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The increasing resistance to anti-TB drugs has become a global issue, 
highlighting an urgent need to investigate new drug candidates for combating 
Mycobacterium tuberculosis (M.tb.). Asiatic Acid (AA), a major phytoconstituent 
of Centella asiatica, exhibits anti-microbial and anti-biofilm activities 
against several microbes. In the present investigation, AA was explored for 
prospective anti-biofilm activity against mycobacteria.
METHODS: We first used a computational approach to probe the in silico 
inhibitory potential of AA against selected target proteins of the FAS-II 
pathway, involved in mycolic acid biosynthesis, which contributes to 
mycobacterial cell wall and biofilm formation. Further, in vitro 
anti-mycobacterial assays were performed to determine the inhibitory 
concentration and biofilm inhibition against M. smegmatis, which was quantified 
by crystal violet staining and validated by SEM and CLSM.
RESULTS: The structure-based inhibitory potential of AA was evaluated against 
β-Ketoacyl ACP Synthase (KasA) and Enoyl acyl carrier protein (InhA) by 
molecular docking analysis, showing good binding affinities, with binding 
energies of -9.53 kcal/mol and -10.53 kcal/mol, and inhibition constants of 3.04 
μM and 80.20 nM, respectively. Further, the in vitro anti-mycobacterial assays 
confirmed the MIC as 20 μg/ml against M. smegmatis. A conspicuous reduction in 
mycobacterial biofilm formation was observed upon exposure to AA at the MIC, as 
quantified by crystal violet staining and validated by SEM and CLSM. The EC50 
value, the concentration showing 50% inhibition of biofilm formation, was 
observed as 40 μg/ml against M. smegmatis.
DISCUSSSION: This study shows advancement in understanding the natural compound 
AA as a potent anti-tubercular compound by elucidating its dual mechanism of 
action, including antimycobacterial and anti- biofilm activity, and by targeting 
enzymes of the FASII pathway, i.e., InhA and KasA. The present in vitro 
investigation suggests that asiatic acid may serve as a good anti- TB compound, 
with the possibility of potentiation of anti- mycobacterial effects via 
additional biofilm-inhibition activity.
CONCLUSION: These findings are expected to pave the way for the design and 
development of novel anti-TB medications and strategies that enhance treatment 
efficacy and minimize resistance development in this persistent pathogen. 
Further investigations are required to determine the mode of action and validate 
its candidacy as a promising anti-biofilm agent in the current clinical setting.
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OBJECTIVE: The objective of this study is to explore the current status and 
therapeutic potential of nanoparticles (NPs) as a cutting-edge strategy for the 
treatment of tuberculosis (TB).
BACKGROUND: NPs have emerged as a promising drug delivery system (DDS) due to 
their ability to enhance the bioavailability (BA), stability, and targeted 
delivery of therapeutic agents. Current advancements in nanotechnology have 
resulted in the development of a range of NPs, including solid lipid 
nanoparticles, polymeric NPs, Hybrid NPs, and Metallic Nanoparticles, which hold 
promise for TB treatment.
METHODS: This review compiles and analyzes data from more than 100 studies on 
the use of NPs in TB from the past 10 years (January 1, 2015, to January 1, 
2025). This review was conducted using scientific databases like PubMed, 
ScienceDirect, Google Scholar, NCBI, Google Patent, clinicaltrials.gov, etc. 
Result: The review found that NPs significantly improve drug delivery to 
TB-infected tissues, leading to enhanced therapeutic outcomes.
CONCLUSION: Nanoparticles represent a cutting-edge therapeutic strategy with the 
potential to revolutionize the treatment of TB. The enhanced efficacy, 
specificity, and reduced toxicity of NPs-based DDs.
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INTRODUCTION: Latent tuberculosis infection (LTBI) represents a challenge in 
patients with rheumatic diseases treated with immunological drugs, including 
TNF-α inhibitors, due to the increased risk of progression to active 
tuberculosis. Identifying the prevalence of LTBI and its associated factors is 
key to improving screening and prevention of this condition in this vulnerable 
population.
OBJECTIVE: Primary: To determine the prevalence of LTBI in Mexican patients with 
rheumatic diseases treated with biologic DMARDs or small molecules. Secondary: 
To identify factors associated with LTBI, considering sociodemographic, 
clinical, and geographic characteristics.
MATERIALS AND METHODS: This retrospective, descriptive, cross-sectional study 
was based on 1464 patients included in the BIOBADAMEX database (June 
2016-October 2024). All patients with a confirmed diagnosis of rheumatological 
diseases who had initiated treatment with biologic therapy or small molecules 
were included, regardless of age or diagnosis. Diagnostic tests included in the 
registry (tuberculin skin test, tuberculin booster, and quantiferon for 
tuberculosis) were analyzed to detect latent thrombolytic disease (LTBD). 
Sociodemographic, clinical, and laboratory variables were analyzed using 
descriptive statistics and logistic regression models, considering a 
significance level of 0.05.
RESULTS: The prevalence of LTBI was 10.1% among the patients evaluated. A 
positive association was identified with male sex (OR: 2.64; 95% CI: 1.77, 3.95) 
and residence in Northern Mexico (OR: 4.74; 95% CI: 1.46, 15.32). BCG 
vaccination showed a negative association (OR: 0.61; 95% CI: 0.38, 0.98). No 
significant associations were identified with the type of drug used or relevant 
comorbidities, except for a negative association with hypercholesterolemia (OR: 
0.25; 95% CI: 0.08, 0.81).
CONCLUSION: The study found that the prevalence of latent tuberculosis infection 
(LTBI) in Mexican patients with rheumatic diseases who are about to begin 
biologic therapy is consistent with the prevalence of LTBI in the Mexican 
population. Screening these patients for tuberculosis before initiating biologic 
therapy allows for the identification of patients with LTBI and enables 
appropriate management so they can begin biologic therapy of any mechanism of 
action. This screening should be expanded and applied to 100% of patients 
starting biologic therapy, paying particular attention to patients with 
associated risk factors.
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The capacity of the 49 sub-Saharan African countries, which account for 85% of 
tuberculosis cases in Africa (WHO, 2025), to monitor the genomic dynamics of 
Mycobacterium tuberculosis complex strains responsible for the disease was 
examined for the period 2000-2025. A total of 8141 GenBank entries, supplemented 
by 163 as yet unreported whole genome sequences prepared at the Institut 
Hospitalier-Universitaire, Marseille, France and the Institut de Recherche en 
Santé, de Surveillance Épidémiologique et de Formation, Dakar, Sénégal were 
analysed using TB-Profiler. M. tuberculosis sub-lineage L2.2.1 dominated the 
sub-continent, while other lineages and sub-lineages featured a discrete pattern 
of geographical distribution, here illustrated by interactive maps. Although 
three-quarters of the genomes showed a predicted antibiotic-susceptibility, the 
predicted resistant recovered in 80% countries largely comprised 
multidrug-resistant (MDR) genomes (12.19% of genomes), followed by 
Rifampicin-susceptible, isoniazid-resistant (HR-TB) genomes (4.47%), 
Rifampicin-resistant TB (RR-TB) genomes (3.31%), extensively drug-resistant 
(XDR) genomes (1.78%), and pre-XDR genomes (0.64%). Resistance to second-line 
antibiotics was observed with prevalence lower than that of first-line drugs. 
This review gives an updated, accurate, and interactive overview of tuberculosis 
in sub-Saharan Africa and provides a strong basis for following the current 
evolution of tuberculosis in African regions.
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The COVID-19 pandemic, starting in late 2019, led to the rapid development of 
SARS-CoV-2 vaccines, though early availability was limited, and variants like 
Delta and Omicron impacted their effectiveness. The Bacillus Calmette-Guérin 
(BCG) vaccine, used to prevent tuberculosis, has attracted interest for its 
potential non-specific protective effects against COVID-19. This review 
systematically evaluates the role of BCG vaccination in enhancing innate immune 
responses and its utility against COVID-19, focusing on mechanisms like trained 
immunity and cross-protection. It also discusses recent studies on BCG's impact 
on COVID-19 outcomes. Preliminary clinical trial findings suggest potential 
benefits of BCG vaccination against COVID-19, but the evidence remains 
inconclusive. Therefore, this review highlights the necessity of additional 
studies to determine whether BCG can prevent COVID-19 infection, mitigate severe 
outcomes and hospitalizations, and serve as a preventive tool for future viral 
pandemics.
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BACKGROUND: The most common causes for ulcero-stricturing diseases of the 
ileo-cecal region and colon in Southeast Asia are Crohn's disease (CD) and 
gastrointestinal tuberculosis (GI TB). Diagnosing these conditions is 
challenging because they share several clinical, endoscopic, radiological and 
histological features on mucosal biopsies. Therefore, there is a need to 
standardize the sampling, processing and interpretation of mucosal biopsies to 
aid clinical decision-making.
METHODS: Recognizing this challenge, core subject experts nominated by the 
Indian Association of Pathologists and Microbiologists (IAPM), the Indian 
Society of Gastroenterology (ISG) and the Colitis and Crohn's Foundation, India 
(CCFI), collaborated to formulate comprehensive recommendations for pathologists 
regarding optimal biopsy protocols, histological interpretation and reporting 
for differentiating CD from GI TB. A structured Delphi process was followed.
RESULTS: The recommendations from the core domain expert groups were based on 
discussions, brainstorming sessions and extensive literature reviews conducted 
over three virtual group meetings, multiple online voting sessions and one 
physical meeting involving all experts. This document is expected to standardize 
the practice of luminal gastroenterology by providing a ready reference for 
budding specialists and pathologists, thereby promoting uniformity in practice.
CONCLUSION: These multi-society, evidence-based and practically applicable 
recommendations developed by core subject experts aim to promote uniformity and 
confidence in pathology reports, facilitate timely patient management and 
prevent complications arising from erroneous treatment.
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BACKGROUND AND OBJECTIVES: Central nervous system tuberculosis (CNS TB) is a 
major cause of neurological morbidity in developing countries, with diverse 
clinical presentations. This study aimed to characterize the demographic and 
clinical profile of patients with CNS TB at a tertiary neurology center in India 
and to identify key clinical, laboratory, and radiological predictors of 
prognosis.
METHODS: A prospective observational study was conducted between August 2023 and 
January 2025 on 110 patients with CNS TB at a tertiary care center. Demographic, 
clinical, neuroimaging, cerebrospinal fluid (CSF), systemic laboratory data, and 
cartridge-based nucleic acid amplification test (CBNAAT) findings were analyzed. 
Functional outcome was assessed using the modified Rankin Scale at the 9-month 
follow-up.
RESULTS: Of 110 patients, 56.4% were female; the mean age was 29.86 ± 11.23 
years, with 84% being younger than 40 years. Common features included meningeal 
signs (92.7%), headache (90.9%), fever (88.2%), altered sensorium (83.6%), and 
seizures (33.6%). Cranial nerve palsies occurred in 28.2% patients, mainly the 
sixth nerve. Pulmonary TB was present in 23.6% patients. Neuroimaging showed 
tuberculomas (37.3%), hydrocephalus (27.3%), infarcts (20%), and basal exudates 
(11.8%). CSF analysis revealed lymphocytic pleocytosis (mean 173 cells/mm³), 
elevated protein (182.7 mg/dL), and low glucose (mean CSF/plasma ratio 0.31). 
CBNAAT was positive in 18.2% subjects, with 16.36% being rifampicin-sensitive 
and rifampicin resistance was observed in 0.9%. Poor outcome was associated with 
increasing age, longer duration of illness, cranial neuropathy, hydrocephalus, 
and paradoxical reaction.
CONCLUSIONS: CNS TB in our cohort predominantly affected young adults and 
presented with classical meningeal features and diverse neuroimaging 
abnormalities. Microbiological confirmation remained limited, underscoring 
reliance on clinical-radiological diagnosis. Poor outcome was associated with 
increasing age, longer duration of illness, cranial neuropathy, hydrocephalus, 
and paradoxical reaction.

Copyright © 2026 Annals of Indian Academy of Neurology.
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Beyond biomedical care: A focused ethnography of health system readiness for 
tuberculosis-depression comorbidity in Pakistan.
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Pakistan faces a substantial burden of tuberculosis (TB) and comorbid 
depression. Although the TB control programme has made progress, it lacks 
personalised care for patients with both conditions. Therefore, we aim to 
explore the health system's readiness and challenges in effectively addressing 
TB-depression comorbidity. We conducted a multi-site focused ethnography in TB 
centres in Peshawar and Haripur, Khyber Pakhtunkhwa, Pakistan, involving 
observations and semi-structured interviews (SSIs). We purposively selected 15 
TB centres for observation. For 29 SSIs, we recruited seven TB healthcare 
providers, 12 patients, and 10 caregivers. An inductive-deductive thematic 
analysis was performed using the framework method. We identified factors within 
Pakistan's TB care framework that influence the system's capacity to address 
TB-depression comorbidity. We organised findings into four themes: the first 
focusing on accessibility, location, and infrastructure of TB centres; the 
second highlighting patients' fears, psychological distress, and their past and 
current experiences; the third examining the working environment of healthcare 
providers, their behaviour, and interactions with patients; and the final theme 
emphasising opportunities to address TB-depression comorbidity within the 
system. Integrating mental health services into Pakistan's TB care is crucial. 
Training providers, fostering patient engagement, and involving stakeholders can 
enhance support systems and help address TB-depression comorbidity.
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The development of effective antitubercular drugs is necessary because 
tuberculosis remains a major global healthcare burden. To examine the 
antimycobacterial properties of fisetin, the current study used an integrated 
method. The in vitro test against Mycobacterium tuberculosis H37Ra demonstrated 
notable inhibitory effects, with an MIC of 100 µg/mL and an MBC of 200 µg/mL. In silico ADMET analysis was used to assess the drug-like characteristics and 
advantageous pharmacokinetic parameters to explore its molecular mechanism. 
Significant binding affinities were observed in docking studies against eight 
core proteins of Mtb, with protein kinase B (PknB), a crucial Mtb regulator of 
cell division and survival, showing the highest affinity. Fisetin’s electron 
stability and reactivity were revealed by DFT research, indicating that it would 
be able to bind to biological targets. Specifically, the stability of the 
fisetin-PknB complex was verified by 100-ns-scale molecular dynamics analysis, 
which maintained its structure and dynamics. Fisetin was shown to have similar 
or even better binding qualities than the anti-tubercular medication isoniazid 
when those were compared using docking and MD analysis. Overall, fisetin is a 
potential multitarget antitubercular drug that merits additional experimental 
validation using an integrative approach.
GRAPHICAL ABSTRACT: [Image: see text]
SUPPLEMENTARY INFORMATION: The online version contains supplementary material 
available at 10.1007/s10822-026-00786-6.
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An ESAT-6-convergent prime-boost vaccination combining recombinant BCG 
expressing Mycobacterium marinum ESX-1 and ESAT-6/GLA-SE improves TB protection.

Kwon KW(#)(1)(2), Kim H(#)(2)(3), Kim H(2)(4), Brosch R(5), Shin SJ(6)(7)(8)(9).

Author information:
(1)Department of Microbiology, College of Medicine, Gyeongsang National 
University, Jinju, South Korea.
(2)Department of Microbiology, Yonsei University College of Medicine, Seoul, 
South Korea.
(3)Department of Biomedical Sciences, Yonsei University College of Medicine, 
Seoul, South Korea.
(4)Institute for Immunology and Immunological Disease, Yonsei University College 
of Medicine, Seoul, South Korea.
(5)Institut Pasteur, Université Paris Cité, CNRS UMR 6047, Unit for Integrated 
Mycobacterial Pathogenomics, Paris, France. roland.brosch@pasteur.fr.
(6)Department of Microbiology, Yonsei University College of Medicine, Seoul, 
South Korea. sjshin@yuhs.ac.
(7)Department of Biomedical Sciences, Yonsei University College of Medicine, 
Seoul, South Korea. sjshin@yuhs.ac.
(8)Institute for Immunology and Immunological Disease, Yonsei University College 
of Medicine, Seoul, South Korea. sjshin@yuhs.ac.
(9)Department of Microbiology, Graduate School of Medical Science, Brain Korea 
21 Project, Yonsei University College of Medicine, Seoul, South Korea. 
sjshin@yuhs.ac.
(#)Contributed equally

Although Bacille Calmette-Guérin (BCG) protects children against disseminated 
tuberculosis (TB), its limited efficacy against adult pulmonary TB underscores 
the need for improved vaccination strategies. We previously developed a 
recombinant BCG strain expressing the ESX-1 type VII secretion system of 
Mycobacterium marinum (BCG::ESX-1Mmar), which enhances immunogenicity through 
cytosolic immune signaling while maintaining low virulence. Here, we evaluated 
an ESAT-6-convergent prime-boost vaccination strategy in which mice were primed 
with ESX-1-competent BCG::ESX-1Mmar and subsequently boosted with Mycobacterium 
tuberculosis (Mtb)-derived ESAT-6 formulated with the TLR4 agonist adjuvant 
GLA-SE. Compared with ESAT-6/GLA-SE boosting following parental BCG priming, the 
BCG::ESX-1Mmar-primed regimen robustly increased antigen-specific CD4⁺ T cells 
localized within the lung parenchyma. This strategy markedly enhanced 
polyfunctional Th1 responses against ESAT-6 and PPD, exceeding those induced by 
BCG::ESX-1Mmar alone or the conventional BCG-prime/subunit-boost approach. 
Importantly, ESAT-6 boosting of recombinant BCG::ESX-1Mmar conferred superior 
long-term protection against hypervirulent Mtb challenge and significantly 
reduced pulmonary inflammation. Together, these findings demonstrate that 
leveraging an ESX-1-competent recombinant BCG platform for targeted ESAT-6 
boosting can overcome key limitations of classical BCG vaccination and 
represents a promising strategy for next-generation TB immunization.

© 2026. The Author(s).

DOI: 10.1038/s41541-026-01439-3
PMID: 41963373

15. BMJ. 2026 Apr 9;393:e085716. doi: 10.1136/bmj-2025-085716.

Efficacy and safety of VPM1002 and Immuvac in preventing tuberculosis: phase 3 
randomised clinical trial (PreVenTB trial).

Singh M(1), Joshi S(2), Vohra V(3), Sarin R(3), Kamble SV(4), Velayutham B(5), 
Mohan A(6), Singh UB(7), Kumar R(6), Pati S(8)(9), Pattnaik M(10), Mohapatra 
PR(11), Shankar U(12), Narasimhaiah S(12), Yadav G(13), Hissar S(5), Rodrigues 
R(14), Kadam AV(4), Paramasivam PK(5), Kambhampati S(15), Newtonraj A(5), 
Palaniappan NA(5), Reddy SD(5), Bhuniya S(11), Mishra BK(9), Shete A(4), Hanna 
LE(5), Mitra DK(6), Panda S(8)(4), Guleria R(6), Tripathy S(5), Roy N(13), 
D'Souza G(14), Tripathy SK(12), Katoch K(8), Pandey RM(8), Sah S(8), Kashyap 
M(8), Telasey V(8), Bakshi M(8), Wadhwa N(16), Khan AM(8), Gangakhedkar RR(8), 
Rani R(8).

Author information:
(1)Indian Council of Medical Research, Delhi, India drmanjulasb@gmail.com.
(2)Bhagwan Mahavir Medical Research Centre (BMMRC), Hyderabad, India.
(3)National Institute of Tuberculosis and Respiratory Diseases, New Delhi, 
India.
(4)National Institute of Translational Virology & AIDS Research (Formerly 
National AIDS Research Institute, Pune), Pune, India.
(5)National Institute for Research in Tuberculosis, Chennai, India.
(6)All India Institute of Medical Sciences, New Delhi, India.
(7)All India Institute of Medical Sciences, New Delhi, India 
drmanjulasb@gmail.com.
(8)Indian Council of Medical Research, Delhi, India.
(9)Regional Medical Research Center, Bhubaneshwar, India.
(10)S C B Medical College and Hospital, Cuttack, India.
(11)All India Institute of Medical Sciences, Bhubaneshwar, India.
(12)National Tuberculosis Institute, Bengaluru, India.
(13)Vardhman Mahavir Medical College and Safdarjung Hospital, Delhi, India.
(14)St John's Medical College, Bengaluru, India.
(15)SHARE INDIA Mediciti Institute of Medical Sciences (MIMS), Medchal, 
Malkagiri, India.
(16)Clinical Development Services Agency (CDSA), THSTI, Faridabad, India.

OBJECTIVE: To evaluate the safety and efficacy of VPM1002 and Immuvac in 
reducing the incidence of microbiologically confirmed tuberculosis (TB; 
pulmonary TB and extrapulmonary TB), development of latent TB infection, and 
immunogenicity.
DESIGN: Phase 3 randomised clinical trial (PreVenTB trial).
SETTING: 18 sites across six states of India.
PARTICIPANTS: 12 717 healthy household contacts (aged ≥6 years) of patients with 
a smear positive TB test.
INTERVENTIONS: Participants were randomly assigned in a 1:1:1 ratio (using block 
randomisation with variable sample size) to receive an intradermal injection of 
VPM1002, Immuvac, or placebo in both arms. After one month, a second dose was 
administered in one arm to 11 829 healthy participants.
OUTCOME MEASURES: The primary outcome was efficacy against confirmed TB 
(pulmonary TB and extrapulmonary TB) over 38 months of follow-up. Secondary 
outcomes were development of latent TB infection, adverse and serious adverse 
events, efficacy in predefined age groups, and immunogenicity. Exploratory 
outcomes were efficacy when considering tuberculin skin test status, and post 
hoc analyses of efficacy in participants aged 6-14 and according to body mass 
index.
RESULTS: 252 and 227 participants developed microbiologically confirmed TB in 
modified intention-to-treat and per protocol groups, respectively. The per 
protocol analysis showed 65 (1.68%), 80 (2.09%), and 82 (2.13%) participants 
developed TB in the VPM1002, Immuvac, and placebo groups, respectively. Of 
these, 12 (0.31%), 16 (0.42%), and 24 (0.62%) developed extrapulmonary TB in the 
VPM1002, Immuvac, and placebo groups, respectively. In the per protocol 
analysis, VPM1002 showed vaccine efficacy of 21.4% (95% confidence interval (CI) 
-8.9% to 43.2%), 19.5% (-14.6% to 43.4%), and 50.4% (0.8% to 75.2%) against all 
TB, pulmonary TB, and extrapulmonary TB, respectively. Immuvac showed vaccine 
efficacy of 33.2% (-25.9% to 64.5%) against extrapulmonary TB. VPM1002 and 
Immuvac showed vaccine efficacy of 64.9% (-2% to 90.1%) and 66.3% (1.9% to 
90.5%) against extrapulmonary TB in participants with tuberculin skin test 
positivity. Both vaccines were well tolerated with mild local reactions in about 
a third of participants. VPM1002 and Immuvac induced Mycobacterium tuberculosis 
specific polyfunctional CD4+ T cells. Post hoc analyses showed vaccine efficacy 
of 64.6% (95% CI 16.3% to 85.1%) against all forms of TB, 62.1% (3.0% to 85.2%) 
against pulmonary TB, and 77.6% (-3.7% to 95.2%) against extrapulmonary TB in 
participants aged 6-14 years in the VPM1002 group.
CONCLUSIONS: Both vaccines were safe but did not show any efficacy against all 
forms of microbiologically confirmed TB or pulmonary TB. VPM1002 showed 
considerable efficacy against extrapulmonary TB. Both vaccines showed efficacy 
against extrapulmonary TB in participants who had a positive tuberculin skin 
test.
TRIAL REGISTRATION: Clinical Trials Registry India CTRI/2019/01/017026.
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Tuberculosis (TB) remains a leading cause of morbidity and mortality among 
people living with HIV. TB/HIV co-infection continues to challenge global TB 
control efforts. This study aimed to estimate the incidence and identify 
predictors of TB among adult HIV-infected patients who initiated antiretroviral 
therapy (ART) under the Universal Test and Treat (UTT) approach in Silte Zone, 
Ethiopia. An institution-based retrospective cohort study was conducted among 
404 adult HIV patients enrolled in ART. Participants were selected using simple 
random sampling. Data were extracted using a structured checklist via Kobo 
Toolbox and analyzed using STATA version 14. Cox proportional hazards regression 
models were applied to identify predictors of TB. Statistical significance was 
declared at p < 0.05 with 95% confidence intervals. The proportional hazards 
assumption was assessed using statistical tests and graphical methods. The 
median age was 36 years, with near-equal sex distribution. Most participants 
initiated ART at WHO clinical stages I-II. Approximately 70% had good adherence, 
and over 80% disclosed their HIV status. The predominant regimen was 
TDF-3TC-EFV. The overall TB incidence density rate was 5.33 per 1000 
person-months (95% CI: 3.68-7.77). The incidence of new TB was 4.0 per 1000 
person-months (95% CI: 2.60-6.13), while reinfection was 1.3 per 1000 
person-months (95% CI: 0.63-2.70). TB-free survival probabilities at 6, 12, and 
18 months were 0.99, 0.93, and 0.90, respectively. Male sex (AHR: 5.05), 
non-disclosure of HIV status (AHR: 6.29), underweight status (AHR: 3.07), CD4 
count <200 cells/μL (AHR: 5.63), and poor ART adherence (AHR: 7.05) were 
significant predictors. Although TB incidence declined under the UTT approach, 
risk remained elevated during the first year of ART. Targeted interventions 
promoting early diagnosis, adherence support, nutritional care, and safe 
disclosure are essential to reduce TB burden among people living with HIV.
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BACKGROUND: The dual burden of tuberculosis (TB) and diabetes mellitus (DM) 
presents a growing challenge for health systems in low- and middle-income 
countries (LMICs), including Pakistan. Despite global and national policies 
advocating for integrated care, evidence on health facility readiness to 
operationalize integration remains scarce. This study assessed the readiness of 
TB basic management units (BMUs) to deliver integrated TB-DM care and explored 
implementation barriers using the Consolidated Framework for Implementation 
Research (CFIR).
METHODS: We conducted an explanatory sequential mixed-methods study from 
September 2024 to February 2025 across 13 TB BMUs in five districts of Pakistan. 
Quantitative readiness data were collected using a structured tool adapted from 
the WHO Service Availability and Readiness Assessment (SARA), generating a 
composite score across four domains. Subsequently, qualitative data were 
gathered through multi-stakeholder focus group discussions with healthcare 
providers, facility managers, patients, caregivers, and policymakers. Reflexive 
thematic analysis was conducted and mapped to CFIR Inner Setting constructs to 
contextualize quantitative findings.
RESULTS: Only one facility demonstrated high readiness, while 12 showed low 
readiness. Facilities lacked routine comorbidity screening, trained staff, 
diagnostic capacity, and essential medicines. Key barriers included inadequate 
infrastructure, workforce shortages, fragmented information systems, and low 
prioritisation of integrated care. Financial constraints and limited 
coordination further hindered implementation.
CONCLUSION: This study highlights critically low readiness among TB facilities 
in different districts of Pakistan to deliver integrated TB-DM care, reflecting 
systemic weaknesses across core domains. Strengthening systems, building 
capacity, and improving integration strategies are essential to bridge gaps 
between policy and practice.

DOI: 10.1017/S146342362610111X
PMID: 41958323 [Indexed for MEDLINE]

18. Trop Med Health. 2026 Apr 9;54(1):66. doi: 10.1186/s41182-026-00945-3.

Tuberculosis surveillance indicators and chest radiograph phenotype clustering 
in southwestern Saudi Arabia, 2010-2020.

Mohammed SA(1), Shabi Y(2), Alazraqi T(1), Somily AM(3), Binkhamis K(3), 
Alqahtani AJ(4), Mohamed S(5), Mohammed MA(6), Al Ghanim A(7), Habbash S(1), 
Alqahtani SM(1), Alghamdi KG(1), Alqahtani AA(1), Jali MA(1), Gharsalli H(1), 
Alwadai N(1), Alshehri W(8).

Author information:
(1)Department of Internal Medicine, Aseer Central Hospital, Abha, Saudi Arabia.
(2)Department of Microbiology and Clinical Parasitology, College of Medicine, 
King Khalid University, Abha, Saudi Arabia. Shabi.yahya@gmail.com.
(3)Department of Pathology, College of Medicine, King Saud University, Riyadh, 
Saudi Arabia.
(4)Department of Microbiology and Clinical Parasitology, College of Medicine, 
King Khalid University, Abha, Saudi Arabia.
(5)Department of Haematology and Immunohaematology, Faculty of Medical 
Laboratory Sciences, University of Khartoum, Khartoum, Sudan.
(6)College of Medicine, King Khalid University, Abha, Saudi Arabia.
(7)Abha International Private Hospital, Abha, Saudi Arabia.
(8)Department of Internal Medicine, College of Medicine, King Khalid University, 
Abha, Saudi Arabia.

BACKGROUND: Subnational tuberculosis surveillance data in low-incidence settings 
are often reported descriptively, but can also support program monitoring when 
analyzed as performance indicators. We evaluated longitudinal trends in 
bacteriological confirmation and radiology-based indicators and characterized 
clustering of chest radiograph findings at diagnosis.
METHODS: We performed a retrospective observational study using routinely 
collected tuberculosis surveillance data from Aseer Central Hospital (1 January 
2010-31 December 2020). Patients were included if objective evidence of 
tuberculosis was documented by culture-confirmed Mycobacterium tuberculosis with 
or without sputum smear microscopy for acid-fast bacilli and radiological 
findings compatible with active disease. Categorical variables were summarized 
as frequencies and compared using Fisher's exact test; continuous variables as 
medians (interquartile ranges) compared using the Wilcoxon rank-sum test. 
Temporal trends in yearly proportions were modeled using log-linear Poisson 
regression with robust standard errors and a log-denominator offset; annual 
percentage change and 95% confidence intervals were derived using the delta 
method. Sensitivity to inclusion of the COVID-19 year was assessed by comparing 
2010-2019 versus 2010-2020 models. Co-occurrence of radiological findings was 
quantified using phi coefficients with Chi-square testing.
RESULTS: Of 510 records reviewed, 422 patients met inclusion criteria; 386 
(91.5%) had pulmonary tuberculosis and 36 (8.5%) had extrapulmonary 
tuberculosis. Among pulmonary cases, the proportion with abnormal chest 
radiographs increased from 63.6% (2010) to 93.8% (2020) (annual percentage 
change 2.2%; 95% confidence interval 0.7% to 3.8%). Smear positivity among 
patients with available smear results increased over time (annual percentage 
change 3.8%; 95% confidence interval 1.5% to 6.0%), while no meaningful trend 
was observed for advanced pulmonary tuberculosis (annual percentage change 1.5%; 
95% confidence interval -3.5% to 6.4%). Trend estimates were stable when 
including 2020. Radiographic findings demonstrated clustering; strong 
co-occurrence was observed between nodules and cavitation (phi 0.46), 
consolidation and cavitation (phi 0.39), and nodules and consolidation (phi 
0.34).
CONCLUSIONS: Smear positivity and abnormal chest radiographs increased over 
time, while advanced pulmonary tuberculosis remained stable, showing markers and 
severe disease may not align. Trends were unchanged when 2020 was included. 
Radiographic co-occurrence patterns support structured chest radiograph 
reporting, training, and routine program audit for surveillance.
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Multimodal learning using images and associated clinical text offers richer 
semantic supervision for medical AI. However, models trained with synthetic 
reports risk hallucination, and conventional multimodal tuberculosis (TB) 
systems are impractical because they require text at inference. In realworld 
screening workflows, particularly in low-resource settings or during triage, 
radiology reports are often unavailable or delayed. Computer-aided detection 
systems for chest X-rays (CXRs) are considered a potential solution. In this 
context, this study proposes a method that uses clinically grounded text as 
privileged information during training to improve a binary CXR classifier, while 
enabling image-only TB prediction at deployment. Frontal CXRs from Shenzhen 
(internal train/validation/test), Montgomery County, TBX11K, and NIAID TB 
Portals (external tests) were lung-cropped using a YOLOv8s detector and resized 
to 224 × 224. For Shenzhen, de-identified metadata and brief clinical notes were 
converted into structured reports encoding population type, TB status, 
laterality, lobar involvement, and adjunct findings; a parallel model used raw 
notes. A VGG-11 vision encoder and frozen CXR BERT text encoder were co-trained 
in a shared 256-dimensional space using image classification, cosine similarity, 
and supervised contrastive alignment losses. At inference, the text branch was 
removed, yielding an image only classifier regularized through multimodal 
supervision. Multimodal training with report supervision consistently improved 
image-only predictions, with structured report outperforming raw notes. Across 
internal and external cohorts, performance gains were reflected in higher 
balanced accuracy, Matthews correlation coefficient, and area under the curve. 
UMAP embeddings showed clearer class separation, and Grad CAM maps demonstrated 
improved localization of TB-relevant lesions.
SUPPLEMENTARY INFORMATION: The online version contains supplementary material 
available at 10.1007/s10916-026-02368-3.
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BACKGROUND: With the increasing use of Linezolid for the treatment of 
drug-resistant tuberculosis, concerns have emerged about serious adverse 
effects, including optic neuritis.
OBJECTIVES: To systematically review available evidence on the incidence 
reported in the cohort, onset, linezolid doses and duration, spectrum, 
management approaches, and outcomes across case report/series studies.
METHODS: A systematic review was conducted in accordance with PRISMA guidelines 
after registration in PROSPERO (CRD420251108339). PubMed, EMBASE, and Scopus 
were searched. Eligible studies included case reports, case series, and cohort 
studies of patients with tuberculosis who developed optic neuritis while 
receiving linezolid. Data were extracted independently by two reviewers. 
Methodological quality was assessed using the Murad et al. tool. Results were 
synthesized narratively with descriptive statistics.
RESULTS: Nineteen case reports and case series, 35 cohort studies, and safety 
data from 5 RCTs were included. Most reported cases originated from India 
(61.6%), with a mean age of 30.6 ± 13.0 years; 65.4% were male. Linezolid was 
administered at 600 mg/day in nearly 90% of cases, with a median exposure of 7 
months. Visual symptoms were typically painless and bilateral. After 
discontinuation of linezolid, more than half of patients achieved complete 
visual recovery, while 34.6% had residual visual impairment. Across cohort 
studies, the incidence of optic neuritis ranged from 0.47% to 30%, with higher 
rates observed in smaller studies from a single country and in patients with low 
body mass index.
CONCLUSIONS: This is an infrequent but clinically significant complication that 
requires early recognition, prompt drug withdrawal, and routine ophthalmological 
monitoring.
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Community pharmacies (private retail drug shops or pharmacies) have emerged as 
promising platforms for antiretroviral therapy delivery. This rapid review 
synthesizes findings on using pharmacies to treat HIV infection and/or 
tuberculosis (TB), and it identifies lessons for expanding TB service delivery. 
We reviewed studies published between 2015 and 2025 with adherence, retention in 
care, virologic suppression, prescription refill rates, and TB treatment access 
as outcomes. Of 314 articles screened, only 3 met the eligibility criteria 
(studies reporting pharmacies treating HIV infection and/or TB). Findings 
revealed improved CD4 cell counts; improved mean body weight; and higher rates 
of prescription refill (95-100%), retention (98%), and viral suppression (99%). 
Pharmacies have proven effective in delivering treatment for people with HIV 
and/or TB, highlighting their potential role in expanding TB treatment and 
related services in sub-Saharan Africa. However, pilot studies are needed to 
assess the effectiveness and implementation outcomes before broader 
implementation.
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OBJECTIVES: Tuberculosis (TB) remains a major global public health concern that 
disproportionately affects Indigenous people. Contact tracing and early 
identification of those exposed to TB is essential for TB control. This study 
assesses the engagement of Indigenous populations for TB control against 
international and national TB guidelines.
DESIGN: A scoping review was conducted using five databases: PubMed, EMBASE, 
Global Health, Web of Science, and Google Scholar. Medical Subject Headings 
(MeSH) were used depending on the search engine and functionality. Key search 
terms included 'Tuberculosis,' 'Contact tracing' and 'Indigenous 
population/people(s),' and Indigenous populations by name including Māori, 
Native American, Aboriginal, First Nations, Inuit, Torres Strait, American 
Indian, Alaska Native, Native Hawaiian and Pacific Islanders. Articles published 
between 1 January 2000 and 1 July 2024, in the English language, were included. 
Grey literature was examined for relevant guidelines on Indigenous engagement in 
TB control and articles were scored against key indicators found in the 
guidelines.
RESULTS: Twenty-eight studies from eight countries were reviewed and assessed 
against five key indicators identified in the international guidelines and 
national guidelines. Many studies provided limited details on how they engaged 
with Indigenous populations, which resulted in low scores. No study met all five 
key indicators, and 32% did not meet any of the five indicators.
CONCLUSION: This review highlights the lack of consistency in the engagement of 
Indigenous populations in published TB control efforts, as well as differences 
between national TB guidelines. These findings underscore the urgent need to 
strengthen and align national guidelines with international standards as part of 
progress towards TB elimination.
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Tuberculosis (TB) remains a challenging global health issue and is considered 
the leading cause of death from infectious disease. Imaging plays a pivotal role 
in the diagnosis and management of tuberculosis. This review aims to provide a 
comprehensive overview of the disease mechanisms and associated radiologic 
features in active thoracic TB, including dissemination routes, covering 
pulmonary and extrapulmonary thoracic TB (lymph node, pleural, cardiovascular, 
and musculoskeletal involvement). We highlight TB complications, diagnostic 
challenges including post-tuberculous lung disease, imaging correlations with 
sputum smear positivity, and diagnostic mimics. The review emphasises special 
clinical scenarios that may pose diagnostic challenges, such as 
immunocompromised patients with human immunodeficiency virus infection, organ 
transplantation, and autoimmune disorders treated with biological agents, and 
drug-resistant TB. We discuss the imaging modalities used in the assessment of 
thoracic TB and the radiographic monitoring recommendations. A good 
understanding and recognition of the whole spectrum of disease patterns is 
crucial for individual patient care as well as for controlling TB spread in the 
community.
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This study aimed to develop a DiaRD Mycobacterium tuberculosis interferon-gamma 
release assay (DiaRD MTB IGRA) and to evaluate its diagnostic performance in 
comparison with the QuantiFERON-TB Gold Plus (QFT-Plus) assay for the detection 
of MTB infection. The DiaRD MTB IGRA was developed and optimized by testing 
different concentrations of antigens/peptides in the TB1 and TB2 antigen tubes, 
as well as anti-IFN-γ antibody concentrations in the enzyme-linked immunosorbent 
assay (ELISA) microplates. The analytical performance of the improved assay, 
including sensitivity, linearity, and reproducibility, was assessed. For 
clinical validation, a total of 346 whole-blood samples were analyzed, 
comprising individuals with MTB infection (n = 80) and uninfected controls 
(n = 266), using both the DiaRD MTB IGRA and the QFT-Plus assay. The improved 
DiaRD MTB IGRA demonstrated a limit of detection (LoD) of 0.219 IU/mL within a 
linear dynamic range of 0-10 IU/mL. Reproducibility testing showed an overall 
coefficient variation (CV) of ≤11.4%. Among the 346 samples, 80 (23.1%) tested 
positive by QFT-Plus, including 27 from patients with active tuberculosis (TB) 
disease and 53 from individuals with TB infection (TBI), while 266 (76.9%) were 
negative. The improved DiaRD MTB IGRA demonstrated a sensitivity of 96.3% and a 
specificity of 96.2%. The positive predictive value (PPV), negative predictive 
value (NPV), and overall accuracy were 88.5%, 98.8%, and 96.2%, respectively. 
The overall agreement between the two assays was 93.7% (κ = 0.90; 95% CI: 
0.84-0.95), with no statistically significant difference observed (p = 0.092). 
In conclusion, the improved DiaRD MTB IGRA showed good diagnostic performance 
and agreement with the comparator kit, suggesting that it may be useful for the 
detection of MTB infection.
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AMPs (Antimicrobial peptides) are small molecules that are crucial components of 
biological activities, viz wound healing, angiogenesis, antimicrobial activity, 
immune regulation, and exhibit anticancer properties. This systematic review 
summarizes the origin, sequence, efficacy, and structure-activity mechanisms of 
AMPs against tuberculosis and malaria, the world's leading killer infectious 
diseases, employing the AMP database (APD3) (till June 2025) and PubMed search 
(January 1965 to June 2025). The comprehension is well addressed by covering the 
inhibitory activity, SAR (structure-activity relationships), and action 
mechanisms of AMPs (natural and synthetic) against Mycobacterium tuberculosis 
and Plasmodium spp., as both pathogens exhibit multidrug resistance. The review 
also illustrates how these specific motifs, along with their properties such as 
hydrophobicity, charge, or amphipathicity, influence the AMPs activity against 
the pathogens. Moreover, challenges in the AMPs use and the way forward, 
including the recent breakthroughs employing nanocarriers, inhalable 
formulations for TB, and targeted erythrocyte delivery for malaria, are also 
highlighted. AMPs have illustrated promising anti-TB and antimalarial efficacy 
owing to their unique structure and novel mode of action, despite exhibiting 
varying extents of toxicity. Anti-malarial AMPs are grouped in defensins and 
cecropins, while the majority of natural anti-TB AMPs are classified as 
bacteriocins, defensins, and cathelicidins. Synthetic AMPs, in contrast, are 
designed to enhance activity and selectivity while reducing toxicity and the 
development of resistance. AMPs have α-helical, β-sheet, or random-coil 
structures and are cationic, amphipathic, and highly hydrophobic, attributes 
that contribute to observed anti-TB and anti-malarial potential. A comprehensive 
understanding of AMP's structure and function, along with the use of artificial 
intelligence (AI) and machine learning, can provide impetus for AMP therapy as 
an alternative to tackle tuberculosis and malaria.
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Post-tuberculosis lung disease (PTLD) is a frequent complication after TB cure, 
affecting millions globally. Yet, its mechanisms, particularly the role of lipid 
mediators (LMs) in resolution of inflammation are not clear. This study aimed to 
identify inflammatory and resolution signatures by comparing longitudinal LM 
profiles in plasma and exhaled breath condensate (EBC) between TB patients who 
developed PTLD and those with normal lung recovery.In this prospective cohort 
study, plasma and EBC were collected at diagnosis and post-TB treatment 
(generally 6 months). Twenty subjects were selected for analysis following TB 
treatment, 10 cases (impaired lung function indicative of PTLD) and 10 controls 
(normal lung function). LM analysis was performed using LC-MS/MS. Group 
comparisons and longitudinal changes were analyzed using differential abundance 
analyses (limma) with multiple testing correction with sequential 
goodness-of-fit adjusted p-values.Baseline plasma analysis showed higher PD1, 
12-HEPE, 10-HDoHE, 11-HDoHE, 12-HETE, and 13(14)-EpDPE with significantly lower 
concentrations of PGA2 in cases vs. controls. Post-treatment, cases had lower 
AT-RvD6 and 15-oxo-LXA4. Longitudinal plasma analysis with linear modeling 
showed decreased PD1 in cases during treatment relative to controls. EBC 
analysis showed no significant differences between group or longitudinal linear 
comparisons.Distinct systemic lipid mediator profiles and their longitudinal 
trajectories differ between TB patients who subsequently develop PTLD and those 
who achieve normal lung recovery. Cases showed an altered LM profile at 
diagnosis that evolved into a post-treatment state with pro-resolving mediator 
deficiencies and failed to normalize baseline alterations, suggesting 
dysregulated resolution pathways in PTLD pathogenesis.
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BACKGROUND: Global investments to combat HIV, tuberculosis, and malaria (HTM) 
have delivered substantial health gains and may have reduced the burden placed 
by these diseases on the routine health system. We estimated the reduction in 
primary healthcare (PHC) utilization resulting from the scale-up of HTM services 
over 2000-2023 in 108 low- and middle-income countries.
METHODS AND FINDINGS: For each disease, we applied established mathematical 
models to quantify PHC utilization (outpatient visits and inpatient bed-days 
provided outside of HTM programs) by individuals with symptomatic HIV, 
tuberculosis, or malaria unable to access HTM-specific services. For each 
country, we estimated averted PHC utilization by comparing a scenario describing 
the actual scale-up of HTM services to a counterfactual scenario holding HTM 
service coverage constant at year 2000 levels. We applied published unit costs 
to estimate the averted costs resulting from reduced PHC utilization. Over 
2000-2023, scale-up of HTM services averted an estimated 6.9 (95% uncertainty 
interval (UI) [4.4, 10.5]) billion outpatient PHC visits and 3.9 (95% UI [2.5, 
5.9]) billion inpatient bed-days, representing US$135 (95% UI [71, 250]) billion 
in averted costs. These reductions were greatest in sub-Saharan Africa and East 
Asia and Pacific regions. Across study countries, these reductions represented a 
median of 4.4% of hospital bed capacity and 1.6% of government health spending 
in 2023. These percentages were 22.9% and 5.1%, respectively, for low-income 
countries. Our analysis did not consider changes in PHC services beyond 
utilization. Also, several inputs were missing in some countries, with missing 
values estimated using regression imputation.
CONCLUSIONS: Over recent decades, sustained investments in HTM services in 
high-burden settings have averted substantial PHC utilization and associated 
costs. These benefits should be considered when assessing investment impact.
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Tuberculosis (TB) continues to be the leading cause of death from infectious 
diseases, disproportionately affecting populations in low- and middle-income 
countries, where diagnostic and financial barriers impede timely care. While 
alternative treatments may offer symptomatic relief, the cornerstone of TB 
management remains anti-tubercular therapy (ATT) as recommended by the World 
Health Organization (WHO). Yet, many individuals with TB-like symptoms first 
consult traditional healers and AYUSH (Ayurveda, Yoga, Naturopathy, Unani, 
Siddha, and Homeopathy) practitioners, resulting in delays in diagnosis and 
treatment initiation. This quasi-experimental study evaluated the impact of 
strengthening linkages between non-allopathic and allopathic providers, through 
formal referral systems, alongside the implementation of a free chest X-ray 
(CXR) screening system for presumptive TB patients. A mixed methods design found 
the significant role of friends and family in influencing care-seeking patterns, 
while a regression analysis within a Difference-in-Differences approach found 
the intervention to reduce diagnostic delay by over eight days (-8.6, 95% CI: 
-16.6, -0.5). The accelerated pathway to diagnosis was observed irrespective of 
which provider was first visited by the patient, holding promise for future such 
interventions, especially in high-burden regions, with significant reliance on 
informal providers.
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BACKGROUND: Pediatric tuberculosis (TB) remains underdiagnosed and underreported 
in Mexico, with limited data on its spatial distribution. This study used 
geographic information systems (GIS) to map pediatric TB cases diagnosed at a 
tertiary referral hospital in Nuevo Leon, Mexico, to identify spatial patterns 
and socioeconomic inequities.
METHODS: We conducted a retrospective study of 145 pediatric TB cases (<15 
years) diagnosed between 2010 and 2023 at Hospital Regional Materno Infantil, 
the main public tertiary referral center for children in Nuevo León. GIS 
analyses included kernel density estimation, kernel relative risk nearest 
neighbor index, distance to hospital and overlay with marginalization indices.
RESULTS: Pulmonary TB was most common (55.2%; n = 80), followed by lymph node 
(15.8%; n = 23) and meningeal TB (13.1%; n = 19). Kernel density estimation 
identified hotspots in urban municipalities (Monterrey, Guadalupe, San Nicolás 
de los Garza). Nearest neighbor index confirmed significant clustering for 
pulmonary, lymph node and meningeal TB (P < 0.05). Over 65% of cases resided >10 
km from Hospital Regional Materno Infantil, and 85% lived in medium- to 
high-marginalization areas. Mortality (4.1%; n = 6) and treatment abandonment 
(11.0%; n = 16) were noted, with most occurring among cases from distant or 
marginalized areas.
CONCLUSION: GIS surveillance at a single tertiary center revealed nonrandom 
spatial clustering of pediatric TB in urban hotspots and areas of socioeconomic 
deprivation in Nuevo Leon. Integrating geocoded case data with population 
denominators could enhance routine TB surveillance to prioritize local 
investigations and interventions.

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

DOI: 10.1097/INF.0000000000005229
PMID: 41947287

31. Nat Rev Immunol. 2026 Apr 7. doi: 10.1038/s41577-026-01299-x. Online ahead of print.

Inhibition of NR4A1 potentiates a CD8(+) T cell response against active 
tuberculosis.

Trusz GJ(1), Sundling C(2).

Author information:
(1)Preprint Club, The University of Texas MD Anderson Cancer Center, Houston, 
TX, USA. highlights@preprintclub.com.
(2)Preprint Club, Karolinska Institutet, Stockholm, Sweden.

DOI: 10.1038/s41577-026-01299-x
PMID: 41946923

32. EMBO Mol Med. 2026 Apr 7. doi: 10.1038/s44321-026-00415-7. Online ahead of 
print.

Integrating chemical, genetic, and feasibility assessments for anti-tubercular 
target validation.

Schnappinger D(1), Berthel SJ(2), Boshoff HIM(3), Krieger IV(4), Sukheja P(5), 
Panda S(4), Rath S(4), Briggs K(6), Bian X(4), Rasheed S(7), Cleghorn LAT(8), 
Ghorpade S(9), Lamprecht DA(9), Fotouhi N(10), Müller R(7), Nathan C(11), Parish 
T(12), Rhee K(13), Warner P(14), McNamara CW(5), Rock JM(15), Sacchettini JC(4), 
Mizrahi V(16).

Author information:
(1)Department of Microbiology and Immunology, Weill Cornell Medicine, New York, 
NY, 10065, USA. dis2003@med.cornell.edu.
(2)Panorama Global, Seattle, WA, USA.
(3)Tuberculosis Research Section, Laboratory of Clinical Immunology and 
Microbiology, National Institute of Allergy and Infectious Diseases (NIAID), 
National Institutes of Health (NIH), Bethesda, MD, 20892, USA.
(4)Department of Biochemistry and Biophysics, Texas A&M University, College 
Station, TX, USA.
(5)Calibr-Skaggs Institute for Innovative Medicines, A Division of Scripps 
Research, La Jolla, CA, USA.
(6)Gates Medical Research Institute, Cambridge, MA, USA.
(7)Helmholtz Institute for Pharmaceutical Research Saarland (HIPS), Helmholtz 
Centre for Infection Research (HZI), PharmaScienceHub (PSH), Saarland University 
Campus, 66123, Saarbrücken, Germany.
(8)Drug Discovery Unit, Division of Biological Chemistry and Drug Discovery, 
School of Life Sciences, University of Dundee, Dundee, DD1 5EH, UK.
(9)Holistic Drug Discovery and Development (H3D) Centre, Department of 
Chemistry, University of Cape Town, Rondebosch, 7701, South Africa.
(10)TB Alliance: Global Alliance for Tuberculosis Drug Development, New York, 
NY, USA.
(11)Department of Microbiology and Immunology, Weill Cornell Medicine, New York, 
NY, 10065, USA.
(12)Department of Tropical Disease Biology, Liverpool School of Tropical 
Medicine, Pembroke Place, Liverpool, L3 5QA, UK.
(13)Division of Infectious Diseases, Weill Department of Medicine, Weill Cornell 
Medicine, New York, NY, 10021, USA.
(14)Gates Foundation, Seattle, WA, USA.
(15)Laboratory of Host-Pathogen Biology, The Rockefeller University, New York, 
NY, 10065, USA.
(16)Molecular Mycobacteriology Research Unit, Institute of Infectious Disease 
and Molecular Medicine & Department of Pathology, University of Cape Town, Cape 
Town, South Africa. Valerie.Mizrahi@uct.ac.za.

Despite the approval of two first-in-class anti-tuberculars over the past two 
decades, the global burden of tuberculosis (TB) remains unacceptably high, in 
part due to the emergence and spread of drug-resistant strains of Mycobacterium 
tuberculosis (Mtb). This review summarizes advances and ongoing challenges in 
anti-TB drug discovery, focusing on identifying and validating novel targets. 
Highlighted is a framework developed by the TB Drug Accelerator (TBDA) 
consortium for target validation in Mtb. Two computational platforms, DAIKON and 
PARSNIP, allow the systematic evaluation of targets across multiple dimensions, 
including chemical validation, genetic essentiality, vulnerability, and the 
feasibility to identify drug-like molecules for a target of interest. Case 
studies of Pks13 and NadE illustrate how these parameters guide target 
prioritization and risk assessment. By integrating these metrics, the framework 
enables dynamic, transparent target ranking, supporting development of both 
pan-TB and treatment-shortening regimens. This paradigm is adaptable to other 
bacterial pathogens and is designed to improve evidence-based decision-making in 
antibacterial drug discovery.
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Ethionamide (Eto) and prothionamide (Pto) are second-line antibiotics used for 
tuberculosis (TB) treatment. Both are prodrugs whose antibacterial activity 
depends on bioactivation by oxidases in Mycobacterium tuberculosis, including 
the Baeyer-Villiger monooxygenase MymA. Through biophysical, genetic, and 
cellular assays, we show that the clinical candidate alpibectir (Alp, 
BVL-GSK098) binds the transcriptional regulator VirS, increasing MymA expression 
and potentiating Eto and Pto activity. Alpibectir also boosts the activity of 
the corresponding host-derived sulfoxide metabolites. We additionally show that 
alpibectir exhibits intrinsic antibacterial activity via overexpression of the 
mymA operon. The alpibectir/Eto (AlpE) combination is rapidly bactericidal in 
vitro and in mice, lowers the frequency of spontaneous resistance of Eto, and 
remains active on Eto- and isoniazid-resistant strains, including isolates with 
inhA promoter mutations. Alpibectir was safe in a Phase 1 human clinical trial. 
Together with the potentiation data presented here, these findings highlight its 
potential to optimize TB chemotherapy by reducing Eto/Pto doses, which can 
minimize dose-related side effects, enhancing adherence.

© 2026. The Author(s).

DOI: 10.1038/s41467-026-71460-6
PMID: 41946736

34. PLoS One. 2026 Apr 7;21(4):e0346249. doi: 10.1371/journal.pone.0346249. 
eCollection 2026.

Determinants of tuberculosis presentation and successful treatment outcome among 
tuberculosis patients in Geita, Tanzania.

Nlula JA(1), Samita S(2), Jam EY(3), Ngowi B(4), Mitchell E(5), Enimil A(6).

Author information:
(1)Department of Public Health, Karatu District Hospital, Arushua, Tanzania.
(2)Department of Biostatistics, University of Peradeniya, Peradeniya, Central 
Province, Sri Lanka.
(3)Department of Biochemistry, The University of Bamenda, Bamenda, Northwest 
Region, Cameroon.
(4)University of Health and Allied Sciences, Dar es Salaam, Tanzania.
(5)Institute of Tropical Medicine, Antwerpen, Belgium.
(6)Department of Paediatrics & Infectious Diseases, Kwame Nkrumah University of 
Science and Technology (KNUST), Kumasi, Ashanti Region, Ghana.

The Geita Region of Tanzania is known as critical focal point for tuberculosis 
(TB) control due to its persistently high disease burden and unique 
socio-economic landscape. Despite this, limited research has explored how 
sociodemographic and clinical factors influence TB presentation (pulmonary 
versus extrapulmonary) and successful treatment outcome. This study aimed to 
identify these factors within this community to inform targeted interventions. 
We conducted a retrospective cohort study of TB cases aged 15 years and above, 
who were notified in Geita Region from January 2017 to December 2020. Data were 
obtained from the national TB program registers, and included sociodemographic, 
clinical, and treatment information. The primary outcomes were TB presentation 
(Pulmonary vs. Extrapulmonary) and treatment outcome, categorized as successful 
(a composite of "cured" and "treatment completed") or unsuccessful (death, 
failure, and loss to follow-up). Multivariable binary logistic regression was 
applied to assess associations with TB presentation and treatment outcomes, 
including potential interaction effects between factors. Statistical analyses 
were performed using SAS OnDemand for initial data cleaning, and Stata 17.0 for 
all statistical modeling. A total of 13,107 TB cases were included, of which 
12,032 (91.9%) pulmonary TB and 1,058 (8.1%) extrapulmonary TB. Logistic 
regression showed workplace significantly associated with presentation: 
prisoners had lower odds of pulmonary TB compared to miners (OR 0.26, 95% CI 
0.12-0.58). Community-referred cases had higher odds of pulmonary TB than 
self-referred cases (OR 1.24, 95% CI 1.06-1.45). New TB cases had lower odds of 
pulmonary TB compared with relapse (OR 0.33, 95% CI 0.15-0.75). Age × sex and 
HIV × sex interactions associated with differential presentation risks. 
Treatment success was achieved in 12,385 patients (95.5%), while 581 (4.5%) 
experienced unsuccessful outcomes. Predictors of successful treatment included 
age < 60 years (OR 1.31, 95% CI 1.05-1.65), new TB status (OR 2.45, 95% CI 
1.53-3.93), and HIV-negative status (OR 1.90, 95% CI 1.53-2.37). Workplace, 
referral source, and HIV status significantly influence TB presentation and 
treatment outcomes. Implementation targeted interventions, including 
strengthened occupational health policies, enhanced community-based screening, 
and focused strategies for high-risk groups is essential to improving TB control 
in Tanzania.

Copyright: © 2026 Nlula et al. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.
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BACKGROUND Central nervous system (CNS) manifestations of tuberculosis (TB) 
account for approximately 1-2% of all TB cases worldwide. Tuberculomas, which 
are granulomatous lesions of the CNS diagnostically confirmed through biopsy, 
can mimic more common intracranial pathologies, including abscesses and 
neoplasms. This report describes a patient with pulmonary TB who presented with 
seizure and was ultimately diagnosed with a right temporal lobe TB mimicking a 
brain abscess. CASE REPORT A 30-year-old woman with alcohol use disorder, 
polysubstance use, and pulmonary TB previously treated with rifampin, isoniazid, 
pyrazinamide, and ethambutol (RIPE) presented to the emergency department (ED) 
following a generalized seizure. Anti-tuberculous therapy had been interrupted 
for several months due to alcohol-related hepatotoxicity. Prior imaging 
demonstrated a small right temporal lobe lesion, which subsequently enlarged and 
developed rim-enhancing features after RIPE therapy was interrupted. Given the 
diagnostic uncertainty and her clinical course, neurosurgical intervention was 
pursued. Craniotomy with surgical exploration and biopsy revealed necrotizing 
granulomas and a Ziehl-Neelsen stain confirmed acid-fast bacilli (AFB), 
confirming intracranial tuberculoma. Postoperatively, she was restarted on a 
modified anti-tuberculous regimen. CONCLUSIONS Intracranial tuberculoma should 
remain a key differential diagnosis for ring-enhancing lesions, even in 
immunocompetent patients and in low-incidence regions. Further, it underscores 
the importance of maintaining therapy continuity to prevent disease progression. 
Importantly, when response to therapy is uncertain or adherence is questionable, 
clinicians should maintain a low threshold for deciding to perform early biopsy 
to confirm the etiology.
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Mycobacterium tuberculosis establishes long-term persistence within the host, 
requiring a better understanding of the molecular processes controlling 
intracellular survival by altering immunological responses. The adaptability and 
persistence of mycobacteria are strongly influenced by post-translational 
modifications, particularly phosphorylation and methylation. This study examined 
the role of serine/threonine kinase PknJ in regulating slow growth and 
intracellular survival of Mycobacterium bovis BCG through its association with 
Rv0642c (MmaA4), a key mycolic acid methyltransferase. Deletion of pknJ led to a 
significant reduction in mmaA4 expression and methyltransferase activity during 
extracellular growth, whereas both parameters were enhanced during intracellular 
growth within murine macrophages. The pknJ mutant also exhibited increased 
sensitivity to rifampicin under extracellular conditions, accompanied by 
increased nitric oxide production in infected macrophages and an altered 
tolerance to acidic stress. Collectively, the present findings highlight a 
PknJ-MmaA4 regulatory axis in an avirulent mycobacterial model. This axis 
appears to integrate cell-wall remodelling, stress adaptation, and intracellular 
persistence of mycobacteria.
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BACKGROUND: India is set to eliminate tuberculosis (TB) from the country by 
2025, 5 years ahead of the global target. Optimizing TB care pathways is 
challenged by the predominance of private sector care-seeking among symptomatic 
patients (60%-70%), a setting associated with significant under-notification. To 
improve the notification of TB among private providers and improve patient 
management in the private sector, the National Tuberculosis Elimination Program 
(NTEP), India, has implemented the Patient-Provider Support Agency (PPSA). The 
PPSA model enables state and district TB units to engage third-party agencies to 
involve private providers in TB care, providing comprehensive services including 
diagnosis, notification, and treatment support.
OBJECTIVE: The objective of this study is to assess the cost-effectiveness and 
feasibility of introducing the PPSA in the National TB elimination program to 
improve patient management by improving TB case notification, drug-resistant TB 
case notification, and treatment outcome and reducing loss to follow-up compared 
to baseline ongoing programs.
METHODS: A cohort study will be conducted in 2 parallel groups in the private 
sector to assess the impact of the PPSA intervention on the primary and 
secondary outcomes of the NTEP. Eligible patients with TB from the intervention 
and control district, notified within a defined time frame, will be included. 
The intervention group will receive all the facilities and benefits under the 
PPSA model under the NTEP. The control group will receive care under usual 
conditions. The study will consist of three parts: (1) impact assessment study, 
(2) cost-effectiveness study, and (3) feasibility and accessibility study. The 
primary outcomes shall be TB case notification, drug-resistant TB case 
notification, universal drug susceptibility testing coverage, and treatment 
outcome. Secondary outcomes shall include the time between the onset of symptoms 
and treatment initiation, treatment adherence, adverse drug reaction management, 
improvement in quality of life, and societal costs. Outcome assessments will be 
done using questionnaires at baseline, after 3 months, at the completion of 
treatment, and 6 months after the completion of treatment.
RESULTS: The study received Institutional ethical approval from Jodhpur School 
of Public Health Institutional Review Board, India, in accordance with the 
compliance of Section 4, National Ethical Guidelines for Biomedical and Health 
Research Involving Human Participants, ICMR (2017), with IRB Number: 
10032/IRB/20-21. Data collection is underway.
CONCLUSIONS: Our work will add to other implementation studies capturing the 
role of the private sector in TB care in India. A key strength of this work is 
its use of detailed patient pathway data from the study site, suggesting that 
private sector engagement can support TB elimination while improving the quality 
and coordination of TB services across India's fragmented health care system.
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BACKGROUND: The Philippines accounts for 7% of the global tuberculosis (TB) 
burden. In 2022, an estimated 741,000 Filipinos developed TB, and 40,000 died as 
a result. Approximately 350,000 new TB diagnoses remain unreported annually.
OBJECTIVE: In October 2023, we undertook an assessment of the accuracy, 
completeness, and timeliness of the national TB surveillance system using 
globally accepted TB surveillance standards and benchmarks.
METHODS: A team of Filipino and international evaluators conducted field visits 
to 9 purposively selected health facilities across 4 regions. Health records 
were reviewed, and key informants were interviewed to assess essential 
activities and best practices for TB surveillance.
RESULTS: Of 16 applicable performance standards, 4 (25%) were fully met, 9 
(56.3%) were partially met, and 3 (18.8%) were not met. This was an improvement 
from a similar assessment conducted in 2019. Although electronic case-based 
recording and reporting had expanded greatly since 2019, large local variations 
in the adoption of quality assurance practices were evident. More than 50% of 
persons with reported TB had no bacteriological confirmation despite the 
presence of a functional national laboratory network. Underreporting due to 
underdiagnosis was also noted. Delayed reporting was common, especially in 
locations with limited internet connectivity or limited access to anti-TB 
medications.
CONCLUSIONS: Issues related to data quality assurance, gaps in case 
verification, and timeliness emerged as potential threats to data integrity and 
surveillance fidelity. Enhanced monitoring and evaluation, along with tailored 
studies, such as a national TB inventory study, could assist in quantifying 
potential underreporting and clinical overdiagnosis, guiding future funding, and 
assessing progress toward elimination targets.
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BACKGROUND: Urban and rural settings differ in key determinants of tuberculosis 
(TB) burden, including transmission dynamics, social and structural 
determinants, and healthcare access. However, understanding of urban and rural 
TB burden is limited, hindering implementation of public health interventions to 
end TB.
METHODS AND FINDINGS: We conducted a systematic review and meta-analysis of 
urban and rural differences in adult pulmonary TB prevalence in low- and 
middle-income countries. We searched PubMed, Embase, Global Health, the Cochrane 
Library, Africa Index Medicus, LILACS, and SciELO for community-representative 
prevalence surveys conducted between 1st January 1993 and 14th October 2025. 
Studies focussing solely on symptomatic or healthcare-seeking individuals and 
those conducted in congregate settings like prisons, universities, and health 
facilities were excluded. Risk of bias was assessed using a tool for prevalence 
surveys. Bayesian multilevel meta-regression was used to estimate pooled 
urban-to-rural prevalence ratios (PR) for bacteriologically-confirmed and 
smear-positive TB overall, and by World Health Organization (WHO) region. We 
also investigated time trends in the urban-to-rural prevalence ratio, and 
associations between urban-to-rural prevalence ratios and survey-level risk of 
bias (not low versus low), TB screening algorithm (whether used symptom 
screening for sputum eligibility), national TB incidence, percentage of 
population living in urban areas, and representativeness of prevalence surveys 
(national versus sub-national). To estimate the number of people with prevalent 
TB in urban and rural areas in study countries, and how these have changed 
between 2000 and 2024, we fitted a Bayesian multivariate model to WHO incidence 
and case detection ratio data and combined these estimates with assumptions 
about the duration of treated and untreated TB and the distribution of urban and 
rural populations. We included 47 surveys conducted between 2000 and 2024, 
encompassing 2,454,443 participants. The pooled urban-to-rural PR of 
bacteriologically-confirmed TB was 1.09 (95% credible interval [CrI]: 0.90, 
1.30) and was 1.24 (95% CrI: 0.94, 1.61) for smear-positive TB. However, there 
were substantial differences between WHO regions: averaged across the 24 year 
study period the African Region had higher urban bacteriologically-confirmed 
prevalence (PR 1.18, 95% CrI: 0.91, 1.52), while the Western Pacific Region (PR 
0.85, 95% CrI: 0.64, 1.07) and South-East Asia Region (PR 0.86, 95% CrI: 0.67, 
1.08) had broadly similar urban and rural prevalence. Time trends indicated an 
increase in the overall bacteriologically-confirmed urban-to-rural prevalence 
ratio between 2000 and 2024, with a mean PR increase of 2.4% (95% CrI: -0.8%, 
6.0%) per year. We estimated that, for 2024 in the 26 represented study 
countries (combined population: 2.24 billion [48.3%] urban; 2.40 billion [51.7%] 
rural), 49% (6.6 million, 95% CrI: 4.2, 12.0 million) of prevalent TB was in 
urban areas, and 51% (6.8 million, 95% CrI: 4.2, 12.0 million) in rural areas. 
Within countries, there were striking changes in the urban and rural 
distribution between 2000 and 2024, with the share of urban cases increasing in 
nearly all countries. The main limitations include lack of unified definitions 
for urban and rural areas, and absence of data for some global regions (e.g., 
Americas and Europe).
CONCLUSION: Between 2000 and 2024, TB epidemics have become increasingly 
urbanised, both in proportional and absolute terms, although with considerable 
variation in timing across countries and regions. Public health approaches 
tailored to urban and rural TB epidemiology and demography will be required to 
end TB.
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BACKGROUND: Current tuberculosis (TB) prevention and care strategies have failed 
to reduce disease burden at the pace required to meet global targets. Community 
screening may enable more rapid declines in TB burden, but evidence is limited. 
We used mathematical modelling to evaluate approaches using different diagnostic 
algorithms, population coverage, and duration of screening.
METHODS AND FINDINGS: We used a deterministic compartmental TB model, which 
recognised symptomatic and asymptomatic infectious TB (defined by whether an 
individual reported symptoms at screening), as well as noninfectious TB. We 
simulated diagnostic algorithms targeting symptomatic infectious TB (prolonged 
cough with confirmatory Xpert Ultra), infectious TB (Xpert Ultra), or all TB 
(chest X-ray), and we varied population coverage and duration of screening. Main 
outcomes were estimated reduction in symptomatic TB incidence and TB mortality 
over a 10-year horizon. Maximum coverage (100%) and duration (five annual 
rounds) was projected to reduce symptomatic TB incidence by 26.9% (UI 22.8, 
31.5%) with the algorithm targeting symptomatic TB and 74.0% (UI 68.5, 79.1%) 
with the algorithm targeting infectious TB. However, incidence rebounded at the 
end of screening, erasing 9.8% and 15.9%, respectively, of those reductions 
within 5 years. The algorithm targeting all TB showed higher potential for rapid 
reductions-over 98%-with negligible rebound; however, low diagnostic accuracy of 
current tools led to prohibitive overdiagnosis, with 7.2 false positives per 
true positive in a single round of screening. Screening algorithms targeting 
broader disease definitions (infectious or all TB) generally achieved greater 
impact with lower population coverage and/or duration. Findings were broadly 
similar for mortality. As a modelling study, our approach assumed a homogeneous 
population for simplicity and required assumptions where data were lacking 
around algorithm performance, treatment acceptance, and treatment completion 
across disease states.
CONCLUSIONS: We show that substantial reductions in TB morbidity and mortality 
can be achieved by community screening, highlighting the importance of 
symptom-agnostic algorithms and the need to balance population coverage and 
duration. To maximise and sustain epidemiological impact, accurate diagnostic 
tools and appropriate treatment regimens for individuals with noninfectious TB 
are needed.
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BACKGROUND: Myocardial involvement in tuberculosis is exceptionally rare and may 
closely mimic cardiac sarcoidosis, particularly when presenting with ventricular 
arrhythmias.
CASE SUMMARY: A 47-year-old man from a tuberculosis-endemic region presented 
with sustained monomorphic ventricular tachycardia and biomarker elevation. 
Coronary angiography was normal. Multimodal imaging demonstrated extensive 
inflammatory nonischemic myocardial involvement and mediastinal lymphadenopathy. 
Initial lymph node biopsy showed nonnecrotizing granulomas, leading to a working 
diagnosis of probable cardiac sarcoidosis and initiation of corticosteroid 
therapy. Delayed lymph node culture later identified Mycobacterium tuberculosis, 
prompting revision of the diagnosis and initiation of antituberculous therapy. 
Despite microbiologic control, recurrent ventricular tachycardia required 
antiarrhythmic optimization and catheter ablation.
DISCUSSION: This case highlights the diagnostic overlap between tuberculous 
myocarditis and cardiac sarcoidosis and underscores the importance of 
microbiologic confirmation in patients from endemic regions.
TAKE-HOME MESSAGES: Tuberculosis should be considered in granulomatous 
myocarditis with ventricular arrhythmias. Multimodal imaging combined with 
extracardiac tissue culture may be decisive in establishing the correct 
diagnosis.
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Tuberculosis (TB) remains a major global health challenge, worsened by the rise 
of multidrug-resistant (MDR) and extensively drug-resistant (XDR) strains. In 
this study, we employed a combined computational and medicinal chemistry 
approach to design, synthesize, and evaluate new pyrrole-based analogues of 
Sudoterb (1, LL-3858) as potential anti-TB agents. Ligand-based quantitative 
structure-activity relationships (QSAR) and 3-D QSAR models, as well as 
structure-based docking and COMBINE analyses, were developed and used to analyze 
the anti-TB structural determinants and investigate the putative targeting to 
the MmpL3 transporter. Nineteen new analogues, belonging to amide (2a-j) and 
carbamate (3a-i) series, were synthesized and tested against Mycobacterium 
tuberculosis H37Rv resistant strain using the microplate Alamar Blue assay. Most 
of the synthesized analogues showed enhanced potency compared to Sudoterb 
(MIC = 20.7 µM), with 2i (MIC = 2.8 µM) and 3 h (MIC = 2.4 µM) emerging as the 
most potent and selective derivatives (IC50 > 80 µM in Vero cells). 
Computational predictions aligned well with experimental results, validating the 
modeling workflow. These findings identify 2i and 3 h as promising lead 
compounds and highlight the utility of integrating computational modeling with 
rational synthesis to accelerate anti-TB drug discovery.
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Evaluated in 87 respiratory specimens, BD MAX showed 100% sensitivity and 90.3% 
specificity in AFS-positive samples (n = 56). In 31 AFS-negative/Xpert 
Ultra-positive cases, it detected 25 of 29 culture-positive cases. Among these 
respiratory specimens, BD MAX correctly identified isoniazid resistance in all 
six HR-TB cases.
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BACKGROUND: Household-based studies are commonly used to investigate 
tuberculosis (TB) transmission and evaluate preventive interventions. These 
studies typically assume that household contacts (HHCs) who develop TB disease 
were infected by the identified index patient. However, community-acquired 
infections may challenge this assumption, potentially biasing findings. Here, we 
evaluated the proportion of genetically linked index-HHC pairs and examined 
whether this proportion varied based on the TB burden in the community.
METHODS: We conducted a prospective cohort study in Lima, Peru, enrolling 
microbiologically confirmed pulmonary TB index patients and their HHCs who were 
followed for 1 year. Mycobacterium tuberculosis (Mtb) isolates from 
culture-positive index patients and HHCs underwent whole-genome sequencing 
(WGS). We defined index-HHC patient pairs as resulting from within-household 
transmission when the genetic distance between their Mtb isolates was ≤12 single 
nucleotide polymorphisms. To contextualize our findings, we conducted a 
systematic review of Mtb genotyping studies that used spoligotyping, restriction 
fragment length polymorphisms , mycobacterial interspersed repetitive 
units-variable number tandem repeats, or WGS to assess within-household TB 
infection transmission among index-HHC patient pairs.
RESULTS: In our Lima study, among 175 index-HHC patient pairs, 109 (62%) were 
classified as within-household transmission. The systematic review identified 22 
qualifying studies from settings with TB burdens ranging from 6.7 to 845 cases 
per 100 000 person-years. Studies in settings with TB incidence of ≤250 per 
100 000 person-years consistently reported linkage proportions of ≥61%, whereas 
high-burden settings exhibited greater variability.
CONCLUSIONS: Our findings suggest that, among individuals exposed to TB at home, 
within-household transmission predominates in moderate- or low-TB-burden 
settings. However, its relative contribution in high-incidence settings remains 
unclear.

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

DOI: 10.1093/ije/dyag042
PMID: 41964650 [Indexed for MEDLINE]

47. Mycoses. 2026 Apr;69(4):e70174. doi: 10.1111/myc.70174.

Seroprevalence Screening of Chronic Aspergillus Infection in a Post-Tuberculosis 
Cohort in Senegal: A Cross-Sectional Study Comparing ELISA and Rapid Diagnostic 
Tests.

Mariama T(1), Mbaye NI(1), Djiby S(1), Alpha DM(1)(2), Khadim D(1)(2), Cheikh 
SM(1)(2), Mouhamadou N(1)(2), Daouda N(1)(2), Diop NF(3), Louise F(2)(4), David 
D(5), Sadikh BA(1)(2)(4).

Author information:
(1)Centre International de Recherche et de Formation en Génomique Appliquée et 
de Surveillance Sanitaire (CIGASS).
(2)University Cheikh Anta Diop of Dakar.
(3)Centre de Santé de Wakhinane, Dakar, Senegal.
(4)Dalal Jamm Hospital, Dakar, Senegal.
(5)University of Manchester, Manchester, UK.

BACKGROUND: Chronic pulmonary aspergillosis (CPA) is a significant, yet often 
overlooked, sequela of pulmonary tuberculosis (TB), particularly in 
resource-limited settings. Data on the seroprevalence of Aspergillus infection 
in Senegal is absent, and diagnostic capacity is limited. This study aimed to 
determine the seroprevalence of Aspergillus-specific antibodies among patients 
with a history of TB in Senegal and to evaluate the performance of a Rapid 
Diagnostic Test (RDT) against an Enzyme-Linked Immunosorbent Assay (ELISA).
METHODS: A cross-sectional study was conducted between April 30 to August 31, 
2025 at two health centers in Senegal: Wakhinane and Yeumbeul among patients 
presenting with chronic respiratory symptoms. After obtaining informed consent 
from adult participants or from parents/guardians for minors, a blood sample was 
collected from each participant and tested for Aspergillus antibodies using both 
a rapid diagnostic test (RDT) and an ELISA. Results were classified as positive, 
negative, invalid, or not tested. Prevalence and agreement between the two 
assays were calculated using valid results only. Demographic data were 
collected, and descriptive statistics with test performance analyses were 
conducted.
RESULTS: The overall seroprevalence was significantly higher by ELISA (11.9%; 
38/320) than by RDT (5.5%; 11/201). Site-specific analysis revealed disparities: 
Wakhinane showed higher RDT positivity (4.5% vs. 1.0%), while Yeumbeul had 
higher ELISA positivity (13.5% vs. 11.2%). The cohort was predominantly male 
(66.0%) with a median age of 30 years. ROC analysis of the ELISA identified an 
optimal threshold that balanced sensitivity (78%) and specificity (89%).
CONCLUSION: This study provided the first serological evidence of substantial 
Aspergillus antibody prevalence among post-TB patients in Senegal, suggesting a 
significant burden of undiagnosed CPA. The higher sensitivity of ELISA makes it 
essential for surveillance and confirmation, while the RDT's practicality offers 
a viable option for initial screening in peripheral clinics. These findings 
underscored the urgent need to integrate CPA diagnosis into routine post-TB care 
and to strengthen fungal diagnostic capacity in West Africa.
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Whole-genome sequencing provides a vast amount of genetic information, but its 
use in clinical and epidemiological studies often depends on the accurate 
inference of genomic variants. Comparative genomic studies in Mycobacterium 
tuberculosis typically involve mapping short reads from a diverse population to 
the same reference genome. This approach can lead to the incorrect 
characterization of many genomic regions that are susceptible to mapping bias 
when the reference is too distantly related to the sample. We analysed the 
consequences of mapping reads from different lineages of M. tuberculosis to the 
commonly used reference H37Rv and showed that the mapping bias varied depending 
on both the lineage and the gene mapped. To resolve these issues, we propose a 
new hybrid workflow which involves three steps: first, building a de novo 
assembly from short reads; second, aligning this assembly to a reference genome; 
and finally, mapping the reads to this aligned assembly. We show that many of 
the lineage and gene biases were corrected using this approach, which leads to a 
better characterization of lineages and hypervariable regions in comparative 
analysis. Our proposed approach will enable researchers to elucidate more 
genetic variations in M. tuberculosis and other bacterial pathogens.

DOI: 10.1099/mgen.0.001690
PMCID: PMC13068375
PMID: 41961532 [Indexed for MEDLINE]

49. Bioinformation. 2026 Jan 31;22(1):452-455. doi: 10.6026/973206300220452. 
eCollection 2026.

Association of clinical and demographic factors with fungal culture in pulmonary 
tuberculosis patients.

Prasad P(1), Ahirwar SK(1), Bansal D(1), Mahor A(1), Purohit M(1).

Author information:
(1)Department of Microbiology, MGM, Medical College Indore, Madhya Pradesh, 
India.

Pulmonary fungal infections are a significant co-infection in patients with 
pulmonary tuberculosis (PTB). Therefore, it is of interest to examine the 
relationship between clinical and demographic factors and fungal culture 
positivity in suspected or confirmed PTB cases. A cross-sectional study of 180 
individuals was conducted at MGM Medical College, Indore, using sputum samples 
for fungal culture and KOH mount. Fungal positivity was found in 20% of 
patients, with a significant association with proven PTB (p = 0.003). Thus, the 
significant association between pulmonary tuberculosis and fungal co-infections, 
emphasizing the need for routine fungal screening to improve diagnosis and 
clinical outcomes is reported.
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Sinonasal tuberculosis (SNTB) is a rare extrapulmonary presentation with poorly 
understood interplay with diabetes mellitus (DM). Therefore, it is of interest 
to compare the clinical presentation, microbiological characteristics and 
treatment outcomes between 60 patients with DM with SNTB and 60 non-diabetic 
controls treated in one of the tertiary referral centers. DM patients had a 
longer duration of symptoms (18.4±6.2 vs 11.2±4.1 weeks, p=0.001), more 
complications (41.7% vs 18.3% p=0.004) and more disease on imaging (bony 
involvement: 55.0% vs 31.7, p=0.011). The culture positivity (78.3 vs 58.3, 
p=0.015) and drug resistance (multidrug- resistance: 15.0 vs 3.3, p=0.026) were 
more positive in microbiologically positive patients of DM. The results of 
treatment showed slower conversion of sputum in DM patients (8.3±2.1 vs 6.1±1.8 
weeks, p<0.001), longer therapy period (9.8±1.2 vs 8.2±0.9 months, p<0.001) and 
reduced success rates (78.3% vs 91.7, p=0.032). Thus, outcome success was 
negatively related to glycemic control (r= -0.67, p=0.001).
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Background: The scale-up of tuberculosis preventative treatment is a global 
health priority yet constrained by our inability to identify which exposed 
contacts should be prioritised. We evaluated the diagnostic accuracy and 
clinical utility of new and established tests, including the first deployable 
host mRNA assay, done near point-of-care to diagnose incident tuberculosis in 
contacts in Mozambique, South Africa, and Uganda Methods : Contacts 
microbiologically-negative for tuberculosis or without symptoms were followed 
for 12 months. Xpert MTB-Host Response (Xpert MTB-HR), haemoglobin, and CRP was 
done by a minimally trained healthcare worker at M0 and M6 using finger-prick 
blood. Tuberculosis disease was identified at months 0, 6 and 12 by symptom- and 
chest X-ray-screening (microbiological testing if symptomatic or able to 
expectorate sputum or CXR-positive; CXR M12 only). Predictive accuracy and 
decision curve analyses were done, with microbiological confirmation serving as 
the primary reference standard. Results: Among 3,031 contacts, 66 incident cases 
occurred. At a 75% sensitivity threshold (the minimum WHO-recommended 
sensitivity), Xpert MTB-HR and haemoglobin had specificities of 55% (95% 
confidence interval 53-56) and 25% (24-26), respectively. CRP's highest 
sensitivity with non-zero specificity was 52% (38-65) at 71% (69-72) 
specificity. At 75% specificity (the minimum WHO-recommended specificity), 
sensitivities were 61% (48-74), 37% (25-51) and 41% (28-55), respectively. Xpert 
MTB-HR and CRP in parallel (either positive) had highest sensitivity [76% 
(62-87)] and specificity of 59% (58-61), and the best clinical benefit for a 
number-willing-to-treat of 20-50. Conclusion: No tests individually met WHO 
sensitivity and specificity criteria but Xpert MTB-HR came closest. This work 
resets expectations for host RNA tests. Multi-marker strategies, including 
personalised risk scores, should be pursued.
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BCG vaccination reduces the rate of Mycobacterium tuberculosis dissemination 
between murine lungs.
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The BCG vaccine remains the only licensed defense against tuberculosis (TB), yet 
its protective mechanisms are poorly understood. Utilizing data from a study of 
over 1,000 mice infected with an ultra-low dose (ULD) of Mycobacterium 
tuberculosis (Mtb), we developed mathematical models to quantify Mtb dynamics 
and dissemination in the murine lungs. Our models, incorporating both direct 
(lung-lung) and indirect dissemination(lung-intermediate tissue-lung) pathways, 
fit data from unvaccinated mice equally well, suggesting multiple plausible 
routes of Mtb spread; the models predicted rapid early Mtb replication, 
transient control within 1-2 months, and continued growth in chronic infection. 
Crucially, fitting these models to the data from BCG-vaccinated animals revealed 
that the vaccine reduces the inter-lung dissemination rate by 89%, while only 
modestly reducing the Mtb replication rate in the lung by 9%. Stochastic 
simulations demonstrated that growth-reducing vaccines, even at moderate 
efficacy decrease the number of infected mice, CFU levels, and bilateral spread. 
Finally, we used these parameterized models to calculate the sample sizes 
required to detect vaccine efficacy regarding Mtb clearance or dissemination. 
This framework quantifies vaccine efficacy in ULD-infected mice and supports 
preclinical evaluation of next-generation TB vaccines.
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BACKGROUND: The World Health Organization recommends 6 months of isoniazid 
preventive therapy (IPT) to children who have been exposed to tuberculosis (TB) 
patients to prevent active TB. Although IPT is an efficacious intervention, it 
is underutilised.
AIM: The aim of this study was to examine factors associated with the completion 
of IPT among children under 5 years who have been exposed to TB patients.
SETTING: This was a secondary data analysis; the primary study was conducted in 
Blantyre, Malawi.
METHODS: This study was a secondary analysis of a randomised controlled trial 
with follow-up at 3 months and 6 months. Univariable and multivariable logistic 
regression models were used to identify factors associated with the completion 
of IPT.
RESULTS: One hundred and twenty-eight children were included, of whom 58 (45.3%) 
completed IPT. Index patient human immunodeficiency virus (HIV)-positive status 
(adjusted odds ratio [aOR] = 0.39, 95% confidence interval [CI]: 0.16-0.94) and 
longer distance (> 5 km) (aOR = 0.25, 95% CI: 0.07-0.89) were associated with 
lower IPT completion. Wealth status, household health-seeking decision maker and 
type of contact tracing were associated with higher IPT completion, with aOR = 
3.42 (95% CI: 1.19-9.88) for children coming from households of high wealth 
status, aOR = 3.17 (95% CI: 1.19-8.42) in which the health-seeking decision 
maker was the parent compared to other guardians, and aOR = 3.13 (95% CI: 
1.25-7.84) for children who were identified through patient-conducted tracing 
compared to routine contact tracing.
CONCLUSION: Human immunodeficiency virus status, wealth status, household 
health-seeking decision maker, proximity to health facility and type of contact 
tracing are key determinants of IPT completion among children.
CONTRIBUTION: This study provides valuable insights into the factors that affect 
the completion of IPT. By addressing these factors, completion of IPT can be 
improved, thereby preventing TB among children.
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Missed Opportunities in Tuberculosis (TB) Prevention in Pediatric Population: A 
Retrospective Observational Study From North India.
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Background Contact investigation, particularly Household contact tracing (HHC), 
is a cornerstone of tuberculosis (TB) control programs globally. However, the 
implementation of contact tracing and TB preventive treatment (TPT) in India 
remains suboptimal, especially in the pediatric age group. This study aimed to 
determine the missed opportunities of disease identification and prevention 
among pediatric TB cases with a documented history of household exposure to a TB 
index case. Primary objective To determine the proportion of microbiologically 
confirmed pediatric TB cases with documented household exposure in whom contact 
tracing was not performed. Methodology This retrospective observational study 
was conducted among pediatric TB patients of age up to 12 years with 
microbiological evidence of the disease, enrolled from the pediatric and 
microbiology departments of the institute and five other satellite hospitals 
during the study period of two years from Jan 2023 to December 2024. Results Of 
1,375 presumptive pediatric TB cases, 133 [9.67%; 95% confidence interval (CI): 
8.1-11.2} were microbiologically confirmed, of which 132 were enrolled. 
Household TB exposure was documented in 71 cases (53.8%; 95% CI: 45.3-62.3). 
Exposure to pulmonary TB index cases occurred in 58 cases (43.9%; 95% CI: 
35.5-52.4) and 139 of 169 pediatric household contacts (82.2%; 95% CI: 
76.4-88.0). Contact tracing was performed for 30 of 58 exposed cases (51.7%; 95% 
CI: 38.9-64.5) and 48 of 139 pediatric household contacts (34.5%; 95% CI: 
26.6-42.4). TPT was initiated in only 5 of 34 eligible children (14.7%; 95% CI: 
2.8-26.6). Rifampicin resistance status was indeterminate in 36 of 132 cases 
(27.3%; 95% CI: 19.7-34.9), and resistance to it was observed in 5 out of 100 
(5%) cases. Conclusion Significant programmatic gaps exist in pediatric TB 
prevention, particularly in contact tracing, TPT uptake, and drug-resistance 
testing. While these findings highlight missed preventive opportunities, further 
analytical studies are needed to identify determinants and evaluate their impact 
on transmission dynamics.
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Challenges and Adaptations of TB-DOTS Services during the COVID-19 Pandemic in 
South Cotabato Province, Philippines: A Mixed Methods Study.
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BACKGROUND AND OBJECTIVE: The COVID-19 pandemic has adversely affected various 
healthcare services worldwide, including tuberculosis (TB) control programs. 
This paper examines the impact of the COVID-19 pandemic on TB case notification 
rate (CNR) and treatment success rate (TSR), and the challenges and 
interventions in TB-DOTS (directly observed treatment short-course) services in 
the Province of South Cotabato, SOCCSKSARGEN Region, Philippines.
METHODS: An explanatory sequential mixed methods design was used to describe the 
experiences of South Cotabato in implementing TB-DOTS services during COVID-19 
pandemic. Monthly data on CNR and TSR under TB-DOTS from March 2019 to February 
2022 were retrieved from the Department of Health's Integrated Tuberculosis 
Information System (ITIS) through records review. One-way analysis of variance 
(ANOVA) and Tukey's test were used to analyze quantitative data. Focus group 
discussions (FGD) were conducted among four groups of program implementers (NTP 
coordinators, nurses, medical technologists, and barangay health workers) 
encompassing the challenges encountered in the implementation of TB-DOTS 
services as well as interventions done before and during the COVID-19 pandemic.
RESULTS: During the pre-COVID-19 period (March 2019-February 2020), a CNR of 334 
per 100,000 population was reported in the province. There is a 35.19% decrease 
in TB CNR during COVID-19 Year 1 (March 2020-February 2021) at 216 per 100,000 
population, followed by a 37.63% increase in Year 2 at 298 per 100,000 
population. The mean TSR covering the pre-COVID period was 96% (SD = 0.01) while 
the mean TSR in COVID-19 Year 1 was 93% (SD = 0.02), significantly lower than 
that of the pre-pandemic period, followed by monthly TSR ranging from 91% to 98% 
(SD = 0.02), an increase in Year 2. From the FGDs, six pre-existing barriers 
were identified such as patients' financial constraints, hard-to-reach areas, 
poor health seeking behavior, persistence of TB stigma, medicine and supply 
shortages, and inadequate health workforce were experienced before and during 
the COVID-19 pandemic. On the other hand, six emerging challenges brought by the 
COVID-19 pandemic were reallocation of services, movement restriction, 
additional protocols, reporting delays, and fears among patients and health 
workers. The decrease in CNR and TSR during COVID-19 Year 1 aligned with the 
emergence of new challenges in TB-DOTS services brought by the pandemic. These 
aggravated pre-existing barriers which further caused delays in the diagnosis 
and treatment of TB patients. Nine interventions done to address these 
challenges were also described, the most critical being health education, 
strengthening community-based services, use of telecommunications, resource 
pooling for essential medicines, adjusting medication dispensing, and 
coordination with local government units and policy enhancements.
CONCLUSION: TB-DOTS services in South Cotabato experienced various difficulties 
during the COVID-19 pandemic which led to initial declines in CNR and TSR. 
Addressing barriers and challenges were vital in ensuring the continuity of TB 
services and mitigating the impact of COVID-19 crisis on CNR and TSR. This study 
demonstrates the adaptability and resilience of South Cotabato's TB-DOTS 
services in response to COVID-19 challenges and highlights the need for 
strategies ensuring continuity of TB services and healthcare system resilience 
in light of Universal Health Care. Recommendations are outlined to improve 
current policies and practices as well as lay future directions for research on 
health service delivery and program implementation in relation to pandemics and 
other types of disasters.
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Attitudes towards new tuberculosis vaccines among adults, adolescents and their 
caregivers in southern Mozambique, 2024.

Lima A, Campos I, Kim D, Shiiba M, Cranmer LM, Acácio S, García-Basteiro AL, 
Vasudevan L, Nelson K.

New tuberculosis (TB) vaccines for adults and adolescents could transform TB 
prevention programs, but their impact depends on successful implementation. We 
investigated willingness to be vaccinated with a new TB vaccine in a high HIV 
and TB burden setting in southern Mozambique in 2024 using a mixed methods 
approach involving a cross-sectional survey and concurrent in-depth interviews. 
In 151 surveys and 23 interviews, we found that willingness to receive a new TB 
vaccine among adults and adolescents was 77% (148/192) overall. In multivariable 
analysis, adolescents were more willing to receive a new TB vaccine than adults 
even when adjusting for other factors which may influence vaccination decisions 
(adjusted OR: 5.6, 95% CI: 1.7-17.7). Personal experience with TB and greater 
knowledge of the disease was also linked with willingness to be vaccinated. 
Qualitative findings reinforced quantitative findings, further clarifying that 
even among those who expressed hesitancy, a safe and effective TB vaccine 
endorsed by healthcare workers, government agencies, and community leaders would 
likely have high uptake. Our findings are specific to southern Mozambique and 
can shape vaccine introduction efforts after a TB vaccine is licensed and 
approved for use in this age group.
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Development and validation of a machine learning model for community-based 
tuberculosis screening among persons aged ≥ 15 years in South Africa and Zambia.

Zimmer AJ, Fentahun Muchie K, Loharja H, Koeppel L, Ayles H, Castro MDM, 
Christodoulou E, Fox GJ, Gaeddert M, Hamada Y, Isaacs C, Kapata N, Chanda-Kapata 
P, Karimi K, Kasese N, Kerkhoff AD, Law I, Maier-Hein L, Marx FM, Maimbolwa MM, 
Moyo S, Mthiyane T, Muyoyeta M, Rocklöv J, Schaap A, Yerlikaya S, Opata M, 
Denkinger CM.

INTRODUCTION: Current tuberculosis (TB) screening tools, such as the WHO 
four-symptom screen (W4SS), lack sufficient sensitivity and specificity for 
effective community-based active case finding, contributing to both missed 
diagnoses and unnecessary diagnostic evaluations. This study aimed to develop 
and validate a machine learning (ML) model to improve TB risk prediction among 
persons aged ≥15 years in community settings of Zambia and South Africa.
METHODS: A large, harmonized dataset was created from four community-based TB 
prevalence surveys in South Africa and Zambia (N=169,813), restricted to 
individuals not under treatment at the time of survey. A binary reference 
outcome was defined based on available microbiological and radiographic data, 
grouping individuals as either 'Possible TB' or 'Unlikely TB'. An XGBoost model 
was trained on 80% (N=135,854) of the data using demographic, clinical, and 
socio-economic variables, and model interpretability was assessed using SHapley 
Additive exPlanations (SHAP) values. Internal validation was performed using a 
20% hold-out test set (N=33,959). Model performance was assessed using 
discrimination, calibration, and clinical utility measures compared to the W4SS 
and against WHO's 2025 Target Product Profile (TPP) for a tool in a two-step 
screening algorithm.
RESULTS: Overall, 16,413 (9.7%) of individuals were labelled as 'Possible TB'. 
On the test set, the XGBoost model yielded an area under the curve (AUC) of 
79.7% (95% CI: 78.7, 80.7), outperforming the W4SS (AUC 57.0%; 95% CI: 56.1, 
57.8). The XGBoost model achieved 81.5% sensitivity (95% CI: 77.6, 84.9) at a 
60% specificity threshold. This exceeded the W4SS, which achieved only 38.2% 
sensitivity (95% CI: 36.5, 39.9) on the same dataset. SHAP analysis identified 
age, previous TB treatment, times treated for TB and unemployment as the primary 
contributors to risk.
CONCLUSION: The ML XGBoost model shows promise as a screening tool to support 
community-based active case finding activities prior to diagnostic testing. 
However, as performance remained below TPP targets, and adding variables, e.g. 
on geolocation, could be considered.
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Impact of sputum quality on Xpert MTB/RIF Ultra test results for tuberculosis: A 
multi-country study.

Moe CA, Barua S, Vijayan S, Andama AO, Bimba J, Christopher DJ, Dinh VL, Phan H, 
Theron G, Worodria W, Yu C, Kremer K, Nahid P, Yerlikaya S, Denkinger CM, 
Cattamanchi A, Muyoyeta M.

RATIONALE: Sputum-based testing using Xpert MTB/RIF Ultra (Xpert) is the most 
common molecular testing method for diagnosing tuberculosis (TB).
OBJECTIVES: To evaluate whether sputum quality influences Xpert positivity and 
diagnostic accuracy.
METHODS: We screened consecutive people for presumptive TB in India, the 
Philippines, Vietnam, Nigeria, South Africa, Uganda, and Zambia as part of the 
R2D2 TB Network and ADAPT studies. Participants provided 2-3 sputum samples for 
Xpert and culture reference testing. The quality of the first sputum sample was 
graded following standardized procedures by trained research staff and used for 
Xpert testing. We performed logistic regression to evaluate whether sputum grade 
was independently associated with Xpert positivity, and calculated sensitivity 
and specificity of Xpert against a culture-based microbiological reference 
standard (MRS).
MEASUREMENTS AND MAIN RESULTS: Among 1,855 participants, 798 (43%) were female, 
348 (19%) were living with HIV (PLHIV), and 1795 (97%) had a cough of ≥2 weeks. 
Overall, 313 (17%) had a positive Xpert result. Most sputum samples were 
salivary (83%). Xpert positivity was lowest among salivary samples (16.1%) and 
highest among purulent samples (31.2%). After adjusting for demographic and 
clinical variables, there was no significant association between any sputum 
grade and Xpert positivity. Xpert sensitivity (salivary: 89%, mucoid: 91%, 
mucopurulent: 87%, purulent: 100%) and specificity (>98%) were high across 
sputum grades.
CONCLUSIONS: Sputum quality was not independently associated with Xpert 
positivity and Xpert sensitivity was high across all sputum grades. These 
findings support molecular testing of all sputum samples for TB diagnosis 
regardless of macroscopic appearance.
SCIENTIFIC KNOWLEDGE ON THE SUBJECT: Xpert MTB/RIF Ultra (Xpert Ultra) is a 
WHO-recommended initial diagnostic test for pulmonary tuberculosis. Historical 
laboratory practice, derived from the smear microscopy era, has emphasized 
sputum macroscopic quality, with many programs recommending rejection of 
salivary sputum as inadequate. Prior studies evaluating sputum quality and Xpert 
performance yielded mixed results, and were limited by small sample sizes, 
single-country designs, heterogeneous sputum grading systems, and predominant 
use of the first-generation Xpert MTB/RIF assay.
WHAT THIS STUDY ADDS TO THE FIELD: In this large and geographically diverse 
evaluation of 1,855 participants across seven high-burden countries, macroscopic 
sputum quality was not independently associated with Xpert Ultra positivity or 
diagnostic accuracy. Xpert Ultra demonstrated high sensitivity and specificity 
across all sputum grades, including salivary specimens, which comprised over 80% 
of samples. These findings, generated by using a standardized sputum grading 
protocol and a culture-based microbiological reference standard, provide robust 
evidence that sputum quality-based rejection criteria are unnecessary for Xpert 
Ultra testing. Revising laboratory guidelines to accept all expectorated sputum 
regardless of appearance could improve case detection and reduce diagnostic 
delays in high-burden settings.
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Evaluation of non-sputum-based diagnostics for pediatric tuberculosis: the 
Pediatric TB Diagnostic (PDTBDx) cohort protocol.

Mullen B, Githua J, Escudero JN, Mecha J, Kijaro L, Ndunge M, Muriithi M, Kibet 
I, John-Stewart G, Maleche-Obimbo E, Nduba V, LaCourse SM.

Tuberculosis (TB) is a significant cause of morbidity and mortality in children 
and adolescents, causing 172,000 deaths in 2024 in children and adolescents 
worldwide. Diagnostic challenges are pronounced in pediatrics, in which 
collecting respiratory specimens is challenging and TB is often paucibacillary, 
leading to delayed diagnosis and increased mortality. We describe the protocol 
and methodology of the Pediatric TB Diagnostic (PDTBDx) cohort, a study with the 
primary aim of evaluating non-sputum-based TB diagnostics for diagnosis and 
treatment response in children. This is a prospective observational cohort study 
of >400 children recruited from inpatient and outpatient clinical sites in 
Nairobi, Kenya. Children <15 years presenting to study clinical sites with TB 
symptoms will be considered for enrollment as symptomatic participants. Enrolled 
participants will undergo rigorous clinical assessment and longitudinal 
follow-up to ensure appropriate diagnostic classification by NIH consensus 
statement guidelines for pediatric TB. Baseline evaluation includes symptom 
assessment, chest x-ray, HIV testing, respiratory TB culture and GeneXpert 
Ultra, and urine LAM. Subsequent visits occur at week 2, months 1, 2, 4, 6,12 
and 24. Blood and urine specimens will be collected at baseline and at follow-up 
visits for storage for evaluation of novel diagnostic assays, including 
exosome-based and CRISPR-based TB biomarkers. This large, prospective cohort of 
pediatric participants with and without TB follows a consistent and rigorous 
protocol for diagnosing childhood TB, in concordance with internationally 
recognized guidelines. Assays evaluated in PDTBDx will guide improved diagnostic 
strategies for pediatric TB.
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Effect of the Scale-Up of Dolutegravir on Retention in Care, Risk of Developing 
Tuberculosis and Viral Load Suppression Among People Living With HIV: Analysis 
of Routine HIV Clinical Data in Rural KwaZulu-Natal, South Africa (2019-23).
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BACKGROUND: There is limited evidence on how the rollout of dolutegravir (DTG) 
has affected retention in care, tuberculosis (TB) disease risk, and viral load 
suppression (VLS) among people living with HIV (PLHIV) in routine program 
settings. This study evaluated associations between DTG rollout and VLS, risk of 
developing TB disease, and retention in care in rural KwaZulu-Natal (KZN), South 
Africa.
METHODS: We employed a retrospective cohort study of PLHIV aged 15 and above, 
followed up from 1 October 2019 to 31 December 2023 in a rural sub-district of 
KZN. We grouped antiretroviral therapy (ART) regimens into DTG-containing and 
non-DTG-containing regimens. We classified PLHIV as virally suppressed or 
non-suppressed based on a VLS threshold of <400 copies/mL. We used Kaplan-Meier 
survival curves to describe the transition to DTG over time. We applied Cox 
proportional-hazards models to evaluate associations between DTG rollout and 
VLS, the risk of developing TB, and retention in care.
RESULTS: Of the 69 919 PLHIV included in the DTG rollout cohort, approximately 
70% (n = 48 598) transitioned to DTG-containing regimens during the 4-year 
follow-up period. Compared with non-DTG regimens, DTG use was associated with a 
greater likelihood of VLS (aHR 1.24, 95% CI 1.10-1.29), retention in care (aHR 
1.20, 95% CI 1.11-1.30), and lower risk of TB disease (aHR 0.68, 95% CI 
.54-.87).
CONCLUSIONS: These findings support the sustained rollout of DTG-based regimens 
and emphasize the importance of continuous monitoring to assess their long-term 
associations and programmatic performance in comparable settings.
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Gastric Aspirate Isolate Demonstrates Strain-Level Concordance With Sputum 
Isolate in Nontuberculous Mycobacterial Pulmonary Disease.
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The nontuberculous mycobacteria (NTM) isolated from gastric aspirate have 
demonstrated >85% strain concordance with those from the sputum, suggesting that 
they originate from the lungs rather than the environment. Gastric aspirate, 
although not yet internationally recognized, may be a useful supplementary 
specimen for diagnosing NTM pulmonary disease.
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Gene conversion is a key driver of diversity hotspots in M. tuberculosis 
antigens and virulence-associated loci.

Marin MG, Quinones-Olvera N, Jin H, Harris MA, Jeffrey BM, Rosenthal A, Murphy 
KC, Sassetti C, Li H, Farhat MR.

Despite the long-held view of Mycobacterium tuberculosis ( Mtb ) as a 
genetically conserved pathogen, many genomic regions remain poorly resolved due 
to high sequence homology and repetitive content. Using complete genome 
assemblies generated from long-read sequencing of 151 globally representative 
clinical isolates, we comprehensively analyzed genome-wide patterns of genetic 
diversity and evolution across the Mtb genome. Our analysis uncovers pronounced 
diversity hotspots within paralogous regions generated by recurrent gene 
conversion between homologous genes. In many cases, these hotspots exhibit more 
than an order of magnitude greater genetic diversity than the rest of the Mtb 
genome, which is otherwise characterized by remarkably low variation. Mutations 
within these regions display clustered substitution patterns, excess 
paralog-matching variants, and distinct mutational spectra consistent with 
ongoing gene conversion. Our analysis identifies over 300 individual gene 
conversion events distributed throughout the Mtb phylogeny. These gene 
conversion events occur predominantly within gene families associated with 
virulence and host-pathogen interactions, including the PE, PPE, and ESX 
families. Several of the most pronounced diversity hotspots occur in antigens 
encoded within paralogous regions. Among these, the vaccine candidate PPE18 
harbors mutations in validated epitope sequences and predicted alterations in 
HLA-II binding. Together, these findings demonstrate that gene conversion 
actively shapes antigenic and virulence-associated diversity in Mtb .
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BCG vaccination reduces the rate of Mycobacterium tuberculosis dissemination 
between murine lungs.

Chakraborty D, Ganusov VV.

The BCG vaccine remains the only licensed vaccine against tuberculosis ( TB ), 
yet the mechanisms behind BCG-induced protection remain poorly understood. 
Plumlee et al. (PLOS Pathogens 2023) infected over 1,000 mice, half of which 
were vaccinated with BCG, with an ultra-low dose ( ULD ) of Mycobacterium 
tuberculosis ( Mtb ); the authors found that BCG vaccination resulted in fewer 
infected mice, lower CFU lung burden, and more frequent unilateral lung 
infection. We have developed several mathematical models of Mtb dynamics and 
dissemination between murine right and left lungs and fit these models to the 
CFU data from unvaccinated or BCG-vaccinated mice. Alternative mathematical 
models incorporating either direct (lung-to-lung) or indirect 
(lung-intermediate-tissue-lung) dissemination pathways fit the unvaccinated data 
equally well, suggesting multiple plausible routes of Mtb spread. Yet, 
irrespective of the dissemination route, the models predicted rapid Mtb 
replication during early infection, transient control within 1-2 months after 
infection, and continued bacterial growth in the chronic phase. Fitting models 
to the data from BCG-vaccinated animals revealed that BCG reduces the rate of 
Mtb dissemination between the lungs by 89% while having a more modest effect on 
the replication rate within the lung, reducing it by 9%. We found that the 
dominant effect of BCG in curbing lung dissemination arises from its ability to 
reduce Mtb replication resulting in fewer infected mice, lower lung CFU, and 
decreased bilateral infection of the lung. We used our parameterized 
mathematical models to calculate the number of mice needed to detect the 
efficacy of a hypothetical vaccine on the probability of Mtb clearance or 
dissemination between murine lungs that extends previously provided estimates. 
Taken together, our novel mathematical modeling-based framework provides a 
rigorous way of quantifying vaccine efficacy in ULD-infected mice, paving the 
way for the pre-clinical evaluation of next-generation TB vaccines.
AUTHOR SUMMARY: The Bacillus Calmette-Guérin (BCG) vaccine remains the only 
licensed vaccine against tuberculosis (TB), a disease caused by Mycobacterium 
tuberculosis (Mtb) bacteria. BCG is clearly protective for several years when 
given at birth but the mechanisms by which it provides protection remain 
incompletely understood. By combining analysis of Mtb dynamics in over 1,000 
control and BCG-vaccinated mice, infected with an ultra low dose of Mtb, with 
mathematical models we show that BCG reduces both the rate of Mtb replication in 
the lung and the rate of Mtb dissemination between the lungs. Importantly, our 
model suggests that BCG may thus reduce a chance of being infected and that 
BCG-mediated prevention of disseminated TB in humans could be due vaccine's 
ability to block Mtb dissemination out of the lung. Our novel framework thus 
will allow to predict efficacy of the next generation TB vaccines in settings of 
infection at doses that humans are thought to be typically exposed to.
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BACKGROUND: Tuberculosis remains a significant global health concern, affecting 
millions of people worldwide. Treatment usually involves a combination of drugs; 
however, drug hypersensitivity reactions pose challenges, particularly due to 
the diversity of side effects. Cutaneous reactions are common, ranging from 
maculopapular rash to severe conditions such as drug reaction with eosinophilia 
and systemic syndrome and Stevens-Johnson syndrome/toxic epidermal necrolysis 
syndrome. Rechallenge with the same drugs is often practiced, but 
desensitization has emerged as an alternative in the mitigation of reactions, 
especially in an outpatient setting.
METHODS: We conducted a systematic review in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses guidelines and searched 
PubMed, EMBASE, Cochrane Library, and CINAHL databases. Studies were included if 
they involved patients with tuberculosis receiving rechallenge or 
desensitization, reported postdesensitization outcomes, and were published in 
English. Data extraction and analysis were independently performed by 2 
reviewers.
RESULTS: The literature search identified 4,560 potentially eligible articles, 
of which 7 studies comprising 102 patients met the inclusion criteria. 
Desensitization success rates ranged from 78.9% to 100% with a range of 
protocols employed across studies. Investigations such as patch tests and 
lymphocyte transformation tests have helped in ensuring accurate diagnosis and 
guided desensitization strategies.
CONCLUSION: Desensitization is an effective strategy for the management of 
adverse reactions to antituberculosis drugs, particularly in cases of delayed 
cutaneous adverse reactions.
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INTRODUCTION: India bears the highest global burden of tuberculosis (TB), with 
multidrug-resistant TB (MDR-TB) posing substantial treatment challenges. Sputum 
culture conversion is a vital indicator of treatment response and an early 
predictor of success in drug-resistant TB (DR-TB). This study aimed to evaluate 
the time to early sputum culture conversion (within 6 months) in DR-TB patients 
and identify factors influencing this outcome across different resistance 
patterns: MDR, MDR with fluoroquinolone resistance, MDR with second-line 
injectable resistance, and extensively DR-TB (XDR-TB).
METHODS: This prospective cross-sectional observational study was conducted in 
India. Seventy-four DR-TB patients enrolled between January and October 2019 
were assessed. Demographic data, comorbidities, and culture conversion times 
were analyzed using Chi-square tests and univariate logistic regression. P <0.05 
was considered statistically significant.
RESULTS: Among the 74 patients (62.2% male; mean age 30 years), most MDR-TB 
patients (52%) achieved culture conversion within 3 months, while pre-XDR and 
XDR cases mostly converted within 2 months. Smoking (P = 0.03), low body mass 
index (BMI) (P = 0.025), cavitary lesions on chest X-ray (P = 0.01), and lower 
socioeconomic status (P = 0.02) were significantly associated with delayed 
conversion.
CONCLUSION: Early sputum culture conversion is a key milestone in DR-TB 
treatment. Addressing modifiable risk factors such as smoking, undernutrition, 
and cavitary disease may improve outcomes. Further studies are needed to 
identify interventions to accelerate culture conversion and enhance treatment 
success.
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INTRODUCTION: The splenic tuberculous involvement is common than other 
intra-abdominal solid organs such as the liver, pancreas, and kidney. The aim of 
this article is to present and share a review of the English-language literature 
on splenic tuberculosis (TB) to gain a better understanding of etiopathogenesis, 
epidemiological features, and diagnostic methods and provide guidelines for its 
management and to present our experience of six cases.
METHODS: The systematic search of the literature was performed on PubMed and 
Medline from 1950 to 2019 according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses statement.
RESULTS: Fifty-two manuscripts were included in this systematic review. All 
resulting titles, abstract, and full text, whenever available, were read and 
kept for reference.
CONCLUSION: Direct histopathological demonstration is the best diagnostic 
modality. Fine-needle aspiration cytology is the study of choice and polymerase 
chain reaction assay increases its sensitivity. The standard short course 
antitubercular therapy for 6 months is recommended for isolated splenic TB, and 
for widespread disease, 12-month therapy is recommended. Surgery is reserved for 
failure of medical therapy and complications such as abscess formation.

Copyright: © 2026 Journal of Global Infectious Diseases.

DOI: 10.4103/jgid.jgid_102_25
PMCID: PMC13061160
PMID: 41958487

67. Qatar Med J. 2026 Mar 23;2026(1):18. doi: 10.5339/qmj.2026.18. eCollection 2026.

Brainstem tuberculoma mimicking brainstem stroke: Crossed syndrome in a young 
female.

Alam MS(1), Zafar KS(1), Khan R(1).

Author information:
(1)Department of Medicine, J.N. Medical College, Aligarh Muslim University, 
Aligarh, India *Email: msalam109@myamu.ac.in.

INTRODUCTION: Tuberculosis (TB) involving the central nervous system (CNS) can 
present as tuberculoma and may mimic neoplasms or vascular lesions, particularly 
when the brainstem is involved. Early recognition is critical in endemic 
settings such as India.
CASE PRESENTATION: A previously healthy female in late adolescence presented 
with a one-month history of headache followed by progressive left-sided weakness 
and multiple cranial nerve deficits, producing a crossed brainstem syndrome. 
Magnetic resonance imaging (MRI) of the brain revealed conglomerated 
ring-enhancing lesions in the midbrain and pons, accompanied by surrounding 
edema. Magnetic resonance spectroscopy (MRS) demonstrated a lipid-lactate peak. 
Cerebrospinal fluid (CSF) analysis and systemic laboratory investigations were 
within normal limits. Empirical anti-tubercular therapy (ATT) with adjunctive 
corticosteroids was initiated, with clinical improvement noted within two weeks 
and continued gains on follow-up.
DISCUSSION: Brainstem tuberculoma can closely mimic brainstem stroke and other 
mass lesions. In endemic regions, characteristic MRI/MRS findings should prompt 
consideration of tuberculoma even when CSF findings are normal. Early treatment 
may prevent the need for invasive diagnostic procedures and improve outcomes.
CONCLUSION: Brainstem tuberculoma should be considered an important differential 
diagnosis in young patients presenting with crossed brainstem signs in 
TB-endemic regions. A combination of characteristic imaging findings and high 
clinical suspicion can support the early initiation of ATT with adjunctive 
corticosteroids, which, in this case, was associated with prompt and favorable 
neurological recovery.
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BACKGROUND: Major Depressive Disorder (MDD) can occur in patients with 
tuberculosis. The purpose of this research was to develop an early detection 
system for MDD and conduct an accuracy test.
METHODS: The MOODMIND application uses Natural Language Processing (NLP) with 
sentiment analysis techniques. MOODMIND offers both speech and text options and 
is available in Indonesian/English. The screening results were compared with 
physician clinical interview. Single blinding was used so that doctor was 
unaware of the application test.
RESULTS: The app asks open- and closed-ended questions for MDD identification 
based on the DSM-5. The test results were divided into non-depressive (none or 
at-risk) and suspected depression groups. Among the 21 subjects, MOODMIND showed 
67% (95% CI: 9.4-99.2%) sensitivity and 100% (95% CI: 81.5-100%) specificity.
CONCLUSIONS: MOODMIND demonstrated accuracy results in pilot study but required 
advanced research with more sample and diverse settings. Ease is advantageous 
because the steps are simple, but it can be improved by adding words related to 
depression in the lexicon adjustment for increasing diagnostic performance.
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BACKGROUND: Tuberculosis (TB) remains a leading cause of morbidity and mortality 
globally. Hypercalcemia, a recognized complication of TB, is often asymptomatic 
but may cause significant clinical consequences. In Uganda, routine screening 
for hypercalcemia in TB patients is limited, and data on its prevalence and 
associated factors are scarce. This study aimed to determine the prevalence, 
clinical features, and factors associated with hypercalcemia among TB patients 
at Lira Regional Referral Hospital (LRRH).
METHODS: A cross-sectional study was conducted among 180 adult TB patients 
attending the LRRH TB clinic. Socio-demographic, clinical, and laboratory data 
were collected using structured questionnaires. Total serum calcium was measured 
using colorimetric method, with hypercalcemia defined as adjusted calcium >10.5 
mg/dL. Logistic regression was used to identify factors independently associated 
with hypercalcemia, with significance set at p<0.05.
RESULTS: Of the 180 participants (mean age 41.3±15.7 years; 54.4% female), 
50 had hypercalcemia, giving a prevalence of 27.8% (95% CI: 21.1-34.4%). The 
most frequent symptoms associated with hypercalcemia were constipation (74.0%), 
polyuria (60.0%), and polydipsia (70.0%), all p<0.05. Independent predictors of 
hypercalcemia included elderly age (aOR=3.075; 95% CI: 1.035-7.139; p=0.043), 
HIV positivity (aOR=2.001; 95% CI: 1.254-5.631; p=0.011), and elevated 
creatinine (aOR=3.648; 95% CI: 1.510-6.517; p=0.006).
CONCLUSION: The prevalence of hypercalcemia among TB patients in northern Uganda 
is high. Routine calcium screening should be considered, particularly among 
elderly patients, those with HIV infection, and those with renal impairment, to 
enable early detection and management.
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Infectious diseases remain a major global health challenge, accounting for 
millions of deaths annually and placing an increasing burden on healthcare 
systems worldwide. The rapid emergence of multidrug-resistant (MDR) and 
extensively drug-resistant (XDR) bacterial strains, together with recurrent 
outbreaks of viral infections such as SARS-CoV-2, Ebola, Zika, Monkeypox, and 
influenza, underscores the urgent need for novel therapeutic agents with diverse 
mechanisms of action. In this context, indolizines, isoindoles, and 
isoindolinones represent promising scaffolds in anti-infective drug discovery 
due to their unique structural features, versatile reactivity, and ability to 
engage multiple biological targets. This review provides an updated overview of 
the medicinal chemistry of indolizine and isoindoles, with particular emphasis 
on compounds demonstrating activities against infectious pathogens. 
Representative examples are highlighted to illustrate structure-activity 
relationships (SARs), scaffold-based optimization strategies, and emerging 
mechanistic insights. Relevant synthetic methodologies are discussed only in the 
context of biologically active compounds to provide a framework for rational 
design. Collectively, this review underscores the therapeutic potential of 
indolizine- and isoindole-derived scaffolds as versatile frameworks for 
anti-infective drug development and highlights opportunities for further 
chemical and biological exploration.

© 2026 Deutsche Pharmazeutische Gesellschaft.

DOI: 10.1002/ardp.70233
PMID: 41952380 [Indexed for MEDLINE]

71. Tuberculosis (Edinb). 2026 Apr 2;158:102761. doi: 10.1016/j.tube.2026.102761. 
Online ahead of print.

Mycobacterial growth control is heterogeneous but maintained during treatment in 
patients with tuberculosis disease.

van Meijgaarden KE(1), Goletti D(2), Palmieri F(3), Petrone L(2), Ottenhoff 
TH(4), Joosten SA(4).

Author information:
(1)Leiden University Center for Infectious Diseases (LUCID), Leiden University 
Medical Center, Leiden, the Netherlands. Electronic address: 
k.e.van_meijgaarden@lumc.nl.
(2)Translational Research Unit, Department of Epidemiology, Preclinical Research 
and Advanced Diagnostics, National Institute for Infectious Diseases "Lazzaro 
Spallanzani"-IRCCS, Rome, Italy.
(3)Clinical Department, National Institute for Infectious Diseases Lazzaro 
Spallanzani-IRCCS, Rome, Italy.
(4)Leiden University Center for Infectious Diseases (LUCID), Leiden University 
Medical Center, Leiden, the Netherlands.

Tuberculosis (TB) is a curable infectious disease that requires prolonged 
treatment with multiple antibiotics. To better understand how the immune system 
contributes to the clearance of Mycobacterium tuberculosis (Mtb), in vitro 
assays are essential for monitoring functional immune changes during infection, 
therapy, and following vaccination. In this study, we investigated whether 
mycobacterial growth control in thirty patients with TB disease changes over the 
course of treatment. Comprehensive immune profiling of peripheral blood 
mononuclear cells (PBMCs), using a 30-color spectral flow cytometry panel, 
identified dynamic shifts in immune cell subsets related to functional activity. 
Notably, in addition to memory and effector T cells, a subset of naive B cells 
changed during treatment. Most sera contained antibodies binding to purified 
protein derivative (PPD) and Mtb-specific antigens ESAT-6/CFP-10, and enhanced 
phagocytic activity. A functional mycobacterial growth inhibition assay (MGIA) 
revealed growth control, which appeared to be heterogeneous but generally 
sustained throughout longitudinal follow-up. We conclude that T and B cell 
responses change in response to antibiotic treatment of TB disease, but that 
mycobacterial growth control capacity is a property of the individual, which is 
not influenced by disease activity or antibiotic treatment.
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Genomic surveillance of pathogens important to public health, such as 
Mycobacterium tuberculosis (Mtb), offers the opportunity to characterize the 
geographic movements of pathogens on a range of spatial and temporal scales and 
to explore the consequences of these inferred movements on the impacts of public 
health interventions. Pathogen movements can affect the impact of interventions 
that are geographically focused, with interventions in high-transmission areas, 
potentially leading to indirect benefits in other locations due to the 
prevention of transmission. We supplemented a large genomic surveillance dataset 
from Blantyre, Malawi (518 Lineage 4 sequences and 103 Lineage 1 sequences) with 
publicly available sequences collected across the world from 2015 to 2019 (910 
Lineage 4 sequences and 445 Lineage 1 sequences) to reconstruct global and 
regional movements of Mtb in order to clarify the extent of importation into 
Blantyre. Standard phylogeographic methods are unsuitable for this task because 
they do not account for sampling heterogeneity across locations, so we build on 
a new method called sampling-aware ancestral state inference, incorporating wide 
disparities in the sampling fractions between different regions across the 
world, and also the fact that sampling only occurred from 2015 to 2019. 
Reconstructed phylogenetic trees contain strong signals of spatial localization 
of individual clades, with very limited numbers of introductions to, or exports 
from, Blantyre, and considerable movements within the city itself. Inferring 
which zone of the Blantyre nodes of the tree was in allows us to perform simple 
simulations of geographically focused interventions such as active case finding 
(ACF). We find that zone-focused ACF in Blantyre is likely to have modest 
impacts, with a focus on Zones 2 and 4 likely to have the most impact. As 
genomic surveillance becomes more commonplace, analyses such as this may be 
useful for public health practitioners developing interventions to reduce local 
TB transmission and incidence.
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BACKGROUND: Delay in the diagnosis and treatment of pulmonary tuberculosis 
contributes to its transmission and undermines control efforts, however, these 
delays have not been systematically assessed in Algeria.
AIM: To assess the duration and determinants of delay in the diagnosis of 
pulmonary tuberculosis in Algeria.
METHODS: Between June and December 2019, we reviewed paper-based medical records 
of, and interviewed, 323 adult patients aged ≥ 15 years at 4 tuberculosis 
facilities in Blida District of Algeria. The participants were newly diagnosed 
pulmonary TB patients registered under the revised National Tuberculosis Control 
Programme. The data were analysed using Epi Info version 7.2.1, and univariable 
and multivariable logistic regression analyses were performed to identify 
factors associated with delays at the patient and health system levels.
RESULTS: The median patient delay was 15 days (interquartile range 7-35), median 
health system delay was 28 days (interquartile range 14-55), and median total 
delay was 52 days (interquartile range 33-88). Longer patient delays were 
observed among patients who initially sought care at a pharmacy, while health 
system delays were longer among those with delayed chest X-ray examination, 
comorbidities and sputum culture-based diagnosis.
CONCLUSION: Diagnosis delays among patients with pulmonary tuberculosis in 
Algeria remains substantial and largely attributable to health system delays. 
Targeted programmes to minimise or eliminate self-medication and reduce the time 
spent for pre-diagnosis examinations, including chest X-ray services, are needed 
to reduce diagnosis delays.
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Tuberculous sacroiliitis is a rare form of osteoarticular tuberculosis and is 
particularly uncommon in the postpartum period. Its presentation is often 
nonspecific and can mimic more common postpartum musculoskeletal or infectious 
conditions, leading to delayed diagnosis, especially in high 
tuberculosis-endemic regions. We report the case of a 24-year-old woman 
presenting 10 days postpartum with severe, debilitating right-sided lower back 
pain and markedly elevated inflammatory markers. Initial evaluation revealed 
retained products of conception (RPOC), which were managed surgically and with 
broad-spectrum antibiotics, resulting in biochemical improvement but no clinical 
relief. A comprehensive rheumatologic work-up was negative. Magnetic resonance 
imaging of the sacroiliac joint demonstrated unilateral joint effusion, bone 
marrow edema, joint space widening, and adjacent soft tissue inflammation, 
features highly suggestive of infectious sacroiliitis. In the context of a 
tuberculosis-endemic setting, lack of response to conventional antibiotics, 
negative blood cultures, and characteristic MRI findings, a diagnosis of 
presumed tuberculous sacroiliitis was made. The patient was started on empirical 
anti-tuberculous therapy with a standard four-drug regimen, followed by 
continuation therapy. She showed marked clinical improvement with resolution of 
pain and restoration of mobility. Follow-up MRI at 7 months demonstrated 
significant regression of inflammatory changes, confirming an excellent 
treatment response and no evidence of ongoing infection. This case highlights 
the importance of maintaining a high index of suspicion for tuberculous 
sacroiliitis in postpartum women from tuberculosis-endemic regions presenting 
with severe, refractory lower back pain. Early MRI plays a pivotal role in 
diagnosis when routine investigations are inconclusive. Prompt initiation of 
empirical anti-tuberculous therapy, even in the absence of microbiological 
confirmation, can lead to excellent outcomes and prevent long-term joint damage.
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BACKGROUND AND AIMS: Tuberculosis is a major infectious disease that affects 
hematological profiles. However, limited data assess changes in hematological 
profiles among patients with pulmonary and multidrug-resistant tuberculosis. 
Therefore, this study aimed to compare the hematological profiles of pulmonary 
and multidrug-resistant tuberculosis patients at Debre Tabor Comprehensive 
Specialized Hospital from January 1 to May 30, 2023.
METHODS: An institution-based cross-sectional study was conducted on 159 study 
participants selected by the consecutive sampling technique. Sociodemographic 
and clinical data were collected through a structured questionnaire and 
checklist, respectively. A complete blood count was performed using an automated 
hematology analyzer, and a sputum sample was analyzed using the Gene Xpert 
MTB/RIF. The data were entered into Epi-Data software and analyzed using SPSS 
version 20 software. The median values of hematological parameters were compared 
using the Kruskal-Wallis H test. A p-value less than 0.05 was considered 
statistically significant.
RESULTS: The median and interquartile ranges of red blood cell parameters (red 
blood cell, hemoglobin, hematocrit, mean cell volume, and mean cell hemoglobin 
concentration) were significantly lower in pulmonary tuberculosis patients 
compared to those with multidrug-resistant tuberculosis and healthy controls. In 
pulmonary tuberculosis patients, the magnitude of anemia and neutrophilia was 
18.2% (29/159) and 9.4% (15/159), respectively. Meanwhile, eosinophilia 8.2% 
(13/159) and neutropenia 6.3% (10/159) were high among multidrug-resistant 
tuberculosis patients.
CONCLUSION: Patients with pulmonary tuberculosis show lower red blood cell 
parameters, higher counts of white blood cells and neutrophils compared to 
multi-drug-resistant tuberculosis and healthy controls. Multi-drug-resistant 
tuberculosis patients also exhibit reduced red blood cells, hemoglobin, and 
hematocrit levels versus healthy individuals. Both pulmonary tuberculosis and 
multidrug-resistant tuberculosis patients displayed various hematological 
abnormalities like anemia, leucopenia, neutropenia, eosinophilia, and 
thrombocytopenia. Therefore, assessing these hematological profiles can aid in 
diagnosing and monitoring tuberculosis patients.
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BACKGROUND: Adults receiving rifampicin-resistant TB (RR-TB) treatment have 
prolonged engagement with the health system, yet healthcare professionals 
frequently miss opportunities to promote HIV prevention-particularly 
pre-exposure prophylaxis (PrEP)-in high-burden settings. We examined HIV 
vulnerability, PrEP awareness and uptake, and HIV and sexually transmitted 
infection (STI) incidence among HIV-negative adults receiving RR-TB treatment.
METHODS: We conducted an exploratory analysis within the BringBPaL2Me (BB2) 
Trial across two South African provinces. HIV-negative adults who had a BB2 
study outcome within the first 24 months of the trial were included. Sexual risk 
indicators, HIV testing, and PrEP outcomes were assessed longitudinally. HIV and 
STI incidence rates were calculated per 100 person-years with exact Poisson 95% 
confidence intervals.
RESULTS: Among 288 participants (mean age 38.0 years; 72.9% male), HIV 
vulnerability was prevalent, with 45.8% reporting condomless sex and 5.9% 
empirically treated for an STI at enrollment. Forty-two percent were aware of 
PrEP; 60.8% were offered PrEP, yet only 10.1% initiated PrEP. Over 110.7 
person-years of follow-up, six incident HIV infections occurred (5.42 per 100 
person-years; 95% CI: 1.99-11.80) and empiric treatment for an STI resulted in 
an STI incidence of 9.66 per 100 person-years (95% CI: 4.99-16.88).
CONCLUSION: HIV-negative adults receiving RR-TB care experience substantial and 
ongoing HIV risk, yet uptake of biomedical prevention remains limited. 
Strengthening integration of HIV prevention within TB services represents a 
critical opportunity to advance sexual health and reduce HIV incidence in 
high-risk, underserved populations.
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BACKGROUND: Mycobacterium paraense is an emerging slow-growing mycobacterium 
(SGM) within the M. simiae complex. While reported globally in environmental 
sources, its clinical significance remains poorly understood, except in Pará 
State, Brazil, where it frequently causes non-tuberculous mycobacterial 
pulmonary disease (NTM-PD).
METHODS: We retrospectively studied 13 patients meeting ATS/ERS/ESCMID/IDSA 
criteria for M. paraense NTM-PD (2000-2018). Identification was confirmed by 
sequencing 16S rRNA, hsp65, and rpoB genes. Antimicrobial susceptibility testing 
(AST) used broth microdilution. Treatment outcomes followed the 2018 NTM-NET 
consensus.
RESULTS: M. paraense accounted for 8.9% of NTM-PD cases at our center. Median 
age was 59 years; 92.3% had underlying bronchiectasis. History of tuberculosis 
(TB) treatment was common (76.9%), with a median diagnostic lag of 26.5 months. 
Cavitary lesions were significantly associated with smear positivity (p = 
0.045). AST showed broad resistance to rifampicin, ethambutol, streptomycin, and 
ciprofloxacin, but high susceptibility to clarithromycin and amikacin. Patients 
received empirical macrolide-based regimens (median duration: 18 months); 81.8% 
of those completing therapy achieved cure (including microbiological cure). No 
recurrence was observed during follow-up (up to 46 months).
CONCLUSION: M. paraense is a clinically relevant pathogen in the Amazon, 
frequently misdiagnosed as TB due to cavitary presentation. The high success 
rate of macrolide-based regimens suggests that strategies for M. avium complex 
are effective. Enhanced molecular diagnostics are essential to uncover the true 
global prevalence of this species.
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BACKGROUND: In Nunavik, the Inuit lands in Quebec, the incidence of tuberculosis 
has been rising and is currently 1000 times that seen among non-foreign-born 
Quebec residents. To inform tuberculosis policies aligned with Inuit 
self-determination, we sought to explore Nunavimmiut (Inuit of Nunavik) 
experiences with tuberculosis care.
METHODS: We undertook a community-based participatory action research project in 
an Indigenous research methodology (IRM) framework. From 2022 to 2023, 
Indigenous researchers (First Nations and Inuit) conducted interviews and focus 
groups with Nunavimmiut about tuberculosis and health care experiences. We also 
interviewed health care workers. In our data analyses, we used constructivist 
grounded theory integrated with IRM to identify constructs. Findings derived 
from Nunavimmiut-reported perspectives and experiences informed calls for policy 
and service changes.
RESULTS: We interviewed 156 Inuit (37% aged ≤ 35 yr, 61% women), in 5 Nunavik 
communities and in Montréal, and 21 health care workers. Nunavimmiut shared a 
strong desire to protect individual and community health, which they reported 
was undermined by under-resourced health services. Contemporary tuberculosis 
care itself was identified as a source of hardship, with contributing factors 
including displacement outside of community, isolation, directly observed 
therapy, fear of coercive measures, and threat of culturally unsafe experiences 
in health care settings. Information gaps undermined agency and caused 
heightened anxiety and stigma related to tuberculosis. The rarity of the 
Inuktitut language in health services contrasted with its predominance in 
community life. Health care workers echoed these concerns. Recommendations by 
Nunavimmiut for improving tuberculosis care were grouped into 7 calls to action: 
increasing Inuit control over services and data; providing person-centred care; 
increasing local services to minimize displacement; using community-wide 
screening, adapted locally; training and hiring more Inuit health care workers; 
reducing stigma; and implementing Inuit-led cultural safety training for health 
care workers.
INTERPRETATION: Nunavimmiut reported experiencing program-centred tuberculosis 
care, requiring Inuit to adapt to services that are shaped by resource scarcity. 
By contrast, Inuit recommended person-centred tuberculosis care that is 
supportive and responsive to community needs. Changes will necessitate 
reconciliation- and decolonization-aligned policy changes and increased 
resources.

© 2026 CMA Impact Inc. or its licensors.

DOI: 10.1503/cmaj.251824
PMCID: PMC13053088
PMID: 41942149 [Indexed for MEDLINE]

79. Infect Dis Now. 2026 Apr 4:105270. doi: 10.1016/j.idnow.2026.105270. Online 
ahead of print.

Tuberculosis in the elderly: Atypical symptoms, diagnostic delays, and 
prognostic implications.

Alekar AP(1).

Author information:
(1)Department of Surgery, Dr. D.Y. Patil Vidyapeeth (Deemed to be University), 
Pimpri, India. Electronic address: asmita.alekar@dpu.edu.in.

DOI: 10.1016/j.idnow.2026.105270
PMID: 41941927



