human 
DNA to simulate diagnostic samples with different sputum smear burdens 
(32 samples). We also prospectively collected paired Mtb diagnostic cultures and 
sputum submitted to a national diagnostic laboratory (seven sample pairs). We 
performed hybrid capture and Illumina whole-genome sequencing for all samples. 
For the artificial strain mixtures, we measured hybrid capture efficiency, the 
percentage of total reads mapping to Mtb and performance of fixed and minority 
variant identification. For the diagnostic samples, we compared the number, 
identity and minor allele frequencies of minority variants identified in the 
cultured and hybrid-captured samples.Results. In the artificial strain mixture 
experiment, hybrid capture efficiency was 97% when Mtb comprised 0.01% of the 
input DNA. SNP identification via hybrid capture had a sensitivity ≥91% and 
precision ≥97% for Mtb lineages 4.1.2.1 and 4.9, excluding PE/PPE genes, when 
Mtb comprised 0.01% of input DNA. Observed minor allele frequencies were closely 
correlated (r=0.62 to r=0.79, P<0.001) with input minor allele frequencies 
across all dilutions. Among paired diagnostic samples, hybrid capture efficiency 
was high, 95%. However, four of the seven captured sputum samples were 
overwhelmed with Pseudomonas contamination, which comprised >25% of sequence 
reads. We did not detect a significant difference in the number of minority 
variants identified in cultured (median, 14; range, 10-18) and hybrid-captured 
samples (median: 17 variants, range 9-47, P=0.25) and minor allele frequencies 
were correlated (r=0.87, P<0.001) outside of PE/PPE genes.Conclusions. Hybrid 
capture of diagnostic sputum samples efficiently recovers accurate Mtb 
whole-genome sequences. Minority variant detection is robust in controlled 
mixtures but shows reduced concordance in clinical samples, highlighting the 
need for further validation in real-world settings.
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Harmonizing patient health data into the OMOP common data model: a case study 
using tuberculosis data from Douala General Hospital, Cameroon.
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INTRODUCTION: Douala General Hospital is a tertiary healthcare facility in 
Cameroon that serves thousands of patients annually. Despite maintaining 
extensive patient records with potential for public health research, most data 
remain paper-based, limiting accessibility, reuse, and interoperability. In 
departments such as pulmonology, patient information is stored in heterogeneous, 
non-standardized formats, constraining its use for clinical research, care 
management, and decision-making. To address these challenges, we implemented a 
complete Extract, Transform, and Load (ETL) pipeline aligned with the 
Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM) 
Version 5.4.
OBJECTIVE: This study aimed to harmonise and integrate tuberculosis (TB) patient 
data into the OMOP CDM to improve data quality, interoperability, and 
reusability for research and clinical monitoring.
METHODS: A retrospective TB dataset covering 2009-2022 was digitized from paper 
records and included 2,426 patient records with 82 variables. Data profiling was 
performed using WhiteRabbit, mapping with Rabbit-in-a-Hat, and vocabulary 
alignment using Usagi and ATHENA. Transformed data were loaded into a PostgreSQL 
OMOP CDM database. Data quality was evaluated using Achilles and the Data 
Quality Dashboard (DQD), while ATLAS supported visualization and analytical 
exploration.
RESULTS: Of 2,374 DQD checks executed, 2,354 passed, and 42 failed, yielding a 
99% overall pass rate. Many checks that passed were not applicable to this 
TB-specific dataset, and all applicable checks demonstrated high data quality 
after iterative ETL refinement. Most issues were minor and resolved during 
refinement. Demographically, 55.6% of patients were male, with ages ranging from 
15 to 95 years, predominantly between 30 and 40 years. Common conditions 
included extrapulmonary TB, fever, cough, and chest pain. Most patients 
contributed one condition and one observation record, reflecting the dataset's 
cross-sectional nature.
CONCLUSION: Harmonising TB data into the OMOP CDM was feasible and successful, 
demonstrating that standardized research datasets can be generated in 
resource-limited settings. This approach offers a scalable model for broader 
health data standardisation efforts in Cameroon and similar contexts.
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INTRODUCTION: Tuberculosis (TB) imposes a significant economic and social burden 
on affected households, particularly in low- and middle-income country settings. 
In Nigeria, many people with TB first seek care from informal healthcare 
providers. This study assessed the economic and social consequences of TB among 
patients referred by informal providers in Northeast Nigeria.
METHODS: A longitudinal patient cost survey was conducted alongside a 
case-finding intervention engaging informal providers in Adamawa and Yobe states 
between July and December 2022 among adults with drug-susceptible pulmonary TB 
referred by traditional healers or patent and proprietary medicine vendors. 
Participants (n=195) were interviewed at three time points during treatment to 
collect data on direct and indirect costs, household income and other 
socioeconomic consequences.
RESULTS: The mean total cost of a TB episode was US$187 (95% CI 170 to 203), 
with direct costs accounting for 68% of total expenditures. Despite lower 
average costs compared with national estimates, 27% (n=52) of households 
incurred catastrophic costs. Food insecurity was reported by 62% (n=122) of 
households during treatment. Lower pre-TB household income was strongly 
associated with incurrence of catastrophic costs and adverse social outcomes, 
including job loss and stigma.
CONCLUSIONS: Engaging informal providers in TB referral may contribute to lower 
patient costs compared with national estimates but substantial economic and 
social consequences remain. Strengthening social protection measures is needed 
to mitigate the broader socioeconomic impact of TB, particularly among 
vulnerable households.
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The increasing prevalence of multidrug-resistant (MDR) and extensively 
drug-resistant (XDR)Mycobacterium tuberculosis has emerged as a major global 
health concern. Advanced molecular diagnostics, including rapid assays, have 
improved resistance detection; however, resource-limited settings remain 
underserved. Nanotechnology-based drug delivery systems, including polymeric 
carriers, solid lipid nanoparticles, and silver nanoparticles, can provide 
targeted delivery, prolonged release, and improved bioavailability. Drug 
repurposing strategies using existing drugs like linezolid, celecoxib, and 
nitazoxanide also show a promising option in combating drug-resistant TB while 
reducing treatment duration. Host-directed therapies (HDTs) and natural products 
offer complementary strategies by enhancing host immune responses and providing 
multitarget antimycobacterial effects. This review emphasizes the drug 
resistance mechanisms and advancements in novel theranostics. Despite 
significant progress, challenges related to cost-effective scalability, 
accessibility of advanced diagnostics, and optimization of therapeutic systems 
continue to limit clinical translation. Future research must prioritize 
multidisciplinary collaborations to accelerate drug development, enhance 
diagnostic capabilities, and expand nanotechnology-based solutions to address 
the TB epidemic effectively.
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BACKGROUND: Post-tuberculosis lung disease affects 30-50% of TB survivors 
despite successful treatment, yet systematic post-TB screening and surveillance 
remain absent from most national TB programs. Radiographic heterogeneity 
predicts functional impairment, but relationships between radiographic 
phenotypes and functional outcomes remain incompletely characterized in 
high-burden TB settings.
METHODS: This prospective cross-sectional study enrolled 500 TB survivors 
(6-60 months post-treatment).
PRIMARY OUTCOME: radiographic phenotype classification 
(minimal-change/moderate-complexity/complex) and associations with pulmonary 
function impairment (FEV₁ <80% predicted). Chest radiography assessed 
cavitation, bronchiectasis, parenchymal opacification, architectural distortion 
via standardized morphometric scoring. Spirometry performed per ATS/ERS 2019 
standards. Inflammatory biomarkers (hs-CRP, fibrinogen) measured. Radiographic 
inter-rater reliability assessed via ICC. Logistic regression identified 
independent predictors.
RESULTS: Of 625 enrolled, 500 (80%) completed assessment. Radiographic 
phenotypes: minimal-change 31.2%, moderate-complexity 42.8%, complex 26.0%. FEV₁ 
% predicted: minimal-change 89.2 ± 10.4%, moderate 75.8 ± 14.2%, complex 
46.2 ± 16.8% (p < 0.001). FEV₁ <80% predicted: minimal 11.5%, moderate 56.1%, 
complex 98.5% (p < 0.001). Radiographic inter-rater reliability excellent (ICC 
0.84; 95% CI 0.81-0.87). Complex phenotype associated with FEV₁ <80% (aOR 28.48; 
95% CI 10.12-80.04). Elevated hs-CRP present in 24.4% minimal-change versus 
76.9% complex (p < 0.001). Inflammatory biomarkers mediated 55% of phenotype 
effect on function.
CONCLUSIONS: Chest radiographic phenotypes robustly predict pulmonary function 
impairment in post-TB disease. Complex phenotypes show severe obstruction 
(98.5%) and elevated inflammation. Simple, protocol-based morphometric scoring 
(3.8 min per image, ICC 0.84 between trained readers) is feasible for 
resource-limited settings. Radiographic phenotyping enables risk stratification 
in TB survivors.
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We report a case of pulmonary nocardiosis and pulmonary tuberculosis following 
steroid pulse therapy for presumed myelitis. A 74-year-old man with 
transthyretin amyloid cardiomyopathy, chronic heart failure, and type 2 diabetes 
mellitus received two courses of steroid pulse therapy for suspected 
inflammatory myelitis. One month later, he developed progressive dyspnea and was 
admitted to our hospital. Chest computed tomography revealed multifocal 
right-sided infiltrates and pleural effusion. Although empirical 
piperacillin/tazobactam was initiated for presumed bacterial pneumonia, sputum 
Gram and Kinyoun stains revealed thin, branching, partially acid-fast bacilli, 
and sequencing of the secA1 gene identified Nocardia exalbida. Polymerase chain 
reaction (PCR) analysis was positive for Mycobacterium tuberculosis. Pleural 
fluid culture yielded Nocardia species. The patient's condition improved 
following combined antituberculous and anti-nocardial therapy, along with 
optimized heart failure management. Coinfection with nocardiosis and 
tuberculosis should be considered in immunosuppressed patients following 
corticosteroid therapy.
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