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BACKGROUND: Rifampicin-resistant tuberculosis (RR-TB) remains a global health 
challenge, which is often characterized by limited treatment options and 
increased morbidity and mortality. Despite advances in diagnostics and the 
introduction of new drug regimens, treatment success for drug-resistant TB 
remains low. There is limited data on clinical, sociodemographic, and 
microbiological factors that influence patient outcomes. The aim of the study is 
to evaluate TB treatment outcomes among individuals diagnosed with RR-TB and to 
identify predictors of favourable and unfavourable treatment outcomes.
METHODS: We conducted a retrospective study to analyse treatment outcomes of 162 
individuals diagnosed with RR-TB using GeneXpert MTB/RIF and phenotypic drug 
susceptibility testing (pDST) from 2016 to 2023. Treatment outcome proportions 
were estimated using the binomial exact method with 95 % confidence intervals 
(CI). Predictors associated with unfavourable treatment outcomes were assessed 
using logistic regression models.
RESULTS: Of the 162 individuals, 102(62.7 %) were male with a median age of 39 
(interquartile range (IQR): 29-50). Most individuals, 78(48.1 %), were from the 
Greater Gaborone health district, and 88(54.3 %) were people living with HIV 
(PLWH). Among included individuals, 137(84.6 %, 95 % CI: 78.2-89.7) were 
successfully treated. Males had higher odds of unfavourable treatment outcomes 
compared to females (OR = 1.70; 95 % CI: 0.73-3.98). Among those cured, a 
slightly higher proportion was observed among PLWH (71.8 %, 95 % CI: 62.1-80.3) 
compared to people not living with HIV (PNLWH) (69.2 %, 95 % CI: 58.7-78.5). 
However, the mortality rate was higher among PLWH (10.7 %; 95 % CI: 5.5-18.3) 
than among PNLWH (6.6 %; 95 % CI: 2.5-13.8). Those with a history of TB 
treatment had 1.03 odds of unfavourable treatment outcomes (95 % CI: 0.40-2.73); 
however, this association was not statistically significant.
CONCLUSION: Our study shows a high rate of successful treatment outcomes among 
individuals with RR-TB, with no significant difference based on sex, TB 
treatment history, or HIV status. Higher mortality among PLWH highlights the 
need for targeted interventions among high-risk groups.
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This case report describes the rare coexistence of pulmonary tuberculosis and 
pulmonary mucosa-associated lymphoid tissue (MALT) lymphoma in a 68-year-old 
woman. The initial diagnosis of tuberculosis was supported by clinical, 
radiological, and microbiological findings, and the patient started on standard 
tuberculostatic therapy. However, the persistence of radiological abnormalities 
after several months of appropriate treatment, despite improvement in pleural 
effusion, raised suspicion for an underlying malignancy. Subsequent imaging and 
histopathological evaluation confirmed the diagnosis of primary pulmonary MALT 
lymphoma. The patient was successfully treated with immunochemotherapy, 
achieving complete remission. This case underscores the importance of 
maintaining a high index of suspicion for alternative or concomitant diagnoses, 
particularly malignancies, when tuberculosis exhibits an atypical clinical 
course or when radiological findings fail to resolve as expected. Furthermore, 
it highlights the need for thorough diagnostic evaluation in patients with 
persistent pulmonary abnormalities to ensure timely and accurate diagnosis and 
management.
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This report discusses a patient with chronic ankle pain for 2 years. No 
respiratory symptoms were present, but her father had tuberculosis (TB) when she 
was four. Erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were 
elevated. Empirical antibiotic therapy was initiated. The viral panel test was 
negative, while the purified protein derivative (PPD) test showed >20 mm 
induration. Chest radiograph and computed tomography (CT) scan were normal. 
Ankle radiograph revealed hypodense areas, osteolytic changes, and soft tissue 
swelling in the cuboid bone. Magnetic resonance imaging (MRI) confirmed soft 
tissue signal in the cuboid bone. Biopsy showed non-caseating necrotizing 
granulomatous reaction. The polymerase chain reaction (PCR) and culture 
confirmed M. tuberculosis infection. Anti-TB treatment was initiated. Skeletal 
TB in peripheral bones is very rare. Early-stage diagnosis can be challenging 
due to various potential causes, leading to irreversible complications. Thus, a 
high index of clinical suspicion should always be maintained. Imaging findings 
may be suggestive but not confirmative.

Copyright: © 2025 Advanced Biomedical Research.

DOI: 10.4103/abr.abr_268_23
PMCID: PMC12885205
PMID: 41669301

4. Case Rep Med. 2026 Feb 8;2026:4815700. doi: 10.1155/carm/4815700. eCollection 
2026.

An Unusual Presentation of Spinal Tuberculosis Masquerading as Pyogenic 
Meningitis: A Case Report.

Karunathilake P(1), Bowatte S(1), Kumarihamy P(1), Madegedara D(1), Gunathilake 
M(1), Narmada B(1).

Author information:
(1)Department of Medicine, Faculty of Medicine, Wayamba University of Sri Lanka, 
Kuliyapitiya, Sri Lanka, wyb.ac.lk.

BACKGROUND: Spinal tuberculosis (TB), though accounting for up to 50% of 
skeletal TB cases, typically presents insidiously with back pain, kyphotic 
deformity, or neurological deficits. Atypical presentations, including initial 
neutrophilic pleocytosis in cerebrospinal fluid (CSF), can mimic bacterial 
meningitis and complicate diagnosis.
CASE PRESENTATION: We report the case of a 46-year-old previously healthy male 
who initially presented with high-grade fever, headache, neck stiffness, and 
neutrophilic CSF pleocytosis suggestive of bacterial meningitis. Despite 
empirical antibiotic therapy, the patient developed progressive neurological 
symptoms, including paraplegia and hypertonia. MRI of the spine revealed T2-T6 
vertebral body involvement with compressive myelopathy consistent with spinal 
TB. CSF PCR for Mycobacterium tuberculosis was positive. Anti-TB therapy and 
adjunct corticosteroids were initiated, leading to marked clinical improvement.
CONCLUSION: Clinicians should maintain a high index of suspicion for spinal TB 
in patients with persistent fever, neurological symptoms, and CSF 
pleocytosis-especially in TB-endemic regions-even when initial laboratory 
findings suggest bacterial meningitis. Early imaging and targeted therapy can 
significantly improve outcomes.
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BACKGROUND: The World Health Organization (WHO) has endorsed a range of 
diagnostic tuberculosis (TB) over the years. A little is documented about the 
uptake in the WHO African Region (WHO/FR).
OBJECTIVE: We assessed the uptake of the endorsed diagnostic technologies for 
tuberculosis through a literature review.
METHODS: We reviewed literature in French and English from PubMed, Google 
Scholar, and Embase for TB diagnostics endorsed by WHO between January 2007 and 
December 2017, extending to December 2021 for recent technologies. We included 
publications from the 47 countries in the WHO/AFR. Data were analyzed using 
PRISMA diagrams and STATA 14.0.
RESULTS: Out of 3,399 articles, 1,716 articles were screened, and 92 qualified 
for analysis. The majority of articles were on Xpert MTB/RIF (XPERT) 22 (47%), 
Line Probe Assay (LPA), 10 (21%), and Mycobacteria Growth Indicator Tube (MGIT) 
9 (19%). For rollout, 11 (24%) of countries had publications on 
Lipoarabinomannan (LAM) and 16 (36%) on XPERT. The median years for uptake were 
6 for MGIT, 5 for XPERT, and 2.5 for LPA. For the rollout, the median years for 
MGIT, LPA, and XPERT were 7, 6, and 5 respectively.
CONCLUSION: Our study shows that the uptake and rollout are slow. Future studies 
should identify factors affecting rapid uptake and rollout.
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INTRODUCTION: Tuberculosis (TB) arthritis, particularly in the knee, is a rare 
condition with significant diagnostic challenges, especially in regions with low 
TB incidence. This case report presents the first documented instance of native 
knee TB arthritis in Ireland, highlighting the necessity for increased awareness 
and a multidisciplinary approach in diagnosing this uncommon disease.
CASE REPORT: A 27-year-old healthy male, originally from India, and living in 
Ireland, presented with non-specific left knee pain for 3 weeks, initially 
diagnosed as a soft-tissue injury. After a subsequent traumatic left patellar 
fracture that required surgical fixation, his recovery was complicated by 
persistent knee swelling and limited range of motion. Following 12 months of 
delayed recovery, all implants were removed from his knee, and physiotherapy was 
initiated. When he was still symptomatic 10 months later, further investigations 
were required. Higher-order imaging revealed marked degenerative changes in the 
knee joint along with extensive synovitis. Following multidisciplinary team 
input, he underwent biopsies of his tibial plateau as well as synovial tissue 
and joint fluid. Histology of tissue demonstrated granulomata, and 
anti-tuberculous therapy was initiated before tissue culture from the index 
biopsy later confirmed Mycobacterium TB (MTB). Clinical response to treatment 
was marked, with improvement in symptoms and functionality. After completing the 
course of treatment, the patient had another setback when he sustained a 
comminuted left distal femur fracture following a low-trauma fall. During the 
open reduction and internal fixation for this fracture, tissue samples taken 
intraoperatively confirmed complete resolution of granulomatous inflammation. 
Intraoperative tissue was culture negative for MTB. This confirms successful 
microbiological and clinical cure of the infection.
CONCLUSION: This report underscores the critical importance of considering TB 
arthritis in patients with persistent knee pain, particularly in patients who 
have migrated from high-incidence countries. It provides insight into the 
diagnostic complexities and emphasizes the role of tissue biopsy for 
histological analysis and mycobacterial tests in confirming the diagnosis. The 
findings from this case contribute significantly to the orthopedic literature 
and foster awareness of TB arthritis, advocating for timely diagnosis and 
interdisciplinary cooperation in managing rare diseases.
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INTRODUCTION: Osteomyelitis of the pubic symphysis is rare, representing less 
than one percent of all osteomyelitis cases, and is frequently misdiagnosed as 
genitourinary pathology owing to overlapping symptoms and anatomical proximity. 
Tuberculous involvement at this site is exceptional, and concurrent infection 
with methicillin-resistant Staphylococcus aureus (MRSA) remains infrequently 
documented. This case contributes to orthopedic literature by demonstrating how 
reliance on blood and pus cultures alone can delay recognition of occult 
mycobacterial disease in culture-discordant pelvic osteomyelitis, reinforcing 
the indispensable role of surgical biopsy and histopathology in guiding combined 
antimycobacterial and antistaphylococcal therapy.
CASE REPORT: A 40-year-old South-Asian woman with hypothyroidism and recurrent 
urinary tract infections presented with 2 weeks of progressive suprapubic pain 
radiating to both lower limbs and high-grade fever. Examination revealed fever, 
suprapubic tenderness, and restricted bilateral hip movements. Laboratories 
showed neutrophilic leukocytosis and elevated C-reactive protein. Blood culture 
grew MRSA; urine and ultrasound-guided prepubic pus cultures were sterile. 
Magnetic resonance imaging confirmed bilateral pubic bone osteomyelitis, 
superior rami involvement, abscesses, and myositis. Symptoms persisted despite 
intravenous teicoplanin, prompting surgical debridement. Curetted bone 
histopathology demonstrated necrotizing granulomatous inflammation with 
acid-fast bacilli, establishing tuberculous osteomyelitis complicated by 
secondary MRSA bacteremia.
CONCLUSION: Clinicians managing non-resolving pubic osteomyelitis must pursue 
tissue diagnosis for mycobacterial infection, even when pyogenic pathogens are 
isolated, and pus is culture-negative. Prompt initiation of anti-tubercular 
therapy alongside targeted antibiotics yields rapid recovery. This report 
advances orthopedic infectious disease practice by providing a reproducible 
diagnostic algorithm for polymicrobial drug-resistant pelvic sepsis, with 
immediate relevance to orthopedics, infectious diseases, urology, and gynecology 
in tuberculosis-endemic regions.
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BACKGROUND: Shorter all-oral regimens for the treatment of multidrug-resistant 
tuberculosis or rifampicin-resistant tuberculosis (MDR/RR-TB) have improved 
efficacy, but their performance under programmatic conditions remains 
insufficiently characterized.
METHODS: We retrospectively evaluated treatment outcomes and drug-related 
adverse events (AEs) among 396 randomly selected patients from four facilities 
in three provinces across South Africa. Patients received four different 
short-course regimens sequentially introduced into national programme: i) 
injectable 9-11-month (injectable-regimen), ii) 
bedaquiline-ethionamide-containing (ethionamide-regimen), iii) 
bedaquiline-linezolid-containing (linezolid-regimen), and iv) 
bedaquiline-pretomanid-linezolid-levofloxacin regimen (BPaL-L).
RESULTS: Compared with the injectable regimen, the ethionamide-regimen (adjusted 
odds ratio [aOR] 1.98, 95% CI 1.07-3.65) and BPaL-L (aOR 2.31; 95 % CI 
1.23-4.33) had higher odds of treatment success; the linezolid-regimen did not 
(aOR 1.68; 95 % CI 0.92-3.06). The linezolid and BPaL-L regimens had similar 
odds of grade 3 or higher AEs, and comparable AE-related drug discontinuation. 
Toxicity patterns differed, from hearing loss with injectables to anaemia and 
neurotoxicity with BPaL-L.
CONCLUSION: Under programmatic conditions, the BPaL-L regimen achieved the 
highest treatment success while maintaining manageable safety profiles. These 
findings provide valuable evidence to guide patient management and support 
implementation of novel MDR/RR-TB regimens in high-burden settings.
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The present report describes a case of tuberculous otitis media in a young 
Brazilian male recently diagnosed with pulmonary tuberculosis who presented with 
painless unilateral purulent otorrhea and hearing loss for several months. He 
had received several antibiotic regimens without a clinical response. An 
acid-fast bacilli test and polymerase chain reaction test from an ear secretion 
confirmed the diagnosis. Despite its rare occurrence, this case is very similar 
to others reported elsewhere and reinforces the relevance of investigating this 
infection in patients with chronic otitis media refractory to conventional 
therapy regardless of whether another anatomical site is involved or not.
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BACKGROUND Understanding the association of HIV and 
antiretroviral therapy (ART) status with Mycobacterium tuberculosis (Mtb) 
transmission dynamics is crucial, particularly in the context of universal ART 
access. METHODS This cross-sectional analysis included 
adults with microbiologically confirmed pulmonary TB (medium/high Xpert MTB/Rif) 
and their household contacts (≥10 years) from Mozambique, Zimbabwe, and Tanzania 
(2021-2023). Mixed-effects logistic regression assessed associations between TB 
patients' HIV/ART status and household interferon-gamma release assay (IGRA) 
positivity. RESULTS A total of 1,923 household contacts 
of 907 persons with TB were analysed. A third of persons with TB were diagnosed 
with HIV at the time of TB diagnosis. Overall, 46% of household contacts were 
IGRA positive at baseline. Household contacts exposed to ART-treated people 
living with HIV (PLHIV) exhibited high IGRA positivity levels compared with 
those exposed to PLHIV not on ART (adjusted odds ratio [aOR] 1.88; 95% 
confidence interval [CI]: 1.17-3.02). Odds for contacts of ART-treated PLHIV was 
similar to the odds observed in contacts of HIV-negative individuals (aOR 2.21; 
95% CI: 1.45-3.36). DISCUSSION In a selected population 
of people with TB with a medium to high bacillary burden measured by Xpert 
MTB/Rif, PLHIV while on ART exhibited increased Mtb transmission, comparable 
with the levels of HIV uninfected.
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BACKGROUND: Tuberculosis (TB) remains a major global public health burden, 
exacerbated by the continued emergence and spread of drug-resistant 
Mycobacterium tuberculosis. Despite the rapid expansion of publicly available 
whole-genome sequencing data, gaps remain in the consistent characterization of 
global population structure, dominant sequence-type (ST) distributions, 
accessory genome variability, and antimicrobial resistance (AMR) gene profiles, 
largely due to fragmented and uneven sampling across regions and time periods. 
This study aimed to conduct a large-scale in silico analysis of publicly 
available M. tuberculosis whole-genome sequences to descriptively characterize 
global ST structure, accessory genome diversity, AMR gene landscapes, and their 
geographic and temporal distributions, while integrating available phenotypic 
susceptibility data.
METHODS: We conducted the largest genomic analysis of M. tuberculosis to date, 
examining 7890 high-quality genomes from 82 countries (1900-2024) retrieved from 
NCBI GenBank. Rigorous quality filtering using CheckM ensured retention of 
genomes with >90% completeness and <5% contamination. Comprehensive genomic 
characterization included assembly metrics, annotated gene features, multi-locus 
sequence typing, AMR profiling using AMRFinderPlus (v4.0.23; database 
2025-07-16.1), temporal trend analysis, geographic distribution mapping, and 
gene presence pattern (GPP) clustering to assess accessory genome diversity.
RESULTS: Analysis of 7890 high-quality M. tuberculosis genomes from 77 countries 
(1900-2024) revealed a highly conserved global population dominated by a few 
epidemic clones. Although 158 ST were identified, three ST (ST 215, ST 279, ST 
276) accounted for 84.9% of all isolates, with ST 215 alone representing 58.0%, 
indicating a strong global clonal bottleneck, while 90.5% of ST were rare (≤10 
isolates each). Most isolates were human-derived (93.7%), and genome size 
(∼4.38 Mb) and gene content (∼4149 genes) showed minimal variation worldwide. 
AMR analysis identified 27 AMR genes, but >99.6% of isolates carried only three 
core genes (erm(37), blaC, and aac(2')-Ic), whereas all other resistance genes 
occurred in <0.25% of genomes, including a single vancomycin-resistant isolate 
(0.01%). Phenotypic data showed high susceptibility to first-line drugs 
(97-98%), but substantial non-susceptibility to several second-line agents, 
particularly fluoroquinolones (ciprofloxacin and ofloxacin) and the second-line 
drugs capreomycin and ethionamide. Overall, while global M. tuberculosis is 
driven by a few dominant clones with a conserved core genome, rare lineages and 
resistance profiles highlight important hidden genomic diversity. GPP analysis 
identified 146 recurrent patterns, with GPP1 dominating ST 215, ST279, and 
ST276, suggesting limited accessory genome diversification.
CONCLUSIONS: This large-scale in silico analysis reveals a highly skewed global 
sequence-type distribution of M. tuberculosis, with pronounced geographic 
structuring and widespread presence of conserved, intrinsic chromosomal 
resistance-associated genes. The findings emphasize the importance of cautious 
interpretation of resistance gene prevalence and phenotypic non-susceptibility 
patterns derived from heterogeneous public datasets, and highlight key 
methodological considerations for global genomic analyses of M. tuberculosis.
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BACKGROUND: Tuberculosis preventive therapy coverage for people with advanced 
HIV disease (AHD) is poor. Innovative delivery strategies to increase 
tuberculosis preventive therapy uptake are needed; we sought to evaluate the 
safety and feasibility of two strategies for ultra-short course tuberculosis 
preventive therapy with 1 month of daily rifapentine plus isoniazid (1HP).
METHODS: In this phase-3, open-label, non-inferiority, randomised controlled 
strategy trial (ISRCTN 18437550), we recruited consecutive adults (aged ≥18 
years) admitted to hospital with AHD receiving treatment for cryptococcal 
meningitis who were screened for active tuberculosis during their 
hospitalisation from three tertiary referral hospitals in Uganda (Mulago 
National Specialised Hospital, Kiruddu National Referral Hospital in Kampala, 
and Mbarara Regional Referral Hospital). Adults without evidence of tuberculosis 
disease and meeting all eligibility criteria were approached for consent and 
inclusion. Patients were excluded if they had evidence of active hepatitis B 
infection, abnormal liver function tests, had known chronic liver disease, were 
jaundiced, were pregnant or breastfeeding, or presented with a clinical syndrome 
which, in the opinion of the attending clinician, put the patient at significant 
risk if they were to participate in the trial. After providing informed consent, 
we randomly assigned participants (1:1) to inpatient initiation of 1HP before 
hospital discharge or outpatient initiation at 6 weeks after time of 
cryptococcal meningitis diagnosis. 1HP was standardised across treatment groups, 
a 28-day course of 600 mg rifapentine plus 300 mg isoniazid daily with 
adjunctive pyridoxine (25 mg per day). The 1HP regimen was not dose adjusted on 
the basis of weight. The primary endpoint was tuberculosis disease-free survival 
and 1HP treatment completion at 18 weeks, powered for a 15% non-inferiority 
margin; analysis was by intention to treat.
FINDINGS: From Jan 24, 2022, to Nov 13, 2024, 419 adults were screened after 210 
were found ineligible and four died before random allocation, 205 were randomly 
allocated (171 in Kampala and 34 in Mbarara, Uganda): 103 to the inpatient group 
and 102 to the outpatient group. 119 participants (58%) were male and 86 (42%) 
were female. In the primary adjusted intention-to-treat analysis, 72 
participants in the inpatient 1HP group (70%) had tuberculosis disease-free 
survival and 1HP treatment completion at 18 weeks compared with 63 (62%) in the 
outpatient 1HP group (adjusted risk difference 7·1%, 90% CI -3·8 to 17·9) 
confirming non-inferiority. Treatment completion was achieved in 78 (76%) of 103 
in the inpatient 1HP group compared to 67 (66%) of 102 in the outpatient 1HP 
group (site-adjusted risk difference 9·7%, 95% CI -2·4 to 21·8). 170 grade 3 or 4 adverse events occurred in 99 (48%) of 205 participants. Among participants 
who had taken at least one dose of 1HP the frequency of adverse events across 
trial groups was similar apart from grade 4 anaemia, which occurred in a higher 
proportion of participants in the outpatient group (9% vs 2%, p=0·045).
INTERPRETATION: 1HP initiation before hospital discharge was non-inferior to 
outpatient initiation among adults with AHD and cryptococcosis. These data 
suggest that following exclusion of active tuberculosis disease, inpatient 1HP 
initiation is feasible and comparably safe compared with outpatient initiation.
FUNDING: The Wellcome Trust, UK National Institute for Health and Care Research, 
US National Institutes of Health.
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Latent tuberculosis infection (LTBI) and Schistosoma mansoni are common in 
Africa, and helminth-induced immunomodulation may affect LTBI detection. This 
study aimed to assess whether S. mansoni infection affects LTBI detection by the 
QuantiFERON-TB Gold Plus (QFT-Plus) assay and alters serum interferon-γ (IFN-γ) 
concentrations in response to Mycobacterium tuberculosis (Mtb) antigens at 
baseline and after 1 year, during which participants with S. mansoni infection 
received praziquantel treatment. At baseline, 65 individuals with schistosome 
infection had lower average IFN-γ concentrations in TB1-stimulated QFT-Plus 
supernatants compared with 83 uninfected individuals (10.4 versus 51.9 pg/mL, P 
= 0.038). Although not statistically significant, QFT-Plus test positivity rate 
was unexpectedly slightly higher among adults with schistosome infection at 
baseline (26.2% versus 18.1%, P = 0.24). The incidence over 12 months was higher 
posttreatment in participants initially infected with S. mansoni compared with 
those uninfected (13.9% [n = 5/36] versus 4.2% [n = 2/48], P = 0.13). By 12 
months, IFN-γ concentrations were comparable between the two groups (53.8 versus 
33.5 pg/mL, respectively, P = 0.56). Individuals who cleared S. mansoni 
infection experienced a nearly 12-fold increase in IFN-γ levels relative to 
those who remained uninfected, although this difference did not reach 
statistical significance (P = 0.17). In conclusion, baseline S. mansoni 
infection was associated with suppressed IFN-γ responses to Mtb antigens, 
suggesting helminth-induced immune dampening. Praziquantel treatment may 
partially restore TB-specific immune responses and facilitate LTBI detection. 
These findings highlight the potential role of S. mansoni as a critical cofactor 
affecting LTBI diagnosis in schistosomiasis-endemic regions.
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INTRODUCTION: Tuberculosis (TB) is a major public health challenge worldwide. 
Despite the aspiration of the World Health Organization's 'End TB Strategy', 
Indonesia continues to struggle with adequate identification and diagnosis of TB 
cases, resulting in prolonged delays in accessing treatment. This study examined 
the factors influencing patients' delay and routes to accessing a reliable TB 
diagnosis.
METHODOLOGY: A cross-sectional survey design was employed, involving 179 TB 
patients receiving appropriate treatment from 10 primary healthcare services in 
Semarang, Indonesia. Data were collected through a questionnaire, analyzed using 
Chi square analysis, and binary logistic regression was used to predict the 
correlation and odds ratio variables related to the delayed diagnosis.
RESULTS: Most participants were diagnosed by primary healthcare services (89%). 
Females experienced more delay compared to males (53% vs 47%). The median 
diagnostic delay was 19 days between the first onset of symptoms and receiving a 
reliable diagnosis. Education (p value: 0.040; adjusted odds ratio (AOR): 0.348; 
95% confidence interval (CI): 0.127-0.951), and belief that TB is a hereditary 
disease (p value < 0.001; AOR: 1.671; 95% CI: 1.253-2.229) were identified as 
key factors associated with diagnostic delay.
CONCLUSIONS: Comprehensive community interventions targeting the factors 
identified in this study are needed to improve education with culturally 
sensitive strategies and greater engagement with both formal and informal care 
providers.
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C-reactive protein (CRP) was evaluated as a biomarker for pulmonary tuberculosis 
(TB) diagnosis and treatment response monitoring in 292 Kenyan children. 
Although diagnostic sensitivity was suboptimal (35.5%-50.0%), the median CRP 
level decreased during TB treatment in children with confirmed (P = .02) or 
unconfirmed (P < .001) TB, primarily among those with baseline CRP elevation 
≥5 mg/L (40% [39 of 97]).
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v-Maf avian musculoaponeurotic fibrosarcoma oncogene homolog B (MAFB) is a 
candidate gene associated with early tuberculosis onset identified by a 
genome-wide association study. Here, we investigated the role of Mafb in 
susceptibility to Mycobacterium tuberculosis (Mtb) infection in myeloid-specific 
Mafb-knockout (Mafb-cKO) mice. Mtb infection was performed both in vitro using 
bone marrow-derived macrophages (BMMs) from Mafb-cKO mice and in vivo in 
Mafb-cKO mice. The absence of Mafb promoted Mtb proliferation in BMMs. RNA 
sequencing (RNA-seq) revealed activation of the metabolic process and impairment 
of the response to type I interferons (IFNs) in Mtb-infected BMMs from Mafb-cKO 
mice, which conforms to our previous findings in Mtb-infected human macrophages 
with MAFB knockdown. Mafb deficiency increased mortality and bacterial burden in 
the lungs and spleens during Mtb infection in mice. RNA-seq revealed weakened 
leukocyte or lymphocyte chemotaxis in Mtb-infected Mafb-cKO mouse lungs. Flow 
cytometry demonstrated an alteration in the proportion of immune cells in 
Mtb-infected mouse lungs due to Mafb deficiency. Together, Mafb in myeloid cells 
is involved not only in the functional antibacterial process of macrophages but 
also in immune cell recruitment in the lungs, thereby contributing to host 
defense against Mtb infection.
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BACKGROUND: Pulmonary nontuberculous mycobacterial (pNTM) infection is 
increasingly diagnosed, particularly in elderly individuals with impaired 
immunity or comorbidities. While some patients remain stable without treatment, 
others experience disease progression despite therapy. This study aimed to 
investigate the association between radiologic progression of pNTM infection and 
sarcopenia, along with other clinical factors.
METHODS: This single-center cohort included adults diagnosed with pNTM infection 
between January 1, 2021, and December 31, 2023, from the institutional picture 
archiving and communication system and electronic medical records using 
predefined clinical, radiologic, and microbiologic criteria; 64 patients were 
included (mean age 66.3±10.71 years). Sarcopenia was evaluated by measuring the 
cross-sectional area (CSA) of the erector spinae muscles (ESMs) at the T12 level 
on chest computed tomography (CT), normalized for height to calculate the 
skeletal muscle index at the level of T12 (T12MI, cm2/m2). Radiologic 
progression was defined as new or worsening lesions on follow-up CT and was 
verified through multidisciplinary review. Multivariate logistic regression 
analyzed associations between T12MI, prior tuberculosis (TB) history, pNTM 
treatment, and other clinical variables.
RESULTS: Ten patients (16%) showed disease progression, including radiologic 
progression. Sarcopenia (low T12MI) was not significantly associated with 
progression. In contrast, recent pNTM treatment [odds ratio (OR) =7.167; 95% 
confidence interval (CI): 1.591-32.291; P=0.01] was significantly associated 
with progression, and previous TB infection showed a suggestive association (OR 
=3.500; 95% CI: 0.867-14.133; P=0.08).
CONCLUSIONS: Sarcopenia was not a significant predictor of radiologic 
progression in pNTM infection. Instead, treatment history and prior TB were more 
closely related to progression, suggesting that these clinical factors may be 
more relevant indicators for radiologic surveillance and management decisions.
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BACKGROUND: Knowledge about environmental and demographic determinants of 
tuberculosis is largely limited to studies with ecological designs. We explored 
the association between these determinants and tuberculosis prevalence in an 
individual participant dataset aggregated across seven African countries.
METHODS: Data of nationally representative tuberculosis prevalence surveys 
(2012-2019) from highly endemic countries were supplemented with publicly 
accessible data at district level. Associations between individual-level 
diagnosis of bacteriologically confirmed tuberculosis and district-level 
environmental-demographic variables were investigated in generalised linear 
mixed-effects models accounting for the multi-level structure of the data.
FINDINGS: Of 322,615 participants aged ≥15 years across 400 districts, 976 were 
newly diagnosed with tuberculosis (prevalence 183-638/100,000 across the 
countries). Living at latitude 7.6-14.6° (adjusted odds ratio, aOR 2.07, 95% 
confidence interval, 95% CI 1.48-2.90) or in higher population density (aOR 1.07 
per percent increase in mean population density, 1.01-1.13), or urban districts 
(aOR 1.31, 1.11-1.54) were independently associated with higher prevalence. 
Living in distsricts above 900 m altitude (aOR 0.52, 0.32-0.84), with 50-100 mm 
precipitation (aOR 0.62, 0.46-0.84), or at higher temperature (aOR 0.93 per 
degree Celsius, 0.88-0.98) was independently associated with lower tuberculosis 
prevalence. No significant associations were observed with fine particulate 
matter (aOR 1.04, 0.70-1.54 for 20-40 μg/m3, 0.82, 0.44-1.53 for >40 μg/m3), 
solar radiation (aOR 1.04, 0.93-1.15) or International Wealth Index (aOR 1.01 
(1.00-1.02).
INTERPRETATION: Our results suggest that in high-burden African countries, some 
of the variation in tuberculosis prevalence can be explained by environmental 
and demographic factors that merit further investigation.
FUNDING: Mr Willem Bakhuys Roozeboom Foundation.
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The progress of tuberculous meningitis medical management in adults.
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BACKGROUND: Tuberculous meningitis (TBM) is the most common central nervous 
system (CNS) infection caused by "Mycobacterium tuberculosis," leading to 
significant neurological deficits and high mortality rates. Effective treatment 
is essential to control the infection. This literature review aims to evaluate 
recent advancements in anti-tuberculosis therapy for TBM, focusing on optimizing 
treatment regimens.
METHODS: This literature review primarily draws from studies available in the 
PubMed and Scopus databases on TBM regimens, focusing on publications that 
evaluate higher doses or novel drug therapies. Key search terms included 
"tuberculous meningitis," "anti-tuberculosis therapy," and "novel treatment 
regimens."
RESULTS: Findings suggest that while standard tuberculosis (TB) regimens are 
effective for pulmonary TB, they may be suboptimal for TBM due to limited CNS 
drug penetration. Recent investigations propose higher drug doses and novel 
medications to enhance efficacy in TBM treatment.
CONCLUSION: The review highlights the need for TBM-specific treatment regimens 
with optimized dosing and new drug formulations to improve patient outcomes. 
Further research is needed to validate these emerging therapies.
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Commentary: Increased circulating Th17 cells and altered CD4 T cell maturation 
and differentiation in active tuberculosis with type 2 diabetes: a pilot study.
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A highly conserved two-gene operon is crucial for lipoarabinomannan 
localization, pathogenesis, and cell envelope function in Mycobacterium 
abscessus.

Campbell-Kruger N, Balakhmet A, Stanley SA.

Mycobacterium abscessus is an emerging threat, causing infections that are 
difficult to treat due to intrinsic resistance to most antibiotics. Determinants 
of M. abscessus physiology and pathogenesis remain poorly understood, hampering 
therapeutic development. Here, we show that in M. abscessus , the lprg-mfs 
operon is essential for virulence in macrophages and in mice. Loss of lprg-mfs 
in M. abscessus causes accumulation of the glycolipid lipoarabinomannan (LAM) on 
the cell surface and in culture supernatant suggesting that this system 
participates in LAM import. This contrasts with its proposed role in M. 
tuberculosis where lprg-mfs has been implicated in the export of various lipids. 
Consistent with altered lipid distribution, the lprg-mfs mutant displays severe 
defects in mycomembrane permeability, fluidity, and integrity, and expression of 
mfs alone restores only a subset of these phenotypes, revealing a surprising 
uncoupling of envelope fluidity and permeability. Using a suppressor screen to 
further investigate factors that control the distribution of lipoarabinomannan 
we find that a point mutation in the unannotated gene MAB_0995 can fully or 
partially complement all deletion mutant phenotypes. Our data also show that 
lipoarabinomannan in the mycomembrane is dynamically regulated in response to 
environmental conditions, including hypoxia and macrophage infection. Together, 
these findings redefine the role of LprG/Mfs in mycobacterial cell envelope 
homeostasis and reveal unexpected plasticity in mycomembrane lipid regulation in 
M. abscessus .
IMPORTANCE: The emerging pathogen Mycobacterium abscessus causes 
life-threatening lung infections in certain patients that are extremely 
difficult to treat due to its intrinsic resistance to most antibiotics. However, 
the process by which this organism establishes infection is poorly understood, 
as are the specific determinants of antibiotic tolerance. Better knowledge of 
the genes required for virulence and impermeability to antibiotics in M. 
abscessus could enable to development of more effective treatments. The 
significance of this study is the demonstration that the lprg-mfs operon is 
required both for pathogenesis and for impermeability in M. abscessus . Further, 
our study shows a correlation between cell envelope characteristics and the 
distribution of the molecule lipoarabinomannan, suggesting a specific mechanism 
by which these crucial characteristics are mediated.
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Inexpensive High-Throughput Multiplexed Cytokine Detection for Tuberculosis 
Diagnostics Using Amplified Enzymatic Metallization.

Elkhiyari K, Kaszala B, Hashim A, Rallapalli Y, Khayumbi J, Ongalo J, Tonui J, 
Day CL, Sarkar A.
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Lack of accurate yet inexpensive diagnostics remains a critical bottleneck in 
the control and elimination of tuberculosis (TB). Interferon-gamma release assay 
(IGRA), which involve measurement of the release of the cytokine, 
interferon-gamma (IFN-γ), in blood samples stimulated with Mycobacterium 
tuberculosis antigens, is used to detect latent TB infection (LTBI). Use of IGRA 
in resource-poor settings, in which TB is endemic, is however hindered by the 
need for specialized equipment for sensitive detection of low amounts of 
cytokine released. Additionally, recent research has shown the advantage of 
multiplexed detection of other non-IFN-γ cytokines in improving diagnostic 
accuracy. However, this requires even more expensive instrumentation and there 
are no inexpensive or point-of-care compatible multiplexed cytokine detection 
tools available yet. Here we develop and demonstrate a low-cost, 
high-throughput, multiplexed cytokine detection platform based on amplified 
enzymatic silver metallization on a plastic substrate. The assay is performed in 
microwells formed on a commonly available plastic petri dish and the dry readout 
of the deposited silver is obtained using a cellphone camera, thus significantly 
reducing overall cost and complexity of multiplexed cytokine detection. We 
demonstrate the ability to measure clinically relevant sub-picomolar levels of 
multiple cytokines, including IFN-γ, interleukin-2 (IL-2), and tumor necrosis 
factor alpha (TNF-α) from a small volume (<5µL) of the same blood sample used in 
an IGRA. Furthermore, we demonstrate the use of this assay to distinguish IGRA+ 
and IGRA-participant samples from a TB endemic setting.
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Deep Learning-Based Spatial Immunoprofiling of Multiplex Immunofluorescence 
Images Distinguishes Tuberculosis Disease States in Diversity Outbred Mice.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (M.tb), remains a major 
global health challenge, with approximately 10.8 million new cases and 1.25 
million deaths reported in 2023. Human responses to M.tb are heterogeneous with 
clinical outcomes including bacterial clearance, asymptomatic latent M.tb 
infection, and severe fatal pulmonary TB. Here, we aim to address knowledge gaps 
in the organization of M.tb granulomas by identifying cell-based spatial 
features indicating asymptomatic lung infection. To address this gap, which 
cannot be directly studied in humans, we used lung sections from M.tb infected 
Diversity Outbred mice with acute pulmonary TB, asymptomatic M.tb infection, or 
chronic pulmonary TB that were stained for T cells, B cells, macrophages, and 
bronchiolar epithelial cells by multiplexed immunofluorescence. We first 
developed a new, accurate model to automatically segment lung granulomas, 
detect/quantify the cell types within granulomas, and extract the location of 
immune cells in granulomas for each disease state. Analysis of model-derived 
results show that lung granulomas from asymptomatic mice have a characteristic 
spatial profile consisting of higher CD4+ and CD8a+ T cell densities, closer B 
cell proximity to bronchiolar epithelium, and increased T cell-macrophage 
proximity in asymptomatic M.tb infection. Next, we propose a second novel 
approach to utilize a large language model (LLM) to independently decode complex 
cellular patterns within granulomas, and distinguished key immunological 
signatures: balanced immune expression in asymptomatic M.tb mice, dysfunctional 
responses with low cellularity in acute TB, and highest immune cells in chronic 
TB. Overall, the results from this study show that lung granulomas in 
asymptomatic infection are characterized by increased T cell density, increased 
numbers of peribronchiolar B cells, and T cells closer to macrophages as 
compared to acute and chronic TB. These methods and results help establish an 
automated pipeline to extract and analyze data from multiplexed fluorescence 
images and provide a foundation to better understand how granuloma architecture 
varies by disease state.
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Strong sustained type I IFN signaling acts cell intrinsically to impair IFNγ 
responses and cause tuberculosis susceptibility.

Fattinger SA, Chavez RA, Witt KC, Parisi B, Rodriguez JJ, Turcotte EA, Brydon 
EC, Fairgrieve MR, Dhaliwal H, Lee AY, Kotov DI, Vance RE.

Mycobacterium tuberculosis ( Mtb ) causes over one million annual deaths, but 
most infected individuals never exhibit symptoms. Type I interferons (IFNs) have 
emerged as a major factor driving Mtb susceptibility, but how type I IFNs impair 
immunity to Mtb is a key unresolved question. Here we show that an early and 
primary effect of type I IFN during Mtb infection is the cell-intrinsic 
impairment of IFNγ signaling. IFNγ signaling was selectively impaired in the 
subset of infected macrophages experiencing high and sustained levels of type I 
IFN signaling. Genetic elimination of RESIST, a recently described positive 
regulator of type I IFN production, specifically eliminated the high and 
sustained type I IFN response, fully restored IFNγ signaling, and rescued Mtb 
susceptibility without affecting basal type I IFN responses. Our results 
demonstrate that strong and sustained type I IFN responses specifically and 
cell-intrinsically impair responsiveness to IFNγ to cause Mtb susceptibility.

DOI: 10.64898/2026.01.19.700487
PMCID: PMC12879652
PMID: 41659471

28. bioRxiv [Preprint]. 2026 Jan 29:2026.01.29.702471. doi: 
10.64898/2026.01.29.702471.

Whole blood transcriptional responses associated with bacterial burden in 
pulmonary tuberculosis.

Nhat LHT, Triet TM, Hai HT, Van LH, Thai LNH, Tram TTB, Thu DDA, Ha DTM, Nghia 
HDT, Thwaites G, Thuong NTT.

BACKGROUND: Pulmonary TB (PTB) patients present with a wide range of 
pre-treatment Mycobacterium tuberculosis ( Mtb ) burdens, which predict poor 
treatment outcomes. We sought to identify immune pathways and biomarkers 
associated with pre-treatment Mtb burden.
METHODS: We conducted whole-blood RNA sequencing in 295 Vietnamese adults with 
PTB, quantifying bacterial load using GeneXpert Ct values. Weighted gene 
co-expression network analysis (WGCNA) identified gene modules, pathways, and 
hub genes associated with Mtb burden. Deconvolution analysis assessed 
contributions of immune cell types. Key findings were validated in independent 
PTB (n=171) and TB meningitis (TBM, n=281) cohorts, and publicly available 
animal datasets. We used non-linear regression for variable selection to 
identify gene predictors of Mtb burden and hurdle regression to model Mtb loads 
below the detection limit.
FINDINGS: Higher Mtb burden correlated with prolonged symptom duration, elevated 
neutrophil and monocyte counts, and severe lung pathology. WGCNA identified a 
1,093-gene module associated with Mtb burden, characterized by coordinated 
innate-adaptive pathway interactions. Within this module, IFN-γ signaling 
participates in modulating the increase of innate signaling (Toll-like, Nod-like 
receptors, TNF) and the decrease of adaptive signaling (T- and B-cell receptor) 
pathways in high-burden patients. These responses were primarily driven by 
neutrophils and classical monocytes. CNIH4 emerged as the strongest hub-gene and 
a top predictor of bacterial burden, with consistent validation across 
independent PTB and TBM cohorts.
INTERPRETATION: Our study reveals systemic innate-adaptive immune dynamics 
underlying bacterial burden in PTB and identifies CNIH4 as a potential biomarker 
for treatment monitoring as well as a therapeutic target.
FUNDING: National Institute of Health; Wellcome Trust, UK.
RESEARCH IN CONTEXT: Evidence before this study: We searched PubMed from Jan 1, 
2000, to Dec 10, 2025, without language restrictions, for human studies 
examining the relationship between Mycobacterium tuberculosis (Mtb) burden and 
host blood transcriptional responses in pulmonary tuberculosis. Search terms 
were used in combination as follows: ("Tuberculosis, Pulmonary" OR "pulmonary 
tuberculosis" OR PTB) AND ("Mycobacterium tuberculosis" OR mycobacter*) AND 
("bacterial load" OR "bacterial burden" OR "sputum smear" OR "smear grade" OR 
xpert OR genexpert OR "cycle threshold" OR ct OR "time to positivity" OR TTP OR 
CFU OR "molecular bacterial load" OR MBLA)) AND (blood OR "whole blood" OR 
"peripheral blood") AND (RNA-seq OR "RNA sequencing" OR transcriptom* OR "gene 
expression" OR microarray). We included studies of active pulmonary tuberculosis 
that measured quantitative or semi-quantitative bacterial burden and profiled 
host blood transcriptome-wide responses at baseline, reporting either 
differential expression by burden strata or associations between bacterial 
burden and host gene expression. We excluded studies limited to latent 
tuberculosis, animal or in vitro models, diagnostic or prognostic signature 
studies without bacterial burden measurement, studies focused on treatment 
response, and studies using targeted assays without transcriptome-wide 
profiling.This search identified 12 articles describing blood transcriptional 
signatures for tuberculosis diagnosis, prognosis, and treatment response. 
However, only one study directly examined the relationship between pre-treatment 
bacterial burden and whole-blood transcriptome-wide profiles. That study 
demonstrated differences in systemic gene expression between patients with 
higher and lower sputum mycobacterial load and proposed a 20-gene blood 
signature associated with bacterial burden. However, the analysis was limited by 
small sample size, lack of pathway-level and cellular interpretation or 
assessment of correlation between signature with bacterial load.Added value of 
this study: Our study advances existing evidence by leveraging the wide spectrum 
of pre-treatment bacterial burden observed in routine clinical populations, 
quantified using GeneXpert Ct values, and integrating this with whole-blood RNA 
sequencing in large, well-characterized clinical cohorts. Through network-based 
transcriptomic analysis, immune cell deconvolution, and non-linear modelling, we 
identify a bacterial burden-associated gene network characterized by enhanced 
innate inflammatory signaling and relative suppression of adaptive immune 
pathways, predominantly driven by neutrophils and classical monocytes and 
modulated by IFN-γ signaling. Within this network, CNIH4 emerges as a central 
hub gene and a robust predictor of bacterial burden, with consistent validation 
across independent pulmonary tuberculosis and tuberculous meningitis 
cohorts.Implications of all the available evidence: Taken together, the 
available evidence indicates that host blood transcriptional responses correlate 
with bacterial burden in pulmonary tuberculosis, but previous studies have 
provided limited insight into the underlying immune processes. Our findings 
strengthen the biological link between pre-treatment mycobacterial burden and 
systemic immune dysregulation, showing that higher bacterial burden is 
associated with transcriptional state marked by coordinated upregulation of 
innate immune responses and downregulation of adaptive immune pathways. These 
results support the use of host transcriptomic profiling as a biologically 
informative complement to sputum-based measures of bacterial burden and 
highlight burden-associated immune pathways, particularly CNIH4, as a potential 
target for treatment monitoring and host-directed therapeutic development.
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Determinants of tuberculosis in the prison population in Catalonia.
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OBJECTIVE: Describe the characteristics of inmates who have or have had 
tuberculosis (TB) and identify associated factors.
MATERIAL AND METHOD: An observational, prospective, multicenter, 
population-based study was carried out on patients admitted to the nine prisons 
in Catalonia between March 1 and June 30, 2023. The patient's history of TB was 
assessed, and the presence of current TB was confirmed/ruled out. In TB cases, 
predictor variables were studied using bivariate and multivariate logistic 
regression analysis, calculating the risk ratio (RR) and its 95% confidence 
interval (CI).
RESULTS: There were 1,679 admissions, 2.3% with previous TB and 1 with TB 
detected at screening. TB cases were older (45.1 vs. 33.7 years) and more 
frequently intravenous drug users (6.9% vs. 1.7% in non-users), Asian (9.1% vs. 
1.4% in non-Asian), HIV-infected (10.3% vs. 1.9% in non-infected) and homeless 
(3.4% vs. 1.9% in those with a home). Multivariate analysis confirmed the 
association with: a) be older (RR: 2.9 in >30 years of age and RR=5.8 in >60 
years of age, p =0.001); b) Asian origin (RR: 8.81; p <0.001); and c) not having 
a home (RR: 3.07; p = 0.005).
DISCUSSION: 2.3% had or had previously had tuberculosis. Therefore, it is 
essential to carry out tuberculosis screening upon admission to detect new cases 
or exacerbations and prevent TB transmission in an enclosed environment. 
Previous tuberculosis was more common in older adults, Asians, and those without 
shelter or housing; such groups require special follow-up.
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Fine-Needle Aspiration Cytology (FNAC)-Based Diagnosis of Disseminated 
Tuberculosis in an HIV-Positive Patient Presenting With Pyrexia of Unknown 
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Pyrexia of unknown origin (PUO) in immunocompromised patients presents a 
significant diagnostic challenge, particularly when common clinical clues are 
absent. In human immunodeficiency virus (HIV)-positive individuals, tuberculosis 
(TB) often manifests atypically, leading to diagnostic delays and potentially 
worsening outcomes. We report the case of a middle-aged HIV-positive man who 
presented with persistent high-grade fever without an identifiable source. 
Despite comprehensive investigations, routine diagnostic tests yielded 
inconclusive results. Fine-needle aspiration cytology (FNAC) of an axillary 
lymph node revealed necrotizing granulomatous inflammation consistent with 
tuberculosis. The initiation of anti-tuberculosis therapy (ATT) led to rapid 
clinical improvement. This case highlights the importance of considering 
disseminated TB in the differential diagnosis of PUO in HIV-infected patients, 
even in the absence of classical pulmonary or systemic signs. FNAC proved to be 
a pivotal diagnostic tool in identifying the etiology and guiding effective 
treatment. Early recognition and timely intervention can markedly improve 
outcomes in such complex presentations.
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A man in his late 30s, recently diagnosed with HIV-1, presented with persistent 
fever, weight loss, and fatigue, despite prior treatment for immune 
reconstitution inflammatory syndrome (IRIS). Imaging studies revealed 
splenomegaly, hepatic and splenic micronodular lesions, and pulmonary 
micronodules. A liver biopsy, pivotal in establishing the diagnosis, 
demonstrated multiple well-formed epithelioid granulomas with focal central 
necrosis, indicative of an infectious etiology. Polymerase chain reaction (PCR) 
analysis of the biopsy fragment confirmed the presence of Mycobacterium 
tuberculosis. The integration of histopathological findings and PCR analysis was 
instrumental in diagnosing extrapulmonary tuberculosis (TB) involving the liver 
and spleen. The patient was started on anti-TB therapy in conjunction with 
continued antiretroviral treatment, resulting in significant clinical 
improvement, with resolution of fever and weight gain. This case highlights the 
critical role of pathology in diagnosing extrapulmonary TB in HIV-positive 
patients presenting with systemic symptoms such as fever and weight loss.
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Dual Mycobacterial Infection: Rare Coinfection of Mycobacterium tuberculosis and 
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There is little research on the subject, despite the rising prevalence of 
concurrent Mycobacterium tuberculosis (MTB) and nontuberculous mycobacteria 
(NTM) infections. We present the case of a 48-year-old immunocompetent man 
diagnosed with pulmonary tuberculosis with simultaneous sputum cultures positive 
for NTM. Chest imaging revealed bilateral upper-lobe cavitary lesions, and 
serial sputum studies demonstrated persistent MTB on acid-fast bacilli smears 
and MTB polymerase chain reaction. Standard four-drug antituberculous therapy 
was initiated. However, concurrent sputum cultures subsequently 
grew Mycobacterium abscessus and later Mycobacterium avium complex, prompting 
the addition of amikacin, cefoxitin, and azithromycin based on infectious 
disease consultation. This case illustrates the diagnostic and therapeutic 
challenges inherent to MTB-NTM coinfection, where distinguishing true NTM 
disease from colonization is critical, and underscores the importance of 
multidisciplinary management.

Copyright © 2026, Aryal et al.

DOI: 10.7759/cureus.100932
PMCID: PMC12875410
PMID: 41658724

33. Cureus. 2026 Jan 7;18(1):e101052. doi: 10.7759/cureus.101052. eCollection 2026 Jan.
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INTRODUCTION:  Compared with other types of central nervous system tuberculosis 
(TB), meningeal TB has a greater fatality rate. However, data on mortality 
predictors are limited. This study aimed to determine predictors of mortality in 
patients with meningeal TBM.
STUDY DESIGN: This was a hybrid retrospective-prospective (ambispective) study, 
in which data were collected retrospectively for patients admitted between 
January 2019 and December 2020 and prospectively for patients admitted between 
January 2021 and March 2022.
MATERIALS AND METHODS:  We conducted an ambispective cohort study of 132 adults 
(>18 years) with suspected meningitis admitted to the All India Institute of 
Medical Sciences, Rishikesh, India, between January 2019 and March 2022. 
Patients were classified as having definite, probable, or possible tuberculous 
meningitis (TBM) using the Lancet Consensus case definition. The primary outcome 
was in-hospital mortality. Univariable and multivariable Cox 
proportional-hazards models were used to identify predictors.
RESULTS:  Of the 132 patients enrolled in the study, 66 were classified as 
having definitive TBM, 12 as probable TBM, 21 as possible TBM, and 33 as 
non-TBM. The overall mortality rate among patients with any form of TBM 
(definitive, probable, or possible) was 37.87% (25 deaths), with the highest 
mortality observed in the definitive TBM group, accounting for 32.3% of deaths 
(21 cases). Fever, altered sensorium, high serum neutrophil count, low serum 
lymphocyte count, high CSF lymphocyte count, and low CSF neutrophil count were 
significantly associated (p<0.05) with the variable definitive TBM as a 
predictor of mortality in our study.
CONCLUSIONS:  Simple hematological and CSF parameters can help stratify risk in 
TBM. These markers may guide early clinical decisions and closer monitoring.
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Background and aim Hypercalcemia is a recognized metabolic complication in 
patients with pulmonary tuberculosis (TB), attributed to extrarenal synthesis of 
1,25-dihydroxyvitamin D (1,25(OH)₂D or calcitriol) by activated macrophages 
within granulomatous lesions. Biochemical characterization, including 
parathyroid hormone (PTH) measurement, is essential for excluding alternative 
etiologies. Serum calcitriol measurement is critical for directly confirming the 
postulated mechanism. The aim of the study was to determine the prevalence, 
severity pattern, biochemical profile, including serum calcitriol, risk factors, 
and treatment response of hypercalcemia in adults with pulmonary TB. Methods 
Medical records of 100 adults with microbiologically confirmed pulmonary TB 
confirmed by sputum acid-fast bacilli (AFB) smear, mycobacterial culture (MC), 
or Mycobacterium tuberculosis rifampicin resistance (MTB/RIF) treated between 
January 1, 2022, and December 31, 2022, at Brar Multispecialty Hospital, 
Ludhiana, India, were reviewed. Corrected serum calcium was recorded at 
baseline, one, two, three, and six months. Hypercalcemia was defined as 
corrected calcium >10.5 mg/dL (2.62 mmol/L) and graded as mild (10.6-11.5 
mg/dL), moderate (11.6-12.5 mg/dL), or severe (>12.5 mg/dL). All hypercalcemic 
patients underwent measurement of serum calcitriol (1,25-dihydroxyvitamin D), 
PTH, and 25-hydroxyvitamin D (25(OH)D) as per standard hypercalcemia evaluation 
protocol, with direct calcitriol measurement enabling confirmation of the 
granulomatous mechanism. Results Hypercalcemia (>10.5 mg/dL) occurred in 22 
patients (22%; 95% CI: 14.6-31.6%) at baseline, with 16 (72.7%) classified as 
mild and six (27.3%) moderate. All hypercalcemic patients demonstrated 
suppressed PTH (6.2±2.0 pg/mL, range 3.3-9.6 pg/mL; reference range 10-65 
pg/mL), confirming a non-parathyroid-mediated mechanism and excluding 
primary/secondary hyperparathyroidism. Serum 25(OH)D levels were within normal 
range (37.0±6.0 ng/mL; reference range 20-50 ng/mL). Serum phosphate was 
measured in all hypercalcemic patients with a mean of 3.1±0.5 mg/dL (reference 
range 2.5-4.5 mg/dL), supporting the granulomatous mechanism. Critically, direct 
measurement of serum calcitriol in all hypercalcemic patients revealed uniform 
elevation (78.5±15.2 pg/mL; reference range 15-65 pg/mL), directly 
confirming the extrarenal 1α-hydroxylase mechanism. Disseminated TB 
(multivariate OR: 2.4, 95% CI: 1.1-5.3, p=0.028) and chronic kidney 
disease (multivariate OR: 3.8, 95% CI: 1.3-11.1, p=0.015) were independent risk 
factors. Complete calcium normalization occurred in all hypercalcemic patients 
by six months of anti-TB therapy (median time 2.0 months, IQR: 1.3-2.9 months). 
Conclusion Hypercalcemia affects approximately 22% of patients with pulmonary 
TB. Suppressed PTH with normal 25(OH)D, normal phosphate, and elevated 
calcitriol confirms the characteristic biochemical pattern of granulomatous 
hypercalcemia resulting from extrarenal calcitriol synthesis. Complete 
resolution with anti-TB therapy supports calcium and vitamin D metabolite 
screening in high-risk TB populations.
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Pulmonary Delivery of Rifampicin.

Ahmad MS(1), Sabei FY(2), Safhi AY(2), Salawi A(2), Alsalhi A(2), Hanbashi A(3), 
Niazi ZR(1), Shah KU(1).

Author information:
(1)Particle Design and Drug Delivery Laboratory, Faculty of Pharmacy, Gomal 
University, Dera Ismail Khan, Khyber Pakhtunkhwa 29050, Pakistan.
(2)Department of Pharmaceutics, College of Pharmacy, Jazan University, Jazan 
45142, Saudi Arabia.
(3)Department of Pharmacology and Toxicology, College of Pharmacy, Jazan 
University, Jazan 45142, Saudi Arabia.

The study aimed to produce spray-dried microparticles with a higher payload of 
rifampicin and a suitable size range for targeted drug delivery to alveolar 
macrophages. The microparticles were initially optimized with respect to 
solution feed rate, concentration of chitosan, and addition of surfactant, 
followed by homogenization. The optimized formulations were loaded with 
rifampicin in the ratios of 1:1 (F4L), 1:2 (F3L and F5L), and 1:4 (F2L), 
respectively. The microparticles were assessed for their particle size, 
morphology, drug content, flow properties, drug release, and aerodynamic 
performance. The chemical compatibility of the drug with excipients in 
microparticles was assessed using FTIR, while the crystalline and/or amorphous 
nature of the spray-dried powder was confirmed using XRD analysis. The 
pharmacokinetic parameters were compared after oral and intratracheal 
administration in rats. The microparticles, within the size range of 2 to 6 μm 
and percentage yield of 23-51%, were efficiently synthesized. The structure of 
the microparticles was significantly altered with increasing concentrations of 
rifampicin in the microparticles. The microparticles had a drug association 
efficiency of above 60%. The microparticles released rifampicin in a sustained 
fashion (>95%) by anomalous non-Fickian diffusion. The optimized microparticles 
(F5L) achieved a dispersed fraction of 89%, an inhaled fraction of 69% with 
FPF≤3 μm of 51.51%. The microparticles achieved a significantly lower area under the curve (AUC) of 80.845 ± 9.42 μg/mL·h than marketed tablets (140.468 ± 12.53 μg/mL·h) due to higher lung drug retention. The in vitro and in vivo findings indicate the suitability of microparticles for potential applications in 
tuberculosis.
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OBJECTIVES: Tuberculosis (TB) is a major global health crisis exacerbated by 
conflict and displacement. These factors disrupt health care and create 
overcrowded, unsanitary conditions that accelerate TB spread. This study 
investigated pulmonary TB epidemiology among refugees, internally displaced 
persons, and host communities in northwestern Ethiopia.
METHODS: A multicenter cross-sectional study was conducted from July 1 to 
September 30, 2024 at Dabat and Metema refugee sites in northwestern Ethiopia. 
In this study, 1350 sputum samples were tested using GeneXpert MTB/RIF, with 
culture performed on Löwenstein-Jensen medium. Data were analyzed in IBM SPSS 
Statistics, Version 27 using logistic regression, with model fitness assessed to 
ensure reliable findings.
RESULTS: Among 1350 study participants in northwestern Ethiopia, 56% were male, 
with a mean age of 35.29 years. The prevalence of Xpert MTB/RIF-confirmed TB was 
102 cases (7.56%), of which 80 (78.4%) were culture-confirmed. Multivariable 
logistic regression identified several factors significantly associated with TB 
infection, such as cigarette smoking, recent TB contact, occupational exposure, 
diabetes, limited health care access, prolonged camp stay, alcohol consumption, 
biomass smoke exposure, weight loss, and shortness of breath.
CONCLUSIONS: This study demonstrated a high prevalence of Mycobacterium 
tuberculosis among conflict-affected displaced populations. Diabetes mellitus, 
smoking, recent TB contact, alcohol use, biomass smoke exposure, prolonged camp 
residence, and poor health care access were identified as significant risk 
factors.
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OBJECTIVES: The increasing burden of extensively drug-resistant tuberculosis 
(XDR-TB) undermines global TB control efforts.
METHODS: This was a case series study conducted from January 1, 2007, to 
December 31, 2024, in the Department of Pulmonology at Sylvanus Olympio 
University Teaching Hospital.
RESULTS: We report a series of three cases. Case 1: A 30-year-old man with a 
history of contact with an XDR-TB case was treated with a 20-month regimen. 
Culture conversion was achieved at the 3rd month of treatment. A complication in 
the form of pyopneumothorax occurred during the 6th month of therapy. Case 2: A 
51-year-old patient with no significant medical history was diagnosed with 
XDR-TB after 4 months of treatment for multidrug-resistant TB (MDR-TB). 
Conversion of follow-up cultures was achieved 2 months after modification of the 
treatment regimen. Case 3: A 62-year-old woman living with human 
immunodeficiency virus (HIV), previously treated for MDR-TB, developed XDR-TB 
during the course of treatment. The patient died on the 29th day of XDR-TB 
treatment.
CONCLUSIONS: XDR-TB is a curable disease. Early and accurate diagnosis allows 
for better selection of the most appropriate treatment strategy.
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BACKGROUND: Anti-tuberculosis drug-induced liver injury (AT-DILI) is one of the 
significant adverse effects of first-line tuberculosis therapy, frequently 
resulting in treatment discontinuation. Genetic polymorphisms in 
N-acetyltransferase 2 (NAT2), a key enzyme in the metabolism of isoniazid (an 
anti-TB drug), are suggested to influence AT-DILI susceptibility.
METHODS: A meta-analysis of published studies was conducted to evaluate the 
association between NAT2 polymorphisms and the risk of AT-DILI. Literature 
searches were conducted in PubMed, Web of Science, Wiley, ScienceDirect, and 
Medline up to December 2024. A total of 48 studies comprising 11,035 patients 
were included. Pooled odds ratios (ORs) with 95% confidence intervals (CIs) were 
calculated. Subgroup analyses were conducted based on region, study design, 
genotyping method, hepatotoxicity definitions, and NAT2 genetic variants. 
Heterogeneity, publication bias, quality assessment, and sensitivity analysis 
were assessed using the I2 statistic, Egger's test, the Newcastle-Ottawa Scale 
(NOS), and the leave-one-out method, respectively.
RESULTS: Slow acetylator genotypes were significantly associated with an 
increased risk of AT-DILI (pooled OR = 3.02; 95% CI = 2.50-3.64; p < 0.001). 
Moderate heterogeneity was observed (I2 = 58.74%). No significant publication 
bias was observed (p = 0.199).
CONCLUSION: NAT2 acetylator status was significantly associated with the 
likelihood of experiencing hepatotoxicity related to anti-tuberculosis drugs.
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Tuberculosis, caused by Mycobacterium tuberculosis (Mtb), remains a significant 
global health challenge due to the pathogen's ability to evade host immune 
responses and persist within macrophages. We investigated the metabolic changes 
in mouse bone marrow-derived macrophages (BMDMs) upon Mtb infection and 
identified significant alterations in gene expression related to key metabolic 
pathways through RNA sequencing analyses. Among them, glycolysis-related genes, 
including hypoxia-inducible factor 1α as a key regulator of glycolysis, are 
upregulated in Mtb-infected BMDMs. To investigate whether glycolysis plays a 
critical role in reducing intracellular Mtb growth, we cultured Mtb-infected 
BMDMs under high- or low-glucose conditions. We found that high-glucose 
conditions increased glycolytic enzyme levels, inducible nitric oxide synthase 
expression and proinflammatory cytokine production, reducing Mtb's intracellular 
survival. HIF1α agonist treatment increased glycolysis, reactive oxygen species 
levels and proinflammatory cytokine production, enhancing bactericidal activity 
against Mtb. In contrast, inhibition of HIF1α by a specific inhibitor FM19G11 
leads to decreased glycolysis, reduced proinflammatory cytokine production and 
increased Mtb survival. Since succinate has been known to increase the 
stabilisation and activation of HIF1α, we added succinate to Mtb-infected BMDMs 
to evaluate the function of succinate related to HIF1α activation. As expected, 
succinate treatment enhanced glycolysis through HIF1α stabilisation and shifted 
BMDMs to proinflammatory M1-like phenotype. Our findings indicate that 
Mtb-induced glycolysis plays a central role in the reduction of intracellular 
Mtb in BMDMs. Succinate is a key factor for HIF1α-mediated glycolysis in 
Mtb-infected BMDMs.
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Evaluating metagenomic sequencing as a stool-based diagnostic in children with 
presumptive TB in Uganda.
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BACKGROUND: Stool-based molecular tests are a noninvasive option for pediatric 
tuberculosis (TB) diagnosis, but have lower sensitivity compared to sputum-based 
tests. Untargeted metagenomic sequencing (mNGS) on stool could improve 
sensitivity and identify new gene targets for molecular testing.
METHODS: We performed shotgun mNGS on DNA isolated from stool samples of 
children undergoing assessment for pulmonary TB in Uganda. We defined the 
performance of mNGS to identify Mycobacterium tuberculosis ( Mtb ) against a 
microbiological reference standard (MRS, TB if sputum Xpert Ultra or culture 
positive) and a composite reference standard (TB if confirmed or unconfirmed 
TB). We also compared accuracy of mNGS against the stool-based Xpert Ultra test. 
Finally, we identified enriched genomic loci among Mtb classified reads.
RESULTS: We analyzed 176 stool samples of children with a median age of 3.6 
years (IQR, 1-6 years). !"#$%&'(')*(+,-. (')*(&*%&$'$/$'$*&(01(234-(5$')(60&$'$/*(78(9*1$%*9(as ≥ 1, 2, or 5 sequence fragments were 35.5% (95% CI 19%:;;<=.(>;?@<(AB>< : 45%), and 19.4% (13%-25%) respectively, and specificities 92.64% (87%-96%), 97% (93%-99%), and 99.3% (96%-100%). Stool Xpert Ultra had similar sensitivity (22.6%) to stool mNGS considering all samples tested. In a head-to-head comparison, stool mNGS had lower sensitivity than stool Xpert Ultra (38.5% vs. 53.8%, difference -15.3%, 95% CI 14-68 to 25-81). mNGS utilized rRNA, virulence proteins and membrane proteins not targeted in current PCR-based platforms.
CONCLUSIONS: Metagenomic sequencing of stool DNA did not increase sensitivity of 
TB detection, but identified novel targets for molecular testing that may 
support development of more sensitive tests.

DOI: 10.64898/2026.01.29.26345155
PMCID: PMC12889781
PMID: 41674603

41. Rev Soc Bras Med Trop. 2026 Feb 6;59:e04382025. doi: 
10.1590/0037-8682-0438-2025. eCollection 2026.

Multifocal Extrapulmonary Tuberculosis Presenting with a Masticatory Space 
Abscess.

Alay RA(1), Gözgeç E(2), Aksakal A(3), Alay H(4).

Author information:
(1)Department of Child Health and Diseases, Faculty of Medicine, Ataturk 
University, Erzurum, Turkey.
(2)Department of Radiology, Faculty of Medicine, Ataturk University, Erzurum, 
Turkey.
(3)Department of Pulmonary Diseases, Faculty of Medicine, Ataturk University, 
Erzurum, Turkey.
(4)Department of Infection Diseases and Clinical Microbiology, Faculty of 
Medicine, Ataturk University, Erzurum, Turkey.

DOI: 10.1590/0037-8682-0438-2025
PMCID: PMC12880759
PMID: 41670085

42. Rev Soc Bras Med Trop. 2026 Feb 6;59:e04032025. doi: 
10.1590/0037-8682-0403-2025. eCollection 2026.

Tuberculosis suggesting lung cancer.

Hochhegger B(1), Zanetti G(2), Marchiori E(2).

Author information:
(1)Department of Radiology, University of Florida, Gainesville, Florida, USA.
(2)Departamento de Radiologia, Universidade Federal do Rio de Janeiro, Rio de 
Janeiro, RJ. Brasil.

DOI: 10.1590/0037-8682-0403-2025
PMCID: PMC12880760
PMID: 41670083

43. J Trop Med. 2026 Feb 14;2026:8879019. doi: 10.1155/jotm/8879019. eCollection 
2026.

Exploring the Natural Products Atlas (NPAtlas) Database for Hunting Prospective 
Irreversible Covalent DprE1 Inhibitors With Antitubercular Activity: An 
Integrated In-Silico Approach.

Ibrahim MAA(1)(2)(3), Mahmoud DGM(1), Ebada SS(4)(5), Sidhom PA(6), Mekhemer 
GAH(1), Hegazy MF(7), Han Y(8), Abalkhail T(9).

Author information:
(1)Chemistry Department, Faculty of Science, Minia University, Minia, 61519, 
Egypt, minia.edu.eg.
(2)School of Health Sciences, University of KwaZulu-Natal, Westville Campus, 
Durban, 4000, South Africa, ukzn.ac.za.
(3)Department of Supportive Requirements, University of Technology and Applied 
Sciences, Nizwa, 611, Oman, hct.edu.om.
(4)Department of Pharmacognosy, Faculty of Pharmacy, Ain Shams University, 
Cairo, 11566, Egypt, asu.edu.eg.
(5)Department of Microbial Drugs, Helmholtz Centre for Infection Research GmbH, 
Braunschweig, 38124, Germany.
(6)Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Tanta 
University, Tanta, 31527, Egypt, tanta.edu.eg.
(7)Chemistry of Medicinal Plants Department, National Research Centre, Giza, 
12622, Egypt, nrc.sci.eg.
(8)School of Life and Pharmaceutical Sciences, Dalian University of Technology, 
Panjin, China, dlut.edu.cn.
(9)Department of Botany and Microbiology, College of Science, King Saud 
University, Riyadh, 11451, Saudi Arabia, ksu.edu.sa.

As the second most deadly infectious disease worldwide after COVID-19, 
tuberculosis (TB) remains a pressing global health issue, further aggravated by 
multidrug-resistant TB (MDR-TB) and extensively drug-resistant TB (XDR-TB) 
strains. There is an urgent need to identify new anti-TB treatments and novel 
therapeutics to confront drug resistance. The decaprenylphosphoryl-D-ribose 
oxidase (DprE1) is an essential protein for the biosynthesis of the 
mycobacterial cell wall, and its inhibition features a promising antitubercular 
strategy. NPAtlas was utilized as a reference database, comprising natural 
products with confirmed biological effects. The aim of the current study is to 
identify and prioritize promising nitro-containing natural products from the 
NPAtlas as potential covalent DprE1 inhibitors using advanced in silico 
approaches. Herein, the docking scores of 133 nitro-containing NPAtlas compounds 
were assessed using a covalent docking technique. Thereafter, NPAtlas compounds 
with docking scores lower than PBTZ169 (calc. -7.8 kcal·mol-1) were subjected to 
molecular dynamics simulation (MDS), accompanied by binding energy estimations 
utilizing the MM-GBSA approach. Based on MM-GBSA//250 ns MDS, NPA011203, 
NPA013234, NPA016048, NPA012944, NPA001712, and NPA002823 demonstrated higher 
binding affinities against DprE1 with ΔG binding values of -75.6, -62.7, -61.6, 
-57.6, -54.8, and -50.7 kcal·mol-1, respectively, than PBTZ169 (calc. 
-49.4 kcal·mol-1). The identified NPAtlas compounds also demonstrated structural 
and energetic stability within the DprE1 active site throughout 250 ns MDS. 
Physicochemical and ADMET predictions of the identified NPAtlas compounds 
indicated a suitable molecular size, favorable absorption, and negligible 
toxicity, suggesting their potential oral bioavailability. These in silico 
outcomes provide preliminary insights into the identified NPAtlas compounds as 
potential DprE1 inhibitors and can guide subsequent in vitro/in vivo 
experiments.
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WhiB-like (Wbl) family proteins are a unique family of iron-sulfur ([4Fe-4S]) 
cluster-bound transcription factors found exclusively in Actinobacteria and 
actinobacteriophages, including the notoriously persistent pathogen 
Mycobacterium tuberculosis (Mtb). Despite their critical roles in cell 
development, stress response and antibiotic resistance, the mechanisms of gene 
regulation by the Wbl family proteins are not fully understood due to the lack 
of a canonical DNA-binding motif in most Wbl proteins. Here, we present 
structural and biochemical evidence demonstrating that all Mtb Wbl proteins bind 
to the same site in the conserved region 4 of the primary sigma 70 factor 
facilitated by a previously unrecognized structural motif, the aromatic patch, 
in the Wbl family. Our phylogenetic findings provide compelling evidence for a 
complex evolutionary relationship of Wbls between actinobacteria and the 
associated phages. Together, this work fills a critical gap in our understanding 
of the function, mechanism and evolutionary origin of Wbls.
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BACKGROUND: Timely detection of drug-resistant tuberculosis (DR-TB) is essential 
for effective treatment and preventing poor outcomes. Rapid molecular 
diagnostics are promising alternatives to conventional phenotypic drug 
susceptibility testing (pDST), offering faster and more accessible detection of 
resistance. This study evaluated the cost-effectiveness of rapid molecular 
assays, alone or combined with pDST, for detecting resistance to isoniazid, 
rifampicin, and fluoroquinolones from a South African healthcare provider 
perspective.
METHODS: A decision-analytic model was developed to simulate TB-related outcomes 
for a hypothetical cohort of microbiologically confirmed TB patients. Nine 
diagnostic strategies were evaluated: pDST alone; four rapid molecular tests 
(line probe assays [LPAs], Xpert MTB/RIF [Xpert] followed by Xpert MTB/XDR 
[Xpert XDR], Xpert MTB/RIF Ultra [Xpert Ultra] followed by Xpert XDR, and 
targeted next-generation sequencing [tNGS]); and combinations pairing each 
molecular test with pDST. Outcomes included early treatment rates, mortality, 
direct medical costs, disability-adjusted life-years (DALYs), and incremental 
cost-effectiveness ratios (ICERs). Base-case, sensitivity, and scenario analyses 
were performed.
RESULTS: In the base-case analysis, 'Xpert followed by Xpert XDR + pDST' was the 
preferred cost-effective strategy, with an ICER of USD 6,554/DALY averted-below 
South Africa's GDP per capita threshold. While 'tNGS + pDST' yielded the 
greatest health benefits-lowest DALYs (1.9877), highest early treatment rate 
(995.54/1,000 tested), and lowest mortality (90.22/1000 tested)-its ICER (USD 
25,918/DALY averted) exceeded three times the GDP per capita, rendering it not 
cost-effective. Sensitivity analyses highlighted the impact of diagnostic 
accuracy and treatment timing on cost-effectiveness outcomes. Probabilistic 
sensitivity analysis showed 'tNGS + pDST' had the highest probability of being 
cost-effective when the willingness-to-pay threshold exceeded USD 10,500/DALY 
averted. Diagnostic replacement scenario analysis revealed that tNGS alone could 
be a cost-effective alternative (ICER = USD 1712 per DALY averted) when pDST was 
unavailable. An extended two-year time horizon analysis confirmed base-case 
robustness.
CONCLUSIONS: Combining rapid molecular diagnostics with pDST offers a 
cost-effective and clinically beneficial approach for DR-TB detection in 
high-burden settings. The Xpert-based strategy provides an optimal balance of 
diagnostic yield, early treatment, and economic efficiency in South Africa. tNGS 
represents a feasible alternative in settings where pDST is inaccessible, 
warranting further evaluation for broader implementation.
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Gastrointestinal tuberculosis (GI TB) is an uncommon form of extrapulmonary TB 
(EPTB). While it is more prevalent in endemic regions, its incidence is rising 
in developed countries due to factors such as immigration, HIV infection, and 
immunosuppressive therapy. We present a case of a 34-year-old woman with 
abdominal pain, nausea, and unintentional weight loss who was found to have 
imaging evidence of terminal ileal and colonic wall thickening, peritoneal 
thickening, and ascites, and was ultimately diagnosed with gastrointestinal TB 
after an endoscopic biopsy demonstrated noncaseating granulomatous ileitis, a 
cecal ulcer, and a positive GeneXpert Mycobacterium tuberculosis polymerase 
chain reaction (MTB-PCR) result in sputum. This report highlights an unusual 
presentation characterized by a nonproductive cough and the absence of typical 
risk factors or manifestations of pulmonary TB. It underscores the importance of 
considering TB in the broad differential diagnosis for individuals with 
nonspecific symptoms, as it may mimic inflammatory bowel disease. The patient 
demonstrated a favorable response to anti-TB treatment, highlighting the 
significance of early detection and appropriate management of this uncommon 
disease. We believe this report contributes to the growing body of literature on 
extrapulmonary manifestations of TB.
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India's pursuit of Tuberculosis (TB) elimination is contingent on the rapid 
universal scale-up of TB Preventive Treatment (TPT) for household contacts. 
However, current strategies largely neglect the asymptomatic active 
(subclinical) TB stage in terms of standardized diagnosis and optimized 
management. Consequently, administering TPT to individuals with unrecognized 
subclinical TB constitutes inadequate therapy that provides no patient benefit, 
enables community transmission, and risks minimal chances of iatrogenic drug 
resistance-violating the fundamental ethical principle of non-maleficence. We 
examine the tension between utilitarian public health goals and individual 
biomedical ethics, arguing for a transition within the National TB Elimination 
Program (NTEP) toward a rights-based framework prioritizing the clinical safety 
of household contacts. Crucially, the NTEP must institutionalize robust health 
education for contacts regarding the persistent risk of progression for at least 
24 months post-TPT completion, coupled with sustained clinical surveillance to 
mitigate delayed health-seeking behavior. Further, sustained investment in 
digital diagnostics and translational research apart from addressing 
implementation gaps in the private sector is paramount to making TPT safe, 
evidence-driven, and ethically responsible.

© 2026 The Authors.

DOI: 10.1016/j.lansea.2026.100730
PMCID: PMC12925466
PMID: 41732188

48. J Immunol. 2026 Feb 9;215(2):vkaf359. doi: 10.1093/jimmun/vkaf359.

Membrane atg8ylation and autophagy in protection against Mycobacterium 
tuberculosis.

Deretic V(1)(2).

Author information:
(1)Autophagy, Inflammation, and Metabolism Center of Biochemical Research 
Excellence, University of New Mexico School of Medicine, Albuquerque, NM, United 
States.
(2)Department of Molecular Genetics and Microbiology, University of New Mexico 
School of Medicine, Albuquerque, NM, United States.

Membrane atg8ylation is a broad homeostatic process of immunological import. It 
encompasses membrane repair and remodeling pathways, including canonical 
autophagy, in cells subjected to stress, damage, infection, and immune or 
metabolic signaling under microbe-induced or sterile inflammatory conditions. 
The initial reports on autophagy, which is one of membrane atg8ylation outputs, 
as a defense against Mycobacterium tuberculosis and other intracellular 
pathogens have ushered a new direction for immunological research but proved to 
be controversial once the studies have moved from in cellulo to in vivo studies 
in murine models. Recent research is beginning to resolve these controversies by 
revealing that membrane atg8ylation in general is key to host protection against 
M. tuberculosis. These developments inform us of how membrane atg8ylation and 
autophagy shape the innate and adaptive immunity against pathogens and invite 
further studies to identify downstream immunological effector mechanisms.
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Introduction . Cryptococcus neoformans and Mycobacterium tuberculosis (MTb) are 
opportunistic pathogens that share overlapping geographical distributions and 
physiological niches within the human body. Both are recognized by the World 
Health Organization as high-priority pathogens.Gap Statement. Although clinical 
reports of co-infections with cryptococcosis and tuberculosis are increasing, 
experimental studies exploring their interactions remain scarce.Aim. We aimed to 
observationally evaluate whether C. neoformans isolates would alter morphology 
when co-cultured with Mycobacteria spp. and observe how these changes might 
alter the host immune response to C. neoformans cells.Methodology. We cultured 
C. neoformans reference strain and clinical isolates in physiologically relevant 
growth media, in the presence or absence of Mycobacterium spp. Then, we 
generated alveolar-like macrophages and created a stimulation environment 
similar to a tuberculosis environment to perform phagocytic killing assays of C. 
neoformans cells.Results. Here, we demonstrate that C. neoformans can grow in 
the presence of either heat-killed MTb antigen or the live vaccine strain, 
Mycobacterium bovis BCG. In response to the presence of mycobacteria, C. 
neoformans increased in number and exhibited enhanced virulence-associated 
traits, including titan cell formation, capsule enlargement and increased 
survival from phagocytosis.Conclusion. This work provides proof of principle for 
a dynamic, inter-pathogen interaction that may contribute to the exacerbation of 
disease outcomes in settings of a co-infection.
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Introduction  Tuberculosis (TB) remains a relevant public health problem in 
Brazil, and in the Federal District it continues to pose challenges related to 
diagnosis, treatment adherence, and continuity of care. Monitoring 
epidemiological indicators is essential to identify weaknesses in TB control and 
to guide health system responses. Objective  To analyze the epidemiological 
situation of TB in the Federal District, Brazil, from 2015 to 2022, focusing on 
patient profile, treatment monitoring, and case closure outcomes, as well as to 
assess the impact of the COVID-19 pandemic on TB care. Methods  A descriptive 
epidemiological study was conducted using secondary data from the National 
Notifiable Diseases Information System, accessed through the Brazilian Ministry 
of Health database. The variables analyzed included the annual incidence of new 
TB cases, sociodemographic characteristics, type of case entry, directly 
observed treatment (DOT) coverage, and treatment outcomes. Population estimates 
were based on official census data. Results  A marked reduction in TB case 
detection and treatment success indicators was observed from 2020 onward, 
coinciding with the COVID-19 pandemic. Decreased cure rates, increased treatment 
abandonment, reduced coverage of DOT, and higher re-entry after abandonment were 
identified in the Federal District. Although a partial recovery in incidence 
occurred in 2022, the indicators did not return to pre-pandemic levels. 
Conclusion  The findings demonstrate the negative impact of the COVID-19 
pandemic on TB surveillance and care in the Federal District, highlighting the 
need to strengthen monitoring strategies, improve treatment adherence, and 
reorganize health services to mitigate long-term effects on TB control.
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Tuberculosis (TB) is endemic in Sri Lanka but is associated with a comparatively 
low overall disease burden. Pulmonary TB is the most common manifestation among 
immunocompetent individuals, whereas peritoneal TB is rare and presents 
significant diagnostic challenges due to nonspecific clinical features such as 
abdominal distension, chronic diarrhoea, and ascites. We report the case of a 
33-year-old immunocompetent male who presented with progressive, painless 
abdominal distension. A diagnostic mini-laparotomy with omental biopsy confirmed 
peritoneal TB. Anti-tuberculous therapy was initiated, resulting in complete 
resolution of ascites on follow-up. This case highlights the diagnostic 
difficulty of abdominal TB in immunocompetent patients and emphasizes the 
importance of maintaining a heightened suspicion and initiating early treatment 
to improve clinical outcomes.
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BACKGROUND: Diagnostic performance of tongue swab Mycobacterium tuberculosis PCR 
has been evaluated for facility-based triage of symptomatic tuberculosis (TB). 
It is unknown whether tongue swab performance differs for detection of 
asymptomatic TB in community-based screening.
METHODS: Tongue swabs were collected from adult household contacts of TB 
patients (HHC Cohort), and symptomatic adults presenting to clinics with 
presumptive TB (Clinic Cohort), at eight South African sites. TB Cases were 
defined by positive sputum Xpert Ultra or liquid culture, performed in all 
participants; and matched ∼1:3 (HHC Cohort) or ∼1:2 (Clinic Cohort) to Controls 
without TB. Tongue swabs in both cohorts were tested by high-volume qPCR; and in 
the Clinic Cohort, also by sequence-specific magnetic capture (SSMaC) with qPCR.
RESULTS: The Clinic Cohort included 217 TB Cases (100% symptomatic) and 437 
Controls. The HHC Cohort included 44 TB Cases (84.1% asymptomatic) and 136 
Controls. In the Clinic Cohort, sensitivity of SSMaC with qPCR was 73.2% 
(specificity 94.6%), but not significantly higher than high-volume qPCR (63.8%; 
p = 0.14) (specificity 94.4%). Sensitivity of high-volume qPCR in the Clinic 
Cohort (63.8%) was significantly higher than the HHC Cohort (34.1%; p = 0.0007) 
(specificity 91.9%). Among HHC, high-volume qPCR sensitivity was 35.1% for 
asymptomatic TB; 52.2% for TB with abnormal CXR; and 100% for TB with High 
sputum Xpert Ultra grade.
CONCLUSIONS: Sensitivity of tongue swab high-volume qPCR for community-based, 
household screening for asymptomatic TB was low, approximately half that of 
facility-based triage for symptomatic TB, but increased with radiographic 
severity and sputum bacillary load.
KEY POINTS: Sensitivity of tongue swab high-volume qPCR for community 
tuberculosis screening among primarily asymptomatic household contacts was low 
and approximately half that of facility-based triage for symptomatic 
tuberculosis. Sensitivity was lowest in individuals with normal chest 
radiography and low bacillary burden.
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Background. Non-tuberculous mycobacterial infective endocarditis (NTM-IE) is an 
uncommon but increasingly recognized aetiology of culture-negative endocarditis, 
particularly in the context of healthcare exposure. Rapidly growing 
non-tuberculous mycobacteria (NTM) species present significant diagnostic and 
therapeutic challenges due to their indolent nature and clinical similarity to 
tuberculosis. Case summary. We describe a case series of three patients with 
native valve infective endocarditis caused by rapidly growing NTM following 
recent percutaneous coronary intervention. All patients initially presented with 
prolonged fever and systemic inflammatory signs, and routine microbiological 
workup results were negative. The diagnosis was based on repeated blood and/or 
urine cultures with the detection of rapidly growing NTM, exclusion of 
Mycobacterium tuberculosis by PCR analysis and echocardiography demonstrating 
valvular vegetations. Cultures were performed on consecutive days at a single 
reference laboratory according to established protocols to reduce the risk of 
sample contamination. Species-level identification was not feasible because of 
limited resources. All patients received combination antimicrobial therapy 
guided by the available susceptibility data and expert consultation. Despite 
multidrug treatment, clinical outcomes were poor in these cases. Two patients 
died before definitive surgical intervention could be performed, and one patient 
died during the induction of the valve replacement surgery. Conclusion. This 
case series highlights the difficulties in diagnosing NTM-IE and its high 
mortality rate. NTM infection should be considered in patients with chronic 
fever after invasive cardiovascular procedures or with prolonged 
culture-negative endocarditis. Medical therapy is frequently inadequate, and a 
combined medical-surgical approach may be necessary.
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Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis is a 
small-vessel inflammatory disorder that can lead to rapidly progressive 
glomerulonephritis. Although tuberculosis has been linked to ANCA positivity, 
the development of biopsy-confirmed immune-mediated kidney disease during 
anti-tuberculosis therapy is rare. Herein, we describe a rare presentation of 
delayed ANCA seroconversion associated with rapidly progressive 
glomerulonephritis in a patient undergoing pulmonary tuberculosis treatment. We 
report the clinical course, laboratory findings, histopathology, and management 
of the case. A 49-year-old man with pulmonary tuberculosis initially presented 
with mild renal impairment and negative autoimmune serology and was treated with 
standard anti-tuberculosis therapy. Several months later, he developed recurrent 
hemoptysis accompanied by rapidly worsening kidney function and active urinary 
sediment. Repeat serological evaluation demonstrated a new cytoplasmic staining 
pattern on indirect immunofluorescence for antineutrophil cytoplasmic 
antibodies, consistent with proteinase 3 antibody positivity on antigen-specific 
immunoassay. Renal biopsy revealed pauci-immune crescentic glomerulonephritis, 
confirming ANCA-associated rapidly progressive glomerulonephritis. Following a 
multidisciplinary discussion, immunosuppressive therapy was initiated, and 
anti-tuberculosis treatment was continued. Despite the therapy, the patient 
remained dialysis dependent. In summary, delayed ANCA seroconversion may occur 
during anti-tuberculosis therapy and may be associated with severe 
immune-mediated renal disease. Kidney biopsy is essential when unexplained 
kidney deterioration develops during treatment. In selected patients with severe 
organ involvement, immunosuppressive therapy may be required despite active 
infection, following careful multidisciplinary evaluation.
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Tuberculosis remains a leading cause of global mortality, and rising bedaquiline 
resistance threatens the effectiveness of current drug-resistant treatment 
regimens. Bedaquiline resistance typically arises through mutations in Rv0678 
that upregulate drug efflux and confer cross-resistance to multiple drug 
classes. Here, we identify and optimise a chemical series targeting MenG, a 
central enzyme in the menaquinone biosynthesis pathway, yielding potent 
bactericidal inhibitors with in vivo efficacy. Strikingly, MenG inhibition 
restored bedaquiline susceptibility in efflux-mediated resistant strains, an 
effect confirmed in vivo where combination therapy achieved a 99.8% reduction in 
bacterial burden compared with bedaquiline alone. Potentiation also extended to 
pretomanid and other key agents. Disruption of upstream menaquinone and 
shikimate pathway enzymes produced similar resensitisation, establishing these 
pathways as tractable targets for restoring drug susceptibility in Mycobacterium 
tuberculosis . These findings provide a novel strategy to overcome bedaquiline 
resistance and strengthen future regimens for efflux-mediated drug-resistant 
tuberculosis.
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Nontuberculous mycobacteria (NTM) are pathogens that particularly infect 
patients with structural lung diseases, such as chronic obstructive pulmonary 
disease or cystic fibrosis. Several novel indole-2-carboxamides (ICs) that were 
synthesized in our laboratory have demonstrated potent antimicrobial activity 
against a wide panel of NTM pathogens with in vivo efficacy against 
Mycobacterium tuberculosis and Mycobacterium abscessus-infected mouse models. 
Lead ICs suffer poor aqueous solubility and permeability leading to high dosing 
regimens to achieve efficacy. The objective of this work is to conduct 
preformulation studies on two of the lead ICs (N2 and N21, US Patent 
20180036283A1). Scanning electron microscopy (SEM), thermal analyses 
[differential scanning calorimetry (DSC), thermogravimetric analysis (TGA)], 
hot-stage microscopy (HSM)], and X-ray powder diffraction (XRD) were used for 
their solid-state characterization. Octanol/water partition coefficient (LogP), 
pKa, solubility, pH stability, intrinsic dissolution and Caco-2 cell monolayer 
permeability were determined. Thermal analyses and XRD indicated that both ICs 
are crystalline solids. N21 exists at least in two polymorphic forms and the 
polymorphic transition was monotropic in nature. However, N2 did not show any 
polymorphism. These molecules with poor aqueous solubility (<0.2 μg/mL), and 
high Caco-2 cell monolayer permeability (>18 × 10-6 cm/s), suggested that both 
ICs belong to Biopharmaceutics Classification System (BCS) class II and may pose 
absorption and bioavailability challenges in vivo, primarily due to the poor 
aqueous solubility. The BCS class II designation is defined by marketed doses, 
therefore, since N2 and N21 are currently under development, our class II 
designation is defined by the poor aqueous solubility and high permeability. 
These molecules are weakly acidic and most stable at pH 6.8 with pKa values 
between 6.7 and 7.9. Results from the preformulation studies set the stage for 
the formulation of these drug candidates for clinical investigation and new drug 
application in the future for the treatment of NTM infections.
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INTRODUCTION: Accurate diagnosis of tuberculosis (TB) infection is essential for 
TB control, particularly in high-risk populations. Interferon-gamma release 
assays (IGRAs) are widely used for TB infection screening. This study assesses 
the diagnostic agreement between the STANDARD™ F TB-Feron fluorescence 
immunoassay (FIA) and the WHO-approved STANDARD E TB-Feron ELISA in penitentiary 
settings in Paraguay.
METHODS: A cross-sectional study was conducted among 737 participants (642 
incarcerated individuals and 95 staff members). Both assays were performed on 
the same blood samples from each participant. Agreement was assessed using the 
Kappa coefficient, with stratified analyses across predefined risk groups: G1, 
no known TB exposure (n = 71); G2, TB exposure (n = 525); G3, active TB (n = 
67); and G4, previously treated and cured TB (n = 74).
RESULTS: Overall positivity was 57.7% with FIA and 56.9% with ELISA. Positivity 
rates for FIA/ELISA were: G1 (22.9%/22.9%), G2 (57.7%/58.4%), G3 (79.1%/79.1%), 
and G4 (71.6%/71.6%). Overall agreement was excellent (κ = 0.851; 95% CI: 
0.812-0.889; p < 0.0001). Stratified analyses showed moderate agreement in G1 (κ 
= 0.595) and excellent agreement in the remaining groups.
CONCLUSION: The STANDARD F TB-Feron FIA demonstrated excellent concordance with 
ELISA, supporting its use as a reliable alternative for TB infection screening. 
In addition, the FIA offers key operational advantages, including reduced 
hands-on time (approximately 15 min compared with several hours for ELISA), the 
ability to process single samples without batch runs, and the use of portable 
equipment requiring less laboratory infrastructure, making it particularly 
suitable for decentralized and resource-limited settings.

Copyright © 2026 Aguirre, Mendez, Ríos, Ortiz, Céspedes, Lezcano, Medina, 
Henning, Monteverde, Moreno, Estigarribia and Sequera.

DOI: 10.3389/fpubh.2026.1697667
PMCID: PMC12917889
PMID: 41725767 [Indexed for MEDLINE]

58. Lancet Reg Health Am. 2026 Feb 17;56:101405. doi: 10.1016/j.lana.2026.101405. 
eCollection 2026 Apr.

Hepatitis C and risk of tuberculosis amongst United States veterans: a national 
cohort study.

Malik AA(1), Yan P(2), Belgaumi SM(1), Martinez L(3), Shaikh OS(4), Butt 
AA(2)(5).

Author information:
(1)O'Donnell School of Public Health, UT Southwestern Medical Center, Dallas, 
TX, USA.
(2)Veterans Health Foundation of Pittsburgh, VA Pittsburgh Healthcare System, 
Pittsburgh, PA, USA.
(3)Boston University School of Public Health, Department of Epidemiology, 
Boston, MA, USA.
(4)VA Pittsburgh Healthcare System, Pittsburgh, PA, USA.
(5)JFK University Medical Center, Hackensack Meridian Health Network, Edison, 
NJ, USA.

BACKGROUND: Tuberculosis (TB) and hepatitis C virus (HCV) infections share many 
risk factors and settings. We sought to determine and compare the incidence of 
TB amongst HCV-positive and negative individuals in a large national cohort of 
United States veterans, controlling for multiple confounders.
METHODS: We conducted a retrospective-cohort study using data from The 
Electronically Retrieved Cohort of HCV-Infected Veterans (ERCHIVES) between 2001 
and 2024 among United States veterans in care in the Veterans Affairs (VA) 
healthcare system. HCV-positive veterans were matched to HCV-negative veterans 
by age, sex, race/ethnicity, and VA enrollment year; veterans with TB diagnosed 
before the index HCV test, solid organ transplant history, and missing liver 
fibrosis score (FIB-4) or income data were excluded.
FINDINGS: The primary outcomes were incident TB, defined as a new diagnosis 
recorded in the electronic health record after the index HCV antibody test date. 
We also determined the risk of TB among HCV patients treated with and without 
sustained virologic response. In weighted multivariable analysis controlling for 
age, sex, income, fibrosis, smoking, homelessness, substance, alcohol, HIV, and 
other comorbidities, untreated HCV infection remained the greatest risk factor 
for TB (adjusted hazard ratio [aHR]: 1.67; 95% CI: 1.58-1.77) compared to 
HCV-negative individuals. Treated individuals with sustained virologic response 
(SVR) also had an increased TB risk (aHR: 1.26; 95% CI: 1.19-1.33), though less 
than untreated HCV. Treated individuals without SVR had a slightly lower TB risk 
(aHR: 1.56; 95% CI: 1.37-1.77), comparable to untreated HCV. Individuals with 
spontaneous viral clearance had similar risk for TB as treated individuals with 
SVR. (aHR: 1.28; 95% CI: 1.20-1.37).
INTERPRETATION: Our findings suggest people with HCV are at increased risk of 
tuberculosis, with decreasing risk among those successfully treated. This 
supports the need for comprehensive TB screening in individuals with HCV and the 
provision of early treatment for HCV with monitoring.
FUNDING: This work was supported by resources and the use of facilities at the 
Veterans Health Administration (VA) Pittsburgh Healthcare System, and the 
central data repositories maintained by the VA Information Resource Center, 
including the National Patient Care Database, Decisions Support System Database, 
and Pharmacy Benefits Management Database.
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Tuberculosis (TB) is a communicable disease with high morbidity, significantly 
affecting quality of life. It has high prevalence in developing countries and is 
broadly categorized into pulmonary and extrapulmonary TB. The axillary lymph 
nodes are affected in around 3% of tuberculous lymphadenitis. However, isolated 
axillary TB lymphadenitis (without TB at other sites) is even rarer. It 
sometimes creates diagnostic difficulty, particularly in female patients, as 
even though the possibility of breast cancer presenting with only enlarged 
axillary lymph nodes (Occult Breast Cancer) is extremely rare (0.3%-0.8%), the 
possibility of other pathologies such as lymphoma, fungal infections, and 
sarcoidosis need to be ruled out. It is more common in females compared to 
males, and it commonly involves the left side. Chest X-ray and ultrasound, 
followed by computer tomography of the Chest and Axilla are useful primary 
investigations for the diagnosis. Excision Biopsy and Histopathological 
examination of the lymph node are the confirmatory tests. We hereby report a 
case of isolated axillary tuberculous lymphadenitis in a 66-year-old 
immunocompetent female.
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EFFECTIVE control of Mycobacterium tuberculosis (Mtb) infection requires timely 
activation and accumulation of CD4+ T cells in the lungs, yet the factors 
delaying this response remain unclear. Here we show that alveolar macrophages 
(AMs) delay CD4+ T cell priming by retaining Mtb within the alveolar lumen, 
limiting other myeloid cells access to the bacteria. This defect is more 
pronounced in susceptible C3HeB/FeJ mice than in C57BL/6 mice and arises from 
reduced IL-1β and GM-CSF production, which impair the migration of AMs to the 
lung parenchyma. Targeting AMs accelerates the activation of the adaptive immune 
response but fails to promote bacterial control over the chronic phase of 
infection due to neutrophils interference on CD4+ T cell function. Crucially, 
sequential depletion of AMs and neutrophils restores CD4+ T cell function and 
enhances infection control. These findings uncover a novel bottleneck in 
tuberculosis immunity and suggest that targeting AMs may accelerate adaptive 
immunity but overcoming local inflammatory constraints may be necessary to 
sustain infection control.
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BACKGROUND: Bedaquiline-containing regimens have been widely used to treat 
patients with drug-resistant tuberculosis in South Africa since 2019. We aimed 
to estimate the prevalence of bedaquiline resistance among patients in the 
Western Cape with rifampicin-resistant tuberculosis tested by Xpert MTB/RIF 
Ultra (Xpert).
METHODS: This prospective study analysed consecutive Mycobacterium tuberculosis 
diagnostic isolates collected from patients with Xpert-tested 
rifampicin-resistant tuberculosis in the Western Cape, South Africa, between 
March 30, 2023, and Jan 3, 2024. We used the Deeplex Myc-TB assay within routine 
clinical workflows to test genotypic resistance to bedaquiline and other 
antituberculosis drugs; mmpR5 variants were classified according to Deeplex 
version 3.0.1 extended catalogue. Phenotypic drug susceptibility information was 
derived from the National Health Laboratory System and Stellenbosch University 
for isolates with a Deeplex-identified mmpR5 variant. We estimated the 
prevalence of bedaquiline resistance and the diagnostic accuracy of Deeplex for 
bedaquiline susceptibility using a composite genotypic-phenotypic reference 
standard.
FINDINGS: Of 701 sputum sediments, 131 (19%) were culture-negative. Of the 570 
isolates accumulated during the study period, Deeplex was not performed for 139 
during intervals trialling workflow optimisation procedures. Of 431 isolates, we 
successfully sequenced 401 (93%), of which 15 (4%) were found to be 
rifampicin-susceptible; 364 (91%) analysed isolates were baseline and 37 (9%) 
were longitudinal (median estimated time since previous diagnosis of 5·4 months 
[IQR 3·7-8·0]). Bedaquiline resistance was detected in 45 (12% [95% CI 9-16]) of 364 baseline and 15 (41% [25-58]) of 37 longitudinal isolates. Deeplex-tested 
resistance-associated and uncharacterised mmpR5 variants had a similar 
likelihood of being phenotypic drug susceptibility testing-resistant (37 [97%] 
of 38 and 16 [94%] of 17, respectively; p=0·53). Combining both types of 
variants, Deeplex had a sensitivity of 93% (95% CI 83-98) and specificity of 99% 
(97-100).
INTERPRETATION: In a prospective, representative sample of patients with 
Xpert-tested rifampicin-resistant tuberculosis, we found an elevated prevalence 
of bedaquiline resistance, particularly in patients with recent tuberculosis 
treatment. Efficient and accurate surveillance for bedaquiline resistance should 
be a high programmatic priority.
FUNDING: The National Institute of Allergy and Infectious Diseases (at the 
National Institutes of Health) and Unitaid.
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BACKGROUND: Tuberculosis (TB) remains a major public health concern globally and 
in Brazil. Although ambulatory treatment is recommended for most patients, 
hospitalizations still occur due to severe clinical presentations, social 
vulnerability, or treatment complications.
METHODS: We conducted a retrospective, observational study of TB-related 
hospitalizations at a regional referral tertiary public hospital in São Paulo, 
Brazil, from 2013 to 2022. Medical records were reviewed to collect 
epidemiological, clinical, laboratory, and microbiological data.
RESULTS: Among 197 hospitalizations for TB, 73.1% were male, with a mean age of 
41.8 years. TB-HIV coinfection was identified in 55.3% of cases, with 83.5% of 
these patients having CD4+ T-cell counts ≤ 200 cells/mm3. Malnutrition (40.1%), 
smoking (64.0%), alcohol use (51.6%), and illicit drug use (58.1%) were common. 
Pulmonary TB occurred in 48.7%, while 29.4% had extrapulmonary TB and 21.8% 
disseminated forms. Diagnostic confirmation was achieved in 74.1%, including 
bacilloscopy, culture, molecular test, ADA and biopsy. The main reason for 
hospitalization was diagnostic work-up (74.1%), with a median symptom duration 
of 3.6 months. ICU care was required in 23.8% of cases. In-hospital mortality 
was 17.3%, and significant risk factors included malnutrition and 
thrombocytopenia.
CONCLUSIONS: In this high-burden setting, TB hospitalizations were associated 
with social vulnerability, HIV coinfection, and delayed diagnosis. The high 
frequency of severe presentations highlights the importance of early detection 
and access to molecular testing. Improved integration between outpatient care 
and hospital services may reduce the need for hospitalization and improve 
outcomes.
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Nucleic acid amplification tests (NAATs) were performed selectively as an 
initial diagnostic test for pulmonary tuberculosis (TB) in Taiwan. We assessed 
whether expanded use of Xpert MTB/RIF assay as an initial diagnostic test made 
positive contribution to the management of TB. Patients who had NAATs as an 
initial diagnostic test requested by clinician were classified as group A. Those 
who did not were randomized in a 1:1 ratio into group B who had an immediate 
Xpert test by intervention and group C who had usual care. 6835 patients were 
enrolled. Comparing group B and group C, the proportion of patients diagnosed 
with active TB (3.1% vs 2.7%, p = 0.336), the proportion of patients died before 
anti-TB treatment (2.3% vs 5.1%. p = 0.318), the median interval between 
submitting sputum and initiation of anti-TB treatment (7.0 days, interquartile 
range 3.0-25.0 vs 6.0 days, interquartile range 2.0-23.0, p = 0.589), and the 
proportion of TB patients with treatment success (73.8% vs 81.8%, p = 0.657) 
were not significantly different. There is no evidence that expanded use of 
Xpert MTB/RIF test as an initial diagnostic test for pulmonary TB among cases 
with a relatively low pretest probability of TB has positive influence on TB 
control in Taiwan.Trial Registration: ClinicalTrials.gov. Number NCT04433195 
(date: 16/06/2020).
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a major global 
health concern, especially due to multi-drug resistance. Resistance often arises 
from single nucleotide mutations in drug-target genes, making early prediction 
vital for effective treatment. Genomic sequencing enables resistance profiling, 
but accurate prediction requires advanced computational models. This study 
presents RGTFormer, a novel deep learning model combining a categorical gated 
transformer with a Relational Graph Convolutional Network (RGCN), to predict 
whether mutations confer resistance to first-line anti-TB drugs. It utilizes 
both sequence and structural features from mutations across six key resistance 
genes. The RGCN captures dependencies between mutations, while the transformer 
learns complex feature interactions. Evaluated via 10-fold cross-validation and 
an independent test set, RGTFormer achieved 98.67 % test accuracy and 97.15 % 
cross-validation accuracy, outperforming traditional machine learning and deep 
learning baselines. Ablation studies confirmed that the integration of RGCN with 
gated attention significantly enhances performance. RGTFormer provides a robust, 
interpretable, and efficient framework for mutation-driven drug resistance 
prediction in TB. It holds promise for supporting personalized treatment 
strategies and optimizing drug selection for resistant strains by providing 
biologically interpretable resistance predictions relevant to clinical 
decision-making.
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Tuberculosis (TB) screening often relies on cross-sectional symptom assessment. 
To determine the added value of longitudinal symptom monitoring, we conducted a 
prospective cohort study among 2,282 incarcerated men in Brazil. Every four 
months, participants were assessed for symptoms and incident TB (Xpert or 
culture positive). Compared to remaining asymptomatic, developing symptoms was 
associated with higher TB risk (aRR 2.31; 95% CI 1.55-3.43), strongest among 
those with prior radiographic abnormalities (aRR 2.49; 95% CI 1.56-3.97), while 
remaining symptomatic was not associated (aRR 1.27; 95% CI 0.72-2.24). 
Longitudinal symptom monitoring may enhance TB screening in high-risk settings, 
particularly in complement with radiography.
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Tiers of gene regulation govern cellular life. The intrinsic activities of RNA 
polymerase (RNAP) constitute a primary tier, while direct modulation by 
accessory transcription factors (TFs) constitutes a secondary tier. Cellular 
signaling cascades and feedback loops generate tertiary and higher-order tiers. 
Dissecting gene regulation requires distinguishing direct TF targets at the 
genome scale from indirect network effects. A major obstacle is the lack of 
tools to interrogate transcription machineries from difficult-to-culture 
microbes-such as pathogens, commensals, and environmental species-at the genome 
scale. Here, we introduce cell-free genomics (CFG), an empirical approach that 
identifies the direct targets of RNAP and TFs and systematizes their 
transcriptional effects. We demonstrate the efficacy of CFG by characterizing 
global and essential transcription initiation (CRP and holo-WhiB1) and 
elongation-termination factors (NusA and NusG) from the deadly pathogen, 
Mycobacterium tuberculosis. CFG expands our understanding of transcription 
principles and is broadly extensible to other perturbations and diverse species.
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BACKGROUND: Recent shifts in the global health funding landscape-most notably 
the dismantling of the United States Agency for International Development 
(USAID) and possible reduced contributions to the Global Fund to Fight AIDS, TB, 
and Malaria (Global Fund)-threaten essential tuberculosis (TB) services in low- 
and middle-income countries (LMICs). We quantified the potential impact on the 
household economic burden of TB.
METHODS AND FINDINGS: We used linked epidemiological and economic models, 
calibrated to 79 LMICs, to estimate future TB patient costs under six scenarios: 
continuation of 2024 funding levels (baseline), termination of USAID, 
termination of USAID plus announced reductions in Global Fund contributions from 
the USA alone, termination of USAID plus complete termination of Global Fund 
contributions from the USA alone, termination of USAID plus announced reductions 
in Global Fund contributions from all donor countries contributing 1% or more to 
the budget, and full elimination of external funding for TB. Outcomes included 
total TB-attributable household costs and numbers of households experiencing 
catastrophic costs (disease-related costs >20% of annual income). USAID 
termination was projected to produce US$7.5 (95% uncertainty interval: $6.1-8.9) 
billion in additional patient-incurred costs and 3.9 (3.1-4.6) million 
additional households experiencing catastrophic costs over 2025-2050. The 
worst-case scenario (elimination of all external funding) resulted in $79.7 
($60.0-99.2) billion in additional patient-incurred costs and 40.5 (30.9-50.7) 
million additional households experiencing catastrophic costs-a 32% increase 
over baseline. Impacts were greatest for poorer households, with over 50% of 
additional catastrophic costs occurring in the poorest 20% of households. This 
analysis is limited by substantial uncertainty regarding costs faced by 
untreated patients and assumptions of constant patient costs and uniform 
treatment reductions over time.
CONCLUSIONS: Abrupt reductions in international donor funding for TB may reverse 
recent progress toward financial risk protection and health equity in LMICs. 
Strategies to reduce the disruption caused by funding cuts and protect 
vulnerable populations are urgently needed.

Copyright: © 2026 Portnoy 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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Immunoglobulin G4-related disease (IgG4-RD) is a systemic immune-mediated 
disease, and antigenic stimulation by allergen or malignancy is considered a 
potential pathogenesis. To date, IgG4-RD complicated by acid-fast bacterial 
infections, such as tuberculosis or nontuberculous mycobacteria (NTM), has been 
sporadically reported, and can be considered as potential antigens contributing 
to IgG4-RD onset. These cases pose a clinical dilemma because immunosuppressive 
therapy may exacerbate the underlying infection. Herein, we present a case of 
IgG4-RD complicated by NTM infection that was successfully treated solely with 
antimicrobial therapy. A 64-year-old male, initially treated for IgG4-related 
autoimmune pancreatitis with glucocorticoids, developed pulmonary lesions with 
elevation of IgG4 levels shortly after glucocorticoid cessation. While lung 
biopsy revealed typical IgG4-RD histology, culture specimens also identified 
concomitant infection of Mycobacterium intracellulare. Notably, following 
antimicrobial therapy for NTM, both the pulmonary lesions and serum IgG4 levels 
improved without re-administering glucocorticoids. Our literature review 
identified eight additional cases of IgG4-RD complicated by acid-fast bacterial 
infection, and two out of eight previous cases; three in total including the 
current case showed improvement of IgG4-RD using antibiotics alone. These 
findings raise the possibility that acid-fast bacteria could potentially serve 
as infectious antigens triggering IgG4-RD, and targeting the underlying 
infection can be a therapeutic strategy, not only for infection, but also for 
IgG4-RD, while further studies are warranted.

© 2026. The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, 
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Resistance-conferring mutations in Mycobacterium tuberculosis (Mtb) are primary 
drivers of therapeutic challenges. However, comprehensive resistance mutation 
profiles are lacking in low- and middle-income countries. This study assesses 
the patterns and prevalence of isoniazid (INH) or multidrug/rifampicin-resistant 
(MDR/RR) tuberculosis (TB) mutations. We used stored Mtb isolates obtained from 
smear-positive TB patients recruited from 32 health facilities as part of the 
drug resistance survey (DRS). Line probe assay (LPA) testing was conducted on 
phenotypically confirmed INH-resistant and MDR/RR Mtb isolates. A total of 65 
MDR/RR and 62 mono-INH-resistant Mtb isolates were analyzed. LPA detects 93.8% 
of rifampicin-conferred mutations in phenotypically confirmed MDR/RR Mtb 
isolates. The most frequent mutations were found at rpoB codons 530-533 (63.9%), 
and the S531L mutation comprised 59% of the MDR/RR TB isolates. The katG315 
mutations were observed in the majority of MDR/RR (98%) and mono-INH-resistant 
(91.6%) Mtb isolates. The proportion of katG315 mutations was higher in newly 
diagnosed INH-resistant TB patients (72.7%) than those who had had prior 
treatment (27.3%). In 29.5% of MDR/RR and 2.5% of mono-INH resistant Mtb 
isolates, resistance was inferred. This study reports the proportion of 
mutations conferring resistance to rifampicin and INH using isolates collected 
from the national DRS.
IMPORTANCE: Drug resistance mutations vary by location, effectiveness of the 
national control programs, and the diagnostic methods employed. Rapid molecular 
diagnostic tests are the primary methods used to detect drug-resistant 
tuberculosis. Comprehensive resistance mutation profiles are often lacking in 
low- and middle-income countries. The goal of this study was to assess the 
patterns and frequencies of mutations conferring first-line drug resistance in 
Ethiopia using isolates collected from the drug resistance survey. The isolates 
were obtained before the implementation of rapid molecular tests. The findings 
will enhance our understanding of the patterns and frequencies of mutations that 
confer resistance, which is crucial for developing a comprehensive catalog of 
mutations.
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BACKGROUND: The diagnosis of extrapulmonary tuberculosis (EPTB) often depends on 
advanced imaging, invasive tissue sampling, and multidisciplinary referral 
pathways. These complex, procedure-dependent diagnostic processes are 
particularly vulnerable to disruption during periods of health system strain. 
During the COVID-19 pandemic, the reallocation of healthcare resources, 
restrictions on elective procedures, and delays in diagnostic services may have 
disproportionately affected EPTB detection, leading to missed or delayed 
diagnoses. Migrant populations, who already face structural barriers to 
healthcare access related to language, socioeconomic factors, and referral 
processes, may be especially vulnerable to such diagnostic disruptions during 
public health emergencies.
METHODS: We conducted a retrospective observational study using complete 
provincial tuberculosis dispensary records from Mardin, a border province in 
southeastern Turkey. All tuberculosis cases diagnosed between 2017 and 2025 were 
included. Diagnostic periods were defined as pre-COVID (2017-2019), COVID 
(2020-2022), and post-COVID (2023-2025). Cases with concomitant pulmonary and 
extrapulmonary involvement were classified as pulmonary tuberculosis (PTB). 
Distributions of PTB and EPTB by diagnostic period and nationality (local vs. 
migrant) were compared using chi-square or exact tests, as appropriate. For 
microbiological analyses, hypothesis testing was restricted to cases with 
available results. Factors associated with EPTB were evaluated using Firth 
penalized logistic regression to reduce small-sample bias and separation.
RESULTS: A total of 525 tuberculosis cases diagnosed between 2017 and 2025 were 
included (mean age 37.8 ± 19.3 years; 51.2% male), of whom 49 (9.3%) were 
migrants. Overall, 235 cases (44.8%) were classified as extrapulmonary 
tuberculosis (EPTB). In the local population, EPTB proportions varied across 
periods (47.4% pre-COVID, 35.2% during COVID, and 54.9% post-COVID; p = 0.0034). 
Among migrants, EPTB proportions also differed across periods (26.9%, 16.7%, and 
63.6%, respectively; exact p = 0.0425), although estimates were imprecise due to 
small strata sizes. Among locals, AFB positivity among performed tests and 
culture positivity among determinate results varied across periods (p = 0.0041 
and p = 0.0001, respectively). In Firth penalized logistic regression male sex 
and the COVID period were associated with lower odds of EPTB. Migrant status 
showed lower odds but did not reach statistical significance, and the post-COVID 
period was not statistically significant. These findings reflect changes in the 
PTB/EPTB case-mix among notified TB cases rather than population incidence.
CONCLUSION: We observed a transient shift in the PTB/EPTB case-mix during the 
COVID period with a post-COVID rebound. While these patterns are compatible with 
pandemic-related changes in diagnostic pathways, mechanisms cannot be directly 
assessed in registry data without denominators and service-level diagnostic 
volumes. Maintaining access to referral- and procedure-dependent diagnostic 
pathways remains important, particularly for vulnerable populations.
CLINICAL TRAIL: Not applicable.
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BACKGROUND: Central nervous system tuberculosis (CNS-TB) is a rare but highly 
lethal form of TB with heterogeneous clinical and radiological features. We 
evaluated objective clinical grading, CSF indices, and MRI findings associated 
with in-hospital mortality.
METHODS: In this single-center retrospective cohort (2010-2023), all consecutive 
adults with CNS-TB were included (n = 15). Patients were grouped as survivors 
(n = 6) and non-survivors (n = 9). We extracted BMRC stage, baseline GCS, 
symptom-to-presentation and symptom-to-treatment durations, CSF 
cyto-biochemistry and microbiology (culture/PCR), and a standardized MRI 
checklist (basal exudates, hydrocephalus, ventriculitis, infarcts, 
tuberculoma/abscess, cranial nerve enhancement, spinal involvement). Treatment 
protocols (ATT, dexamethasone indications, neurosurgery) were documented. 
Results are primarily reported as counts/proportions with exploratory effect 
sizes.
RESULTS: The mortality rate was 60%. Non-survivors were significantly older 
(57.8 ± 22.8 vs. 29.2 ± 6.9 years; P = 0.029, d = 1.56) and had higher serum AST levels (28.9 ± 6.4 vs. 15.0 ± 2.9 U/L; P = 0.007, d = 2.14). CSF leukocyte count was also significantly elevated in non survivors (P = 0.041, d = 0.95). Cerebral ischemia was present only in non-survivors (56% vs. 0%; P = 0.04, h = 0.98). PCR positivity in non-CSF samples (0% vs. 78%) was significantly associated with mortality (P = 0.007). Other parameters showing moderate to large effect sizes included focal neurological deficits, ventriculitis, and increased CSF opening pressure.
CONCLUSIONS: Advanced age, elevated AST levels, increased CSF leukocyte count, 
cerebral ischemia, and extraparenchymal PCR positivity emerged as major 
predictors of mortality in CNS-TB. These factors may aid early risk 
stratification and treatment planning. Larger prospective studies are warranted 
to validate these findings.
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Tuberculosis (TB) is a significant aggravating factor in individuals living with 
HIV-1, the causative agent for AIDS. Both Mycobacterium tuberculosis (Mtb), the 
bacterium responsible for TB, and HIV-1 target macrophages. Understanding how 
Mtb subverts these cells may facilitate the identification of new druggable 
targets. Here, we explored how TB can induce macrophages to form tunneling 
nanotubes (TNT), promoting HIV-1 spread. We found that TB triggers metabolic 
rewiring of macrophages, increasing their glycolytic ATP production. Using 
several pharmacological inhibitors, glucose deprivation, and glucose or 
galactose supplementation, we discovered that disrupting aerobic glycolysis 
significantly reduces HIV-1 infection in these macrophages. Glycolysis is 
essential for tunneling nanotubes formation, which facilitates viral transfer 
and cell-to-cell fusion. Importantly, HIF-1α activation contributes to these 
processes. Overall, these data might facilitate the development of targeted 
therapies aimed at inhibiting HIF-1α-dependent glycolytic activity in TB-induced 
immunomodulatory macrophages to ultimately halt HIV-1 dissemination in 
coinfected patients.
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Pseudotumoral pulmonary tuberculosis (TB) is a rare presentation of TB that 
mimics lung malignancy. This can occur even in immunocompetent adults with 
negative sputum TB GeneXpert results, making the diagnosis particularly 
challenging. This often leads to added psychological and financial burden, along 
with diagnostic delays. We describe three sputum-negative patients who presented 
with pulmonary mass on chest CT scan. Histopathologic confirmation for Pulmonary 
Tuberculosis (PTB) was obtained through radial endobronchial ultrasound 
(r-EBUS)-guided lung biopsy. This case series highlights the importance of 
maintaining a high index of suspicion for TB in patients with pulmonary mass in 
endemic countries. Furthermore, it emphasises the diagnostic utility of 
minimally invasive techniques such as EBUS-guided biopsy in differentiating PTB 
from malignancy, thereby facilitating early diagnosis and treatment initiation.

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

DOI: 10.1136/bcr-2025-271088
PMID: 41713897 [Indexed for MEDLINE]

81. BMJ Case Rep. 2026 Feb 18;19(2):e270793. doi: 10.1136/bcr-2025-270793.

Tuberculosis or vasculitis? Granulomatous inflammation of the pancreatic tail as 
an atypical presentation of granulomatosis with polyangiitis.

Whallett M(1), Ayaz A(2), Hagan G(2), Sagar V(3).

Author information:
(1)Gastroenterology, Sandwell and West Birmingham Hospitals NHS Trust, 
Birmingham, UK matthew.whallett@doctors.org.uk.
(2)Respiratory Medicine, Sandwell and West Birmingham Hospitals NHS Trust, 
Birmingham, UK.
(3)Gastroenterology Medicine, Sandwell and West Birmingham Hospitals NHS Trust, 
Birmingham, UK.

Granulomatosis with polyangiitis (GPA), a subtype of antineutrophil cytoplasmic 
antibody (ANCA)-associated vasculitis (AAV), is a systemic inflammatory disease 
that typically affects the respiratory tract and kidneys. However, atypical 
pancreatic manifestations have been reported, which may present clinically as 
acute pancreatitis or exocrine insufficiency, and radiologically as pancreatic 
enlargement or pseudotumour.A female in her 40s presented with nasal crusting 
and epistaxis. She subsequently developed fever, weight loss, haemoptysis, 
bilateral pulmonary nodules and a pancreatic tail mass. Pancreatic biopsy 
revealed caseating granulomatous inflammation, and antitubercular therapy was 
commenced.On developing haematuria and proteinuria, proteinase 3-ANCA testing 
and renal biopsy confirmed AAV. Treatment with rituximab and high-dose 
corticosteroids led to clinical improvement and radiological regression of both 
pulmonary and pancreatic lesions, consistent with systemic GPA involvement.This 
case highlights the importance of considering systemic inflammatory disease, 
alongside infective and malignant aetiologies, when evaluating pancreatic masses 
or focal pancreatitis with constitutional symptoms and multiorgan involvement.
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Tuberculosis survivors often face long-term physical, psychological, and social 
challenges beyond microbiological cure. Post-tuberculosis disease includes 
pulmonary damage, cardiovascular and neurological sequelae, and profound impacts 
on wellbeing and livelihoods. Despite growing recognition, most care remains 
focused on lung disease, neglecting multisystem and social needs. A holistic, 
people-centered framework integrating medical, rehabilitative, and 
community-based strategies is essential to restore health and societal 
participation for tuberculosis survivors.
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Tuberculosis (TB) remains a major global health threat and is linked to 
diabetes, forming a syndemic hindering WHO's End TB Strategy. Diabetes disrupts 
immunity, increasing TB risk and severity, potentially affecting diagnostic 
tests accuracy for TB infection (TBI). TBI diagnosis relies on immune response 
detection by skin tests or Interferon-γ release assays (IGRAs) in individuals 
without symptoms, radiological, and microbiological evidence of TB disease. TBI 
tests vary in accuracy when immunity is impaired. Literature on the impact of 
diabetes and glycemic control on test accuracy is inconsistent, with studies 
reporting higher IGRA positivity in diabetics, and others reporting reduced 
sensitivity or indeterminate results. There is insufficient evidence that 
antidiabetic drugs affect IGRA or skin test accuracy for TBI diagnosis. 
Interestingly, insulin or metformin therapy was associated with lower TBI 
prevalence, suggesting that glycaemic control may be associated with protection 
from TBI. Data on the impact of diabetes and comorbidities on TBI diagnostic 
accuracy remain limited. Overall, poor glycaemic control, advanced age, 
HIV-infection, chronic kidney disease, and immunosuppressive therapy can reduce 
test sensitivity, leading to false negative scores and underdiagnosis. Further 
research is needed to clarify these effects and guide WHO preventive strategies 
in the TB-diabetes syndemic.
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Drug-resistant tuberculosis is entering a new and dangerous phase. Bedaquiline 
and other newer drugs have transformed drug-resistant tuberculosis treatment, 
yet resistance to these agents is now being reported across high-burden 
settings. In some regions, baseline bedaquiline resistance is substantial, 
treatment outcomes for extensively drug-resistant tuberculosis remain poor and 
mortality is unacceptably high. At the same time, the tuberculosis drug pipeline 
is stronger than it has been in decades, with several promising investigational 
compounds advancing to late-stage trials. However, regulatory approval remains 
years away, leaving people with few or no effective treatment options to 
wait-and often die-while drugs with potential benefit remain inaccessible. Here, 
we argue that the central barrier to addressing complex drug-resistant 
tuberculosis is not scientific, but moral and organisational. Drawing on lessons 
from earlier pre-approval access programmes for bedaquiline and delamanid, we 
propose the establishment of compassionate-use support platforms (CUSPs): 
coordinated, global mechanisms to facilitate equitable access to investigational 
tuberculosis drugs before formal approval. Well designed CUSPs could balance 
urgency with safety, share responsibility across stakeholders, strengthen 
diagnostic and pharmacovigilance capacity, and ensure that people with the most 
difficult-to-treat tuberculosis are not excluded from scientific progress.
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Feline tuberculosis, involving members of the Mycobacterium tuberculosis complex 
(MTBC), presents ongoing diagnostic and public health challenges. Mycobacterium 
orygis, an emerging and genetically distinct MTBC member, is increasingly 
recognized for its wide host range, including humans, domestic livestock, and 
wildlife, particularly in South Asia. We report the first documented case of 
fatal pulmonary tuberculosis caused by M. orygis in a domestic cat. A 
5-month-old stray domestic shorthair cat in India presented in profound shock 
with severe, rapidly progressive respiratory distress. Thoracic radiography 
showed a diffuse bronchointerstitial pattern. Diagnostic workup of 
bronchoalveolar lavage fluid showed abundant acid-fast bacilli on Ziehl-Neelsen 
staining. Definitive diagnosis was achieved through advanced molecular methods: 
MTBC-specific real-time PCR followed by sequencing of the ETR-D spacer and gyrB 
gene, which identified the species as M. orygis. The patient succumbed to the 
fulminant disease within 24 hours of presentation. This finding establishes the 
domestic cat as a previously unrecognized host for M. orygis and highlights the 
pathogen's capacity to cause severe pulmonary infection. Given the documented 
circulation of M. orygis among humans, livestock, and wildlife in India, this 
case underscores a critical and often-overlooked zoonotic risk, emphasizing the 
necessity of integrated veterinary and public health surveillance and rapid 
molecular diagnostics for species-level identification of MTBC infections.
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BACKGROUND: Tuberculosis is a leading infectious cause of death globally and the 
main cause among those with HIV. TB preventive treatment (TPT) is key for 
preventing TB in people with HIV (PWH). Healthcare workers often worry about 
adverse effects of TPT regimens, including breakthrough TB-active TB during 
treatment. The burden of breakthrough TB remains largely unknown. This study 
aimed to determine the incidence and factors associated with breakthrough TB in 
PWH receiving HIV care.
METHODS: We analysed the nationwide electronic patient management system (EPMS) 
for HIV care and TB registers in Namibia, following PWH registered for HIV care 
to determine TB incidence before, during and after TPT and applying logistic 
regression to determine factors associated with breakthrough TB.
RESULTS: Of 334,606 PWH reviewed, 46,199 developed TB before, during, or after 
receiving TPT while being followed up for HIV care. PWH were followed for 
114,667 patient-years (PYs) while receiving TPT, with breakthrough TB incidence 
of 1.40 per 100 PYs (95% CI: 1.33-1.47). The 1790 true breakthrough cases had a 
median age of 37 (IQR 30-45). Median time to breakthrough TB was 2.5 months. 
Only 43 (2.4%) cases were drug-resistant TB. In a logistic regression model 
comparing breakthrough versus non-breakthrough TB cases, receiving ART increased 
breakthrough TB risk (aOR = 2.88; 95% CI: 1.07-7.78). The 3 month 
isoniazid-rifapentine TPT regimen showed lower risk (aOR = 0.46; 95% CI: 
0.36-0.63) than the 6 month isoniazid regimen, while 9H increased risk 
(aOR = 1.44; 95% CI: 1.18-2.52) but incidence rates were comparable between the 
regimens.
CONCLUSION: The incidence of breakthrough TB was low at 1.4 per 100 PYs of TPT 
provision but indicating a need for improved screening of PWH before TPT. The 
incidence rate of TB among PWH during and after the shorter TPT regimen (3HP) is 
comparable to that of the 6H and 9H regimens.
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Culture reversion among extensively drug-resistant tuberculosis (XDR-TB) 
patients leads to treatment prolongation and imposes a substantial economic 
burden on national tuberculosis programs; however, evidence quantifying this 
burden in high-burden countries such as Pakistan remains limited. This study 
aimed to quantify the additional treatment costs attributable to culture 
reversion and reconversion among XDR-TB patients managed under Pakistan's 
Programmatic Management of Drug-Resistant Tuberculosis (PMDT) program. This 
retrospective multicenter observational study used routinely collected data from 
30 PMDT treatment centers across Pakistan. Culture-confirmed XDR-TB patients 
registered between May 2010 and June 2019 with complete clinical, 
microbiological, and treatment records were included. Culture conversion, 
reversion, and reconversion were defined according to World Health Organization 
criteria. Treatment costs were calculated using actual drug regimens received by 
patients and national procurement prices, adjusted to 2024 USD using official 
exchange rates and inflation indices. Additional costs were estimated for 
patients whose treatment duration exceeded the standard 24-month regimen due to 
reversion. Of 404 eligible XDR‑TB patients, 309 (76.5%) achieved initial culture 
conversion. Among these, 155 (38.3% of total; 50.2% of converters) experienced 
culture reversion, and 82 (20.3% of total) subsequently achieved reconversion. 
Forty‑six reconverted patients required treatment beyond 24 months. The 
cumulative additional drug cost attributable to reconversion‑related treatment 
prolongation was USD 28,295.54, fully borne by the national TB program. Culture 
reversion among XDR‑TB patients results in significant additional treatment 
costs for Pakistan's TB control program. Strengthening early treatment 
monitoring, adherence support, and individualized regimen optimization is 
essential to reduce reversion, limit unnecessary treatment extension, and 
mitigate economic burden.
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A quarter of the world's population harbours latent Mycobacterium tuberculosis, 
yet current vaccines, including BCG, offer limited protection against latency or 
reactivation. Multi-stage or post-exposure vaccines targeting antigens expressed 
during these phases may mitigate TB burden. This review screens late-stage Mtb 
antigens, evaluating their antigenicity, immunogenicity, and protective 
efficacy, summarizes in silico analyses, and discusses challenges and examples 
of vaccine design, highlighting candidates for incorporation into 
next-generation TB vaccines.
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Tuberculosis (TB) remains one of the most serious and deadly infectious diseases 
worldwide. Despite being preventable and curable, it is responsible for 
increasing the annual fatality by millions. The situation is even more alarming 
in the developing nations, where TB ranked in the top 10 in terms of global 
mortality. Mycobacterium tuberculosis is the causal pathogen for tuberculosis. 
It is an extremely resilient bacterium that eludes the immunity of the host and 
prevails in latent forms. Several biomarkers, including antigens (CFP-10, 
ESAT-6), antibodies, and nucleic acids, have been identified for their rapid and 
accurate detection. Conventional screening approaches like culture, chest X-ray, 
sputum smear microscopy, and PCR-based assays are widely used. However, these 
approaches suffer from various shortcomings, viz., less sensitivity, delayed 
diagnosis, potential false negatives, requirement of biosafety infrastructure, 
and skilled personnel. These diagnostic challenges are resolved by biosensors as 
they are quick, sensitive, and resource-efficient alternatives to conventional 
methods. This review comprehensively discusses the pathogenicity of TB as well 
as conventional approaches for its diagnosis. Further, we have also provided an 
in-depth analysis of recently reported biosensors for TB detection and 
critically evaluated their analytical performance.
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BACKGROUND: Identifying risk factors for Mtb sensitization (defined as 
IGRA-positive) and progression to TB disease is critical to guide targeted 
prevention strategies.
METHODS: We analyzed data from a prospective cohort of adults (18-60 years) 
without HIV, enrolled at five high-incidence South African sites. Participants 
underwent testing for Mtb sensitization and microbiologically-confirmed TB at 
baseline, and during 15 months follow-up. Multivariable logistic and Cox 
regression models were used to assess factors associated with Mtb sensitization 
and TB progression. Sampling weights were applied to reflect the screened 
population.
RESULTS: Among 2,912 participants with valid IGRA results, 63.4% (n=1895) were 
Mtb-sensitized. Prevalent TB was detected in 1.81% (62/1895) of Mtb-sensitized 
versus 0.62% (12/1017) of Mtb-unsensitized individuals (p=0.01). During 
follow-up of participants without prevalent TB, 2.01% (48/1833) Mtb-sensitized 
and 0.53% (8/1005) Mtb-unsensitized individuals developed TB (p=0.01). Factors 
associated with Mtb sensitization included increasing age (adjusted-odds-ratio; 
aOR=1.02 , 95%CI 1.01-1.03), male sex (aOR=1.34, 95%CI 1.08-1.67), smoking 
(aOR=1.31, 95%CI 1.05-1.64), prior TB (aOR=2.20, 95%CI 1.40-3.47), and TB 
contact history (aOR=1.40, 95%CI 1.08-1.83). Risk factors for progression to TB 
were Mtb sensitization (adjusted-hazard-ratio; aHR=3.05, 95%CI 1.14-8.18), 
smoking history (aHR=2.34, 95%CI 1.03-5.31), and lower body-mass index 
(aHR=0.89, 95%CI 0.82-0.97).
CONCLUSION: Mtb-sensitized individuals had a three-fold higher risk of prevalent 
TB and progressing to TB compared to Mtb-unsensitized individuals. In 
high-prevalence settings, identifying individuals at greatest risk-such as those 
recently infected, with a history of smoking, or low BMI-could help refine TB 
prevention efforts and reduce community-level transmission.
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Protein tyrosine phosphatase B (PtpB) is a virulence-associated phosphotyrosine 
phosphatase secreted by Mycobacterium tuberculosis (Mtb), known to disrupt host 
immune signaling by dephosphorylating key proteins. Targeting PtpB represents a 
rational strategy for anti-TB drug discovery. This study presents an integrative 
computational framework for identifying and evaluating small-molecule inhibitors 
of Mtb PtpB. QSAR models were constructed using four molecular fingerprint 
types, CDK, PubChem, MACCS, and AtomPairs2DCount, as regression models 
predicting pIC50 values. Multiple machine learning algorithms were evaluated, 
with model performance assessed via R2, RMSE, cross-validation, and 
Y-randomization. SHAP analysis was applied to the top-performing PubChem-SVR 
model to interpret key structural features. Top-ranked compounds were subjected 
to molecular docking followed by 250 ns MD simulations to examine binding 
stability. MM-GBSA and PCA were used for post-simulation analysis. Gene-level 
interactions were evaluated by comparing predicted compound targets with 
Mtb-related host genes. Among descriptors, the PubChem-RF model achieved the 
best performance. SHAP identified PubchemFP417 (alkyne), PubchemFP462 
(carboxylic acid), PubchemFP143 (five-membered rings), and PubchemFP34 
(sulfur-containing fragments) as major contributors. CHEMBL4635765 showed strong 
and stable binding within the PTP pocket, while isoxazole carboxylic acid 
maintained key interactions but with lower stability. Network analysis revealed 
four shared targets (APP, HDAC8, CACNA1B, pvdQ) and compound-specific links to 
immune-related genes, including PTPN1 and NFKB1. This integrative computational 
study combines machine learning, structural modeling, and network pharmacology 
to provide mechanistic insights into PtpB inhibition and to identify promising 
chemical scaffolds for future anti-tubercular research. As the analysis is 
entirely computational, experimental validation will be required to confirm the 
predicted activities.
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BACKGROUND: Pediatric tuberculosis diagnosis relies heavily on imaging, yet 
access, equipment standards, and dose monitoring differ widely across health 
systems. Evidence describing how these contextual factors influence imaging use 
and radiation exposure in children remains scarce.
OBJECTIVE: To describe pediatric tuberculosis imaging practices and estimated 
radiation doses across two distinct resource settings, Spain (hospital-based, 
high-resource) and Mozambique (primary care-based, low-resource), to inform 
strategies for safe, equitable, and context-appropriate imaging.
METHODS AND MATERIALS: A descriptive mixed-methods study combined retrospective 
data of children (<16 years) diagnosed with tuberculosis (Spain 2015-2021; 
Mozambique 2018-2021) with complementary surveys of imaging providers. In Spain, 
chest X-ray and computed tomography parameters were extracted from digital 
imaging and communications in medicine files to estimate organ-specific doses 
using the National Cancer Institute dosimetry systems for radiography and 
computed tomography. In Mozambique, dose estimates were based on standardized 
pediatric protocols and site survey parameters due to limited digital data. 
Surveys captured information on imaging access, guideline use, and professional 
training.
RESULTS: Imaging data were available for 84 Spanish and 83 Mozambican children. 
In Spain, children underwent multiple chest X-rays (mean four per child) and 
computed tomographies (mean three per child), resulting in cumulative lung doses 
up to ~20 mGy cm2, remaining below diagnostic reference levels. In Mozambique, 
most children had one or two chest X-rays, with cumulative lung doses <0.05 
mGy cm2. Survey findings indicated structured dose optimization and quality 
assurance practices in Spain, versus limited equipment and predominantly 
non-physician interpretation in Mozambique.
CONCLUSION: Context-appropriate improvements in pediatric imaging such as 
strengthened infrastructure, training, dose monitoring, and quality assurance 
are essential to ensure safe exposure and equitable, reliable tuberculosis 
diagnosis for children.

© 2026. The Author(s).

DOI: 10.1007/s00247-026-06535-z
PMID: 41706156

95. BMJ Glob Health. 2026 Feb 17;11(2):e019577. doi: 10.1136/bmjgh-2025-019577.

Strategies to integrate non-communicable disease interventions in HIV and 
tuberculosis care contexts in low- and middle-income countries: a scoping 
review.

Luo L(1), Kapur R(2), Armstrong-Hough M(1), Alvarez GG(3), Moucheraud C(3), 
Purtle J(3), Namusisi KN(4), Yang L(5), Raghavan R(6), Lappen H(7), Shelley 
D(3).

Author information:
(1)Department of Social and Behavioral Sciences, New York University School of 
Global Public Health, New York, New York, USA.
(2)Department of Health Policy and Management, New York University School of 
Global Public Health, New York, New York, USA rk3968@nyu.edu.
(3)Department of Health Policy and Management, New York University School of 
Global Public Health, New York, New York, USA.
(4)NYU Langone Health Department of Medicine, New York, New York, USA.
(5)Duke University School of Nursing, Durham, North Carolina, USA.
(6)New York University Silver School of Social Work, New York, New York, USA.
(7)Division of Libraries, New York University, New York, New York, USA.

INTRODUCTION: Integration of management of tuberculosis (TB) and HIV with 
prevention and treatment of non-communicable diseases (NCDs) is a global 
priority. However, delivering the full spectrum of HIV/TB and NCD services is 
hindered by a lack of evidence regarding effective models and strategies for 
integrating NCDs and HIV/TB care services in varying contexts and across 
interventions. We conducted a scoping review to describe service delivery models 
and strategies used to facilitate integration of NCD care in HIV and/or TB care 
settings in low- and middle-income countries (LMICs).
METHODS: We searched eight electronic databases for studies published from 2010 
to 2025 that evaluated methods to integrate evidence-based screening and/or 
treatment of NCDs (diabetes, cervical cancer, hypertension and depression) and 
NCD risk factors (alcohol and tobacco use) in the context of HIV and/or TB care 
in LMICs. We applied a framework for categorising integration models ranging 
from coordination to full integration and used implementation science taxonomies 
to define implementation strategies and outcomes.
RESULTS: 72 articles were included; 62.5% evaluated implementation of NCD 
interventions in HIV care settings, 31.9% in TB care and 5.6% in both. Less than 
a third (27.8%) reported a fully integrated service delivery model (shared 
systems and services). Commonly described implementation strategies included 
training (81.9%), evaluation strategies (43.1%), interactive assistance for 
providers (40.3%) and infrastructure change (eg, changing record systems) 
(37.5%).
CONCLUSION: Studies in LMICs are evaluating a range of strategies and service 
models for integrating NCD interventions into HIV and TB care in LMICs. This 
reflects differences in health system capacity and priorities. Greater alignment 
with WHO systems-integration models and implementation science frameworks could 
strengthen the evidence base and support progress towards global NCD goals 
through more consistent reporting of frameworks, integration strategies and 
implementation outcomes.
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Dolutegravir and rifampicin are often used together when treating patients 
coinfected with HIV and tuberculosis. Guidelines recommend increasing the dose 
of dolutegravir to 50 mg twice daily when administered with rifampicin due to 
strong CYP450 enzyme induction. A retrospective cohort study was conducted to 
determine the percentage of patients with appropriate dolutegravir dose 
adjustments and the rates of viral suppression after tuberculosis treatment. 
Forty-nine persons with HIV and tuberculosis receiving dolutegravir and 
rifampicin in Namibia were identified; 65.3% were male, and the median baseline 
CD4 cell count was 126 cells/mm3 (IQR 52.5-258). Dolutegravir dose was 
appropriately increased to 50 mg twice daily in 65.3% of patients, and those 
patients were more likely to achieve a viral suppression of less than 1,000 
copies/ml (p < 0.05), but not less than 200 copies/ml (p = 0.2). Also, patients 
who were virologically suppressed before starting tuberculosis treatment were 
more likely to be suppressed at the end of tuberculosis therapy regardless of 
dolutegravir dose (p < 0.05).
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AIMS: This study investigated the effects of classical efflux pump inhibitors 
(EPIs) thioridazine (THZ), chlorpromazine (CPZ), verapamil (VP), and reserpine 
(RSP) on bedaquiline (BDQ) susceptibility in Mycobacterium tuberculosis clinical 
isolates explored potential interactions of these compounds with the MmpL5-MmpS5 
efflux system.
MATERIALS AND METHODS: Twenty M. tuberculosis isolates with distinct resistance 
profiles and the H37Rv reference strain were evaluated using the resazurin 
microplate assay (REMA). BDQ minimum inhibitory concentrations (MICs) were 
determined alone and in combination with sub-inhibitory (½ MIC) EPI 
concentrations. Toxicity predictions were performed using the ProTox 3.0 
platform, and molecular docking analyses were conducted via CB-Dock2 to assess 
ligand - protein interactions with the MmpL5-MmpS5 transporter.
RESULTS: EPIs markedly reduced BDQ MIC values in both BDQ-susceptible and 
resistant isolates, with mean fold reductions of 39.66 for THZ and VP, 24.44 for 
CPZ, and 15.67 for RSP. Docking studies indicated higher binding affinities for 
THZ and RSP compared to other agents.
CONCLUSIONS: EPIs substantially enhanced BDQ susceptibility in vitro, suggesting 
that efflux-mediated modulation of BDQ activity occurs. These findings provide 
comparative, exploratory evidence supporting EPIs as potential adjuvants and 
offer a reproducible experimental basis for selecting candidates for future 
translational and in vivo validation studies.
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BACKGROUND: To end the tuberculosis (TB) epidemic, the WHO recommends 
implementing active case-finding to increase TB detection, as well as the 
provision of TB preventive treatment (TPT) in contacts of people with TB. 
However, the scale-up of both strategies remains limited in high TB-burden 
countries such as Thailand. Despite the country's highly decentralised 
healthcare system, significant inequalities remain in access to care, 
particularly in vulnerable populations. We designed an intervention study 
investigating the effectiveness and feasibility of a novel strategy combining 
active case-finding and the implementation of short-course TPT in households of 
newly diagnosed adults with TB in Thailand.
METHODS: This is a pragmatic phase IV stepped-wedge cluster-randomised trial 
conducted in 20 provincial hospitals (clusters). The study population comprises 
household members who were exposed within the last 3 months to adults with newly 
detected bacteriologically confirmed TB. The intervention combines an 
educational video to the index TB case, provision of an invitation card to 
household contacts for free TB screening at the facility, with a transport 
voucher, and support from village or urban health volunteers. Household contacts 
without active TB are offered TPT regimens according to age: 1-month 
rifapentine-isoniazid (1HP), 3-month rifapentine-isoniazid (3HP) or 3-month 
rifampicin-isoniazid (3HR). In the control phase, TB staff implement the current 
standard of care, including verbal information to persons newly diagnosed with 
TB on the need to screen their household contacts and provision of standard TPT. 
Hospitals shift from the control to the intervention phase every 3 months in 
four randomised sequences until all clusters apply the intervention. Generalised 
linear mixed models will be used to compare the intervention outcomes versus the 
standard of care, controlling for clustering and confounding by time.
DISCUSSION: Active case-finding and systematic TPT in at-risk populations is 
currently limited in Thailand. This protocol incorporates pragmatic design 
features with a participant-centred approach to assess the effectiveness, 
feasibility and acceptability of a combined strategy including systematic 
screening of household contacts, active case-finding and TPT provision. If 
successful, this strategy will likely contribute to TB elimination in Thailand 
and beyond.
TRIAL REGISTRATION: The study is registered at ClinicalTrials.gov NCT05581212 on 
April 3rd, 2024, and is currently recruiting.
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Miliary tuberculosis is a disseminated form of tuberculosis (TB) that is often 
life-threatening. Due to its vague and diverse clinical presentation in some 
instances the diagnosis is only confirmed postmortem. A 42-year-old male 
presented to the emergency department in an altered mental state. Despite 
intensive management, he succumbed to cardiac arrest. An autopsy revealed 
disseminated granulomas in multiple organs, with Ziehl-Neelsen staining 
confirming miliary tuberculosis. Septicaemia was declared the cause of death, 
highlighting the challenge of diagnosing miliary TB antemortem. Healthcare 
practitioners must prioritise early and comprehensive examination of high-risk 
tuberculosis patients and improve awareness.
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