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BACKGROUND: Migrant children face an elevated risk of active tuberculosis (TB) 
following acquisition of Mycobacterium tuberculosis infection in their country 
of origin or during migration, which often involves overcrowded, suboptimal 
living conditions. The risk for M. tuberculosis infection and TB among migrant 
children in the European Union, European Economic Area, and United Kingdom 
(EU/EEA & UK) has not been evaluated systematically.
OBJECTIVE: We aimed to identify the prevalence of M. tuberculosis infection and 
TB disease among migrant children in the EU/EEA & UK.
METHODS: Data sources: We searched MEDLINE, OVID, and SCOPUS databases Study 
eligibility criteria: We included randomized controlled trials, cohort, and 
case-control studies published before December 2024.
PARTICIPANTS: The included studies enrolled migrant children (0-18 years) being 
evaluated for M. tuberculosis infection or TB disease at the time of entry in 
the EU/EEA & UK.
INTERVENTION: Assessment of risk of bias: Quality assessment was performed using 
the Newcastle-Ottawa score. Methods of data synthesis: Random effects 
meta-analysis was completed to identify pooled prevalence estimates for both 
conditions.
RESULTS: Among 25 studies analysed, the pooled estimate of M. tuberculosis 
infection in the absence of active TB in migrant children was 10.1% 
(95%CI:7.5%-13.1%). Among 12 studies reporting on TB, the pooled estimate TB 
prevalence in migrant children was 0.9% (95%CI:0.7%-1.1%). The pooled estimate 
TB prevalence was 0.8% (95%CI:0.5-1.2) in accompanied minors and 0.9% 
(95%CI:0.7-1.3) in unaccompanied minors. There was high heterogeneity and 
moderate risk of bias across studies.
CONCLUSION: The burden of M. tuberculosis infection and TB disease in migrant 
children arriving in the EU/EEA & UK is substantial. Recommendations should be 
formulated to enhance targeted interventions, inform policies, and guide best 
practices for the prevention, diagnosis, and treatment of TB in migrant children 
across the EU/EEA & UK.
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Tuberculosis (TB) disease exposure within maternity units is a significant 
concern due to increased risk of infection among pregnant and post-partum women 
and their newborns. During April-August 2025, personnel from several military 
health authorities were deployed to assist a military treatment facility in 
Alaska after a labor and delivery nurse was diagnosed with pulmonary TB disease. 
A total of 282 individuals were identified through contact tracing. Staff 
contacted the affected families, answered questions, and facilitated evaluation 
and treatment. 263 (92.9%) of the 283 contacts were tested. Window prophylaxis 
was recommended for 26 children under five years of age. Of these, 21 (80.8%) 
completed the full therapeutic course. Four families declined the intervention, 
and one child was lost to follow-up. No additional cases of TB disease were 
detected; however, four cases of latent TB infection were diagnosed. 
Standardized guidance regarding TB screening and treatment procedures including 
routine risk assessments, screening for healthcare workers, and window 
prophylaxis timelines for infants and children is imperative for prevention.
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BACKGROUND: Tuberculosis infection (TBI) diagnosis in BCG-vaccinated, 
high-burden settings remains challenging.
RESEARCH QUESTION: We aimed to assess the sensitivity, specificity, and safety 
of the C-tuberculin skin test (C-TST), compared with PPD RT-23, for tuberculosis 
infection in BCG-vaccinated adults.
STUDY DESIGN AND METHODS: Randomised, double-blind clinical trial in Brazil. 
Adults with pulmonary tuberculosis (PTB) and asymptomatic controls without known 
TB exposure or prior TB/TPT underwent C-TST, PPD RT-23, and QuantiFERON-TB Gold 
Plus (QFT-Plus). Skin tests were read by two strategies: (a) induration only or 
(b) induration or erythema, at a ≥5-mm cut-off. Sensitivity was assessed in PTB; 
specificity for C-TST and PPD RT-23 was estimated against QFT-Plus. Adverse 
events were monitored.
RESULTS: Among 446 participants (141 PTB; 305 controls), at the 5-mm cut-off, 
C-TST showed lower sensitivity but higher specificity than PPD RT-23. With 
strategy (a) and (b), C-TST sensitivity was 0.67 and 0.68, specificity was 0.92 
and 0.9, compared to 0.74 sensitivity and 0.78 specificity for PPD RT-23. 
Adverse events were more frequent in PTB: 12.1% (C-TST) and 6.4% (PPD RT-23); 
none were serious.
CONCLUSION: In BCG‑vaccinated adults, C-TST showed a trade-off of higher 
specificity and lower sensitivity than PPD RT-23 at the 5-mm cut-off; and a 
favourable safety profile. Adding erythema to readings did not improve accuracy, 
suggesting that C-TST may be a useful alternative for programmatic TBI screening 
in high-burden settings.
TRIAL REGISTRATION: Trial registry number RBR-7tn2ysw 
(https://ensaiosclinicos.gov.br/ registered on 25 January 2021).
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INTRODUCTION: Tuberculosis (TB) preventive treatment (TPT) is effective in 
preventing TB among people living with HIV (PLHIV). Patient experiences and 
preferences contribute to optimising the delivery cascade for TPT among PLHIV. 
We describe patient-level reasons for initiation, completion, refusal and 
discontinuation of 3HP (high-dose rifapentine (RPT) 900 mg plus isoniazid (INH) 
900 mg weekly for 3 months) and INH in Ethiopia, South Africa and Zimbabwe.
METHODS: We conducted a total of 141 45-60 min in-depth interviews (IDIs) with 
adult PLHIV in Ethiopia (n=45), South Africa (n=45) Zimbabwe (n=51) between 
March and June 2022. Participants were attending routine HIV care in nine 
healthcare facilities and interviewed using a study-designed interview guide. 
The guide explored three categories: TB and TPT knowledge, reasons for TPT 
initiation and experiences of taking TPT and antiretroviral therapy (ART). 
Recordings were transcribed verbatim, translated and thematically analysed on 
MAXQDA using an abductive coding scheme incorporating the 
information-motivation-behavioural (IMB) skills model to understand reasons 
behind TPT uptake patterns.
RESULTS: Of the 141 participants, 28 were still on TPT, 66 completed, 22 
discontinued and 25 refused to initiate TPT. The majority were female (88%, 
124/141), with an average of 36 years. IMB constructs were reflected in 
participants' TPT uptake patterns, with illustrative quotes highlighting key 
patterns across the dataset. In relation to information, participants 
demonstrated knowledge of TPT and its benefits; however, there was confusion 
about the role of TPT in the absence of TB disease. Prior TB experiences, social 
support and engagements with healthcare workers were motivations for uptake. The 
main behaviours found included adoption of adherence strategies and use of 
medication reminders. Side effects, fears of pill burden and contraindications 
had negative outcomes for TPT uptake and completion.
CONCLUSIONS: The findings underscore the need to enhance the understanding of 
TPT through targeted interventions at clinic and community levels. Strengthening 
these efforts may improve TPT uptake and completion rates.
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Improved tuberculosis (TB) vaccines are needed to combat the disease, a leading 
cause of infectious disease death worldwide. The culture filtrate TB antigens 
ESAT6 and CFP10 form dimeric complexes, serve as immune markers for TB exposure 
and are vaccine antigen candidates. Here, we report that expressing an 
ESAT6-CFP10 fusion protein with a conventional glycine-serine linker sequence 
significantly enhanced expression yield in E. coli compared to the single 
antigens. Substituting an internal His-tag generated the ESAT(Int7)CFP fusion, 
retained elevated expression levels while simultaneously enabled purification 
with immobilized metal chromatography. The internal His-tag also permitted rapid 
protein coupling with cobalt-porphyrin (CoPoP) liposomes. Immunization with 
these constructs elicited antigen-specific antibodies and T cell responses and 
reduced lung bacterial burden in mice following aerosol TB challenge. Another 
pair of TB culture filtrate antigens, EsxH and EsxG yielded no soluble protein 
as individual antigens. However, when linked with an internal His-tag, high 
soluble expression was observed for EsxH(Int7)EsxG, and this fusion antigen also 
conferred protective immunity in TB challenged mice after vaccination with 
CoPoP. These findings support the design and manufacturability of multivalent TB 
vaccine candidates through engineered fusion antigens and nanoparticle delivery 
platforms.
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Recent developments in tuberculosis (TB) treatment have identified an enormous 
potential of host-directed therapies (HDT)) in achieving better and faster 
control of infection. We have previously demonstrated the synergistic effect of 
sertraline (SRT) with frontline TB drugs in clearing infection in murine 
tissues. Our attempts to uncover the mechanistic basis of this enhancement, 
using sertraline as a probe, help identify host signalling pathways critical for 
controlling Mycobacterium tuberculosis (Mtb). We identify a significant role for 
sertraline-mediated modulation of mitochondrial physiology and consequent 
reactive oxygen species (ROS) generation as a secondary signal, leading to 
greater IL1β release and K+ efflux from macrophages via NLRP3 inflammasome 
activation. We thus highlight an important relationship between mitochondrial 
physiology and inflammasome activation, enabling infected macrophages to better 
control Mtb.
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We co-developed and evaluated a community-based, peer-led psychosocial support 
intervention consisting of individual and peer-led group counselling, online 
group messaging, and community-based "TB-Talks" to address tuberculosis 
(TB)-Stigma and reduce depression among adults with TB in Indonesia. A 
non-randomized, single-arm prospective interventional cohort study was conducted 
in five primary healthcare centres and two public hospitals in Depok and Padang 
cities from June 2024 to January 2025. All newly-diagnosed individuals with 
either drug-sensitive (DS-) or drug-resistant (DR-) TB, aged 15 years and above, 
were consecutively recruited and offered individual counselling at baseline, 
then monthly peer-led group counselling and online group messaging and TB Talks 
during six months of treatment. Participants were assessed at baseline, end of 
intensive phase (Month-2), and continuation phase (Month-6) for TB-stigma, 
depression, and quality of life (QoL), using locally-adapted and validated tools 
including the Van Rie TB-Stigma scale, PHQ-9, and EQ5D5L, respectively. In 
addition, we collated quantitative acceptability, appropriateness and 
feasibility feedback from participants and stakeholders. A total of 129 people 
with TB (Depok = 85, Padang = 44) participated, including 55 (43%) women. Most 
participants had new DS-TB (62%), 19 (15%) recurrent DS-TB, and 30 (23%) DR-TB. 
At baseline, most participants had moderate-to-severe TB-Stigma (74%; 
95%CI = 65-82%) and depression symptoms (57%; 35-72%). Among 112 participants 
who completed all assessments, moderate-to-severe TB-Stigma decreased to 43% 
(34-53%) and 21% (13-28%) and depression symptom prevalence decreased to 32% 
(20-47%) and 15% (6-23%) at Month-2 and Month-6, respectively. Participants' QoL 
increased from median 0.84 (0.63-1.00, at baseline) to 0.92 (0.83-1.00, Month-2) 
and 1.00 (0.91-1.00, Month-6). Both study participants and stakeholders 
perceived that activities in this study were feasible, acceptable, and 
locally-appropriate. Community-based, peer-led psychosocial support, combining 
individual and monthly group counselling, has potential to mitigate TB-Stigma 
and depression while improving QoL among adults with TB in Indonesia.
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Hepatic tuberculosis can mimic pyogenic liver abscess, particularly in patients 
with uncontrolled diabetes. Persistent or atypical hepatic lesions unresponsive 
to antibiotics should prompt tissue diagnosis using histopathology and molecular 
assays like GeneXpert to ensure timely diagnosis and appropriate management.
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AIMS: There is a rising prevalence of human immunodeficiency virus-tuberculosis 
(HIV-TB) coinfection. India is one of the largest contributors to TB across 
Asia. The systematic review aimed to provide comprehensive data on the 
prevalence of HIV-TB coinfection among adult patients and its geographic 
variation (distribution) in India over the past 10 years.
METHODS: PRISMA guidelines for systematic review were followed for this review. 
The leading search was through Medline/PubMed Central, Web of Science, and 
Science Direct. Government reports were also assessed for any relevant data on 
coinfection - the final review comprised 18 articles. Narrative synthesis was 
done to highlight any emerging patterns in the articles. The data extraction 
included key factors such as place/site of study, prevalence, TB type, age, 
gender distribution, religion, socioeconomic status, other risk factors, and the 
strengths and weaknesses of each study.
RESULTS: Most studies were single-centered, and the sample size ranged from 221 
to 20,245. The prevalence of HIV-TB coinfection was as low as 0.4% up to 
approximately 42%. Maximum studies were from the states of Tamil Nadu and 
Maharashtra. Higher infection was seen among males. More cases were primary and 
of pulmonary TB. Studies did not report the prevalence in rural settings or 
among groups such as third genders, nor did they associate the findings with 
religion, socioeconomic status, education level, etc. Low CD4 count (<200 cells) 
was the most common risk factor.
CONCLUSIONS: There is a need for more information on the prevalence of HIV-TB 
coinfection and its association with factors such as population characteristics. 
Studies are required that highlight the rural and urban differences and 
prevalence among vulnerable groups such as third genders and from all states of 
India.
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BACKGROUND: The persistent spread of tuberculosis (TB), driven by 
multidrug-resistant TB (MDR-TB), poses a major public health threat in 
Sub-Saharan Africa (SSA), worsening the region's already high burden of 
infectious disease mortality. Despite fragmented evidence, a comprehensive 
quantitative assessment of MDR-TB patient characteristics that fuel resistance 
across the continent has been limited. This study aimed to synthesize and 
quantify the demographic, clinical, socio-economic, and behavioral patient 
profiles associated with MDR-TB in SSA to inform targeted control strategies.
METHODS: We conducted a systematic review and meta-analysis of observational 
studies published between January 2000 and November 2025 across five databases 
(PubMed/MEDLINE, Scopus, Web of Science, AJOL, and Google Scholar). Pooled 
proportions of demographic, clinical, socio-economic, behavioral, and 
treatment-related characteristics reported among MDR-TB patients were calculated 
using a random-effects model, with heterogeneity quantified by the I2 statistic.
RESULTS: Thirty-six studies from 15 African countries, predominantly Ethiopia 
(36%), involving 10,792 participants and 3,864 MDR-TB cases, were included. The 
pooled proportion of MDR-TB cases across these heterogenous study populations 
was 39.0% (95% CI: 29-49; I2 = 99.9%). Demographically, males (70%) were 
disproportionately affected. Key socioeconomic characteristics included being a 
farmer or day labourer (77%; 95% CI: 53-100) and large family size (>5 members) 
(55.0%; 95% CI: 48-62). HIV co-infection was reported in 34% of cases. Major 
behavioral and clinical characteristics included alcohol use disorder (48%) and 
record of previous TB treatment (63%). A history of direct contact with known TB 
patients was observed in 49% of the cases. While a lack of BCG vaccination (69%) 
and consultation with traditional healers (86%) were noted, though these 
parameters were evaluated in only two studies and cannot be generalized across 
the wider subcontinent.
CONCLUSION: The findings suggest that MDR-TB across the included study 
population in Sub-Saharan Africa is commonly reported alongside systemic 
treatment failures, behavioral factors, and socio-economic vulnerabilities. 
Addressing these challenges requires strengthening directly observed therapy 
short-course (DOTS) through community engagements, integrating traditional 
healers into referral systems, and enhancing social support to improve 
adherence.
CLINICAL TRIAL NUMBER: Not applicable.
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BACKGROUND: The COVID-19 pandemic disrupted tuberculosis (TB) services 
worldwide, primarily affecting diagnosis and treatment initiation. However, the 
impact of the post-pandemic period on TB treatment outcomes remains poorly 
understood. We aimed to evaluate changes in TB treatment outcomes during and 
after the COVID-19 pandemic and to determine whether these changes occurred 
independently of delays in treatment initiation.
METHODS: We conducted a retrospective cohort study including adult patients 
diagnosed with TB at a tertiary referral hospital in Mexico between 2020 and 
2025. Patients were categorized into COVID (2020-2022) and post-COVID 
(2023-2025) periods. The primary outcome was unfavorable treatment outcome 
(death, loss to follow-up, or treatment failure). Time from diagnosis to 
treatment initiation was assessed, and clinically relevant delay was defined 
using multiple thresholds. Multivariable logistic regression and Cox 
proportional hazards models were used to evaluate associations between period 
and outcomes, adjusting for age, sex, HIV status, undernutrition, and TB 
characteristics. Sensitivity analyses included exclusion of patients with HIV 
and socially vulnerable populations.
RESULTS: A total of 1,299 patients were included. The proportion of unfavorable 
outcomes increased from 27.1% in the COVID period to 34.4% in the post-COVID 
period (p < 0.001), driven by a marked increase in TB-related mortality (2.1% 
vs. 10.6%). Time to treatment initiation did not differ between periods (median 
0 days in both groups). In multivariable analysis, the post-COVID period was 
independently associated with unfavorable outcomes (adjusted OR 1.39, 95% CI 
1.03-1.88) and higher hazard of adverse events (HR 1.33, 95% CI 1.09-1.63). 
Sensitivity analyses showed attenuation of this association after excluding 
patients with HIV (aOR 1.21, 95% CI 0.89-1.65), though the direction of effect 
remained consistent. The post-COVID cohort exhibited higher prevalence of 
diabetes and substance use, alongside shifts in sociodemographic 
characteristics.
CONCLUSION: Tuberculosis treatment outcomes worsened in the post-COVID period 
despite largely preserved overall timeliness of treatment initiation. These 
findings suggest that factors beyond treatment initiation delay, including 
clinical complexity, comorbidity burden, and potential challenges in continuity 
of care, may have contributed to adverse outcomes.

© 2026. The Author(s).

DOI: 10.1186/s12879-026-13999-9
PMID: 42458272

14. Lancet Microbe. 2026 Jul 15:101412. doi: 10.1016/j.lanmic.2026.101412. Online 
ahead of print.

Assessment of differentially culturable tubercle bacteria assays for the 
detection of tuberculosis infection in asymptomatic household contacts and the 
implications for intra-household transmission: a longitudinal cohort study.

Sewcharran A(1), Gordhan BG(1), Tang L(2), Keenan S(1), Patel D(1), Mofokeng 
NJ(3), Ncwana B(3), Waja Z(3), Mathema B(2), Martinson N(4), Kana BD(5).

Author information:
(1)Department of Science and Innovation-National Research Foundation Centre of 
Excellence for Biomedical TB Research, School of Pathology, Faculty of Health 
Sciences, University of the Witwatersrand and the National Health Laboratory 
Service, Johannesburg, South Africa.
(2)Department of Epidemiology, Mailman School of Public Health, Columbia 
University, New York City, NY, USA.
(3)Perinatal HIV Research Unit (PHRU), Infectious Diseases and Oncology Research 
Institute, University of the Witwatersrand, Johannesburg, South Africa.
(4)Perinatal HIV Research Unit (PHRU), Infectious Diseases and Oncology Research 
Institute, University of the Witwatersrand, Johannesburg, South Africa; Johns 
Hopkins University Centre for TB Research, Baltimore, MD, USA.
(5)Department of Science and Innovation-National Research Foundation Centre of 
Excellence for Biomedical TB Research, School of Pathology, Faculty of Health 
Sciences, University of the Witwatersrand and the National Health Laboratory 
Service, Johannesburg, South Africa. Electronic address: bavesh.kana@wits.ac.za.

BACKGROUND: Conventional culture methods for tuberculosis diagnosis miss 
differentially culturable tubercle bacteria (DCTB), which grow only in liquid 
assays supplemented with growth-enhancing factors. This limitation, combined 
with inadequate contact tracing and screening, often fails to identify 
asymptomatic individuals, with live bacilli detectable by enhanced culture 
methods. This shortfall results in undiagnosed reservoirs of bacteria, 
potentially fuelling ongoing transmission. In this study, we aimed to 
investigate whether DCTB assays provide greater sensitivity by detecting more 
Mycobacterium tuberculosis infections than conventional culture and whether this 
enhanced detection improves the resolution of intrahousehold transmission 
mapping. In addition, we sought to evaluate whether DCTB populations can 
progress to conventional culture positivity, thereby highlighting their clinical 
and epidemiological relevance.
METHODS: In this prospective observational longitudinal cohort study, 
drug-susceptible or rifampicin-resistant tuberculosis index participants aged 12 
years or older, were recruited from primary healthcare clinics from two South 
African districts. Inclusion criteria were informed consent, Xpert MTB/RIF 
Ultra-positive results, tuberculosis symptoms (>2 weeks), provision of baseline 
samples, at least one consenting household contact, and documented HIV status. 
Household contacts of the index patients and control households were also 
recruited. Sputum specimens were collected at baseline and 2, 4, 8, 12, and 16 
months from the index participants and household contacts. Samples were analysed 
by conventional mycobacterial growth indicator tube (MGIT) culture, and 
colony-forming unit assays to identify viable bacteria. Enhanced culture to 
detect DCTB involved serial dilution of sputum in liquid culture, supplemented 
with M tuberculosis culture filtrate as a source of growth stimulatory factors. 
Whole-genome sequencing (WGS) of cultured isolates was performed to trace 
household transmission.
FINDINGS: Between June 1, 2020, and Feb 6, 2024, 293 index participants (183 
[62%] male), 701 household contacts (453 [65%] female), and 122 control 
participants (67 [55%] female) were enrolled. At baseline, 249 (85%) of 293 
index participants and 110 (16%) of 701 household contact sputum samples were 
positive for M tuberculosis by MGIT conventional culture. For baseline 
MGIT-negative specimens, DCTB assays detected M tuberculosis in an additional 21 
(7%) of 293 index participants and 26 (4%) of 701 household contacts. Over 16 
months of follow-up, DCTB assays identified 61 (8·7%) of 701 additional 
tuberculosis-positive household contacts not detected by conventional culture. 
WGS-guided transmission mapping using conventional culture identified 
transmission in 16 (15%) of 104 households, whereas DCTB assays detected an 
additional 19 (18%) of 104 transmission events. No evidence of intrahousehold 
transmission was found in the remaining 69 (66%) of 104 tuberculosis-positive 
households. Over the 16-month follow-up period, conventional culture identified 
233 positive household contacts, of which 195 (84%) were asymptomatic. DCTB 
assays detected an additional 94 cases of M tuberculosis positivity in household 
contacts, of which 79 (84%) were asymptomatic. In control households, 
tuberculosis prevalence at baseline was two (2%) of 122, with an additional 
three (3%) of 122 identified during follow-up.
INTERPRETATION: DCTB assays provide substantial value by detecting asymptomatic 
individuals missed by conventional culture, revealing a potentially important 
reservoir of subclinical infection, which could sustain transmission. In 
addition, DCTB detection uncovers transmission linkages missed by conventional 
culture, providing a more comprehensive understanding of M tuberculosis 
transmission dynamics and highlighting the need to incorporate enhanced culture 
methods into diagnostic and surveillance strategies, to strengthen early case 
identification and tuberculosis control efforts.
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BACKGROUND: The World Health Organization recommends all-oral bedaquiline-based 
regimens for drug-resistant tuberculosis (DR-TB), including a longer M/XDR-TB 
regimen (18-20 months) and a shorter RR/MDR-TB regimen (9-11 months). 
Comparative effectiveness data under routine programmatic conditions remain 
limited.
OBJECTIVE: To compare clinical and microbiological outcomes of longer versus 
shorter all-oral treatment regimens.
METHODS: We conducted a prospective observational cohort study between January 
and December 2022. Patients with pulmonary or extrapulmonary RR/MDR-TB were 
enrolled and treated according to national programmatic guidelines. Six-month 
culture conversion and end-of-treatment clinical outcomes were compared between 
longer and shorter all-oral bedaquiline-based regimens using multivariable 
logistic regression adjusted for pre-specified confounders.
RESULTS: Of 1427 patients screened, 894 (62.6%) were included; 691 (77.3%) 
received the longer regimen and 203 (22.7%) the shorter regimen. Baseline 
demographic and clinical characteristics were broadly comparable, although 
resistance profiles differed because regimen allocation was guided by drug 
susceptibility testing and programmatic eligibility criteria. Six-month culture 
results were available for 778 (87.0%) patients; 96 (10.7%) died and 20 (2.3%) 
were lost to follow-up. Culture conversion was significantly higher with the 
longer regimen than the shorter regimen (579/596, 97.1% vs. 146/182, 80.2%; 
p < 0.001). In intention-to-treat analysis, favorable outcomes occurred in 
525/691 (76.0%) patients receiving the longer regimen and 135/203 (66.5%) 
receiving the shorter regimen (p = 0.006). The longer regimen was independently 
associated with favorable outcomes (adjusted odds ratio 1.58, 95% CI 1.15-2.17; 
p = 0.004).
CONCLUSIONS: Baseline demographic and clinical characteristics were broadly 
comparable, although resistance profiles differed because regimen allocation was 
guided by drug susceptibility testing and programmatic eligibility criteria.
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Among 61,925 adults initiating tuberculosis treatment in Delhi, India, higher 
ambient PM2.5 exposure during the 30 days before treatment was independently 
associated with increased mortality, most pronounced at the highest exposures. 
These findings highlight short-term air-pollution exposure as an 
underrecognized, modifiable risk factor for tuberculosis mortality in 
high-burden urban settings.
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There is an urgent need for rapid, affordable diagnostic tools capable of 
detecting baseline and treatment-emergent resistance among patients with 
drug-resistant tuberculosis (DR-TB). Reporter mycobacteriophages provide a 
phenotypic solution enhanced by brighter luminescent reporters compatible with 
simple readouts. We applied the TM4::GeNL reporter mycobacteriophage for rapid 
phenotypic drug susceptibility testing (pDST) on serial Mycobacterium 
tuberculosis isolates from six DR-TB patients, including four with 
treatment-emergent resistance and two with baseline bedaquiline (BDQ)-resistant 
subpopulations. Susceptibility to BDQ, pretomanid (PMD), delamanid (DLM), and 
linezolid (LZD) was assessed by luminescence retention after TM4::GeNL infection 
compared to no-drug control, with conventional pDST and whole-genome sequencing 
as the reference standard. Isolates with baseline and treatment-emergent 
resistance to BDQ and PMD had a mean relative luminescence unit (RLU) retention 
of 83.8% (95% CI, 52.1-115.6), while susceptible clinical isolates retained 1.5% 
mean RLU (95% CI, 0.2-2.8). The TM4::GeNL DST results were consistent with 
conventional pDST in detecting BDQ and PMD resistance. Three patients with BDQ 
treatment-emergent resistance had mutations in mmpR5 (Rv0678), with a range of 
variant frequencies (12.6%-92.3%). One isolate with treatment-emergent DLM/PMD 
resistance had mutations in the fbiC gene, with A487fs and S534stop variants at 
25.0% and 12.0%, respectively. Sequencing of serial isolates from one patient on 
a regimen that included LZD identified an emergent mutation in rrl (n.2814G > T, 
53.8% frequency); however, the isolate was LZD susceptible by both TM4::GeNL DST 
and conventional pDST. TM4::GeNL reporter mycobacteriophage accurately detected 
baseline and treatment-emergent resistance to BDQ and PMD compared to 
conventional pDST. This rapid, phenotypic approach shows promise for 
accelerating detection of resistance to new and repurposed DR-TB drugs in 
clinical settings.
IMPORTANCE: Ongoing transmission of drug-resistant tuberculosis (DR-TB), 
combined with limited access to rapid diagnostics for resistance to key drugs in 
modern regimens, poses a major challenge to global TB control. We applied 
TM4::GeNL reporter mycobacteriophage for rapid phenotypic drug susceptibility 
testing on Mycobacterium tuberculosis (Mtb) clinical isolates with baseline and 
treatment-emergent resistance to DR-TB drugs (bedaquiline, pretomanid, and 
delamanid), generating results within 48 h from a positive culture. Our findings 
provide evidence on the utility of the TM4::GeNL mycobacteriophage to infect Mtb 
clinical isolates and distinguish between drug-susceptible and resistant 
isolates. TM4::GeNL reporter mycobacteriophage detected emerging resistance to 
bedaquiline and pretomanid within 48 h from a positive culture, with our results 
correlating well with conventional phenotypic drug susceptibility and 
whole-genome sequencing data. These findings support TM4::GeNL reporter 
mycobacteriophage as a rapid, multiplexed alternative drug-susceptibility test 
for DR-TB.
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This is a protocol for a Cochrane Review (diagnostic). The objectives are as 
follows: To determine the diagnostic accuracy of next-generation sequencing 
(NGS) technologies, specifically targeted NGS (tNGS) and whole-genome sequencing 
(WGS), for detecting drug-resistant tuberculosis among people with pulmonary 
tuberculosis, using phenotypic drug susceptibility testing as the primary 
reference standard.
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BACKGROUND: New tuberculosis (TB) vaccines for adults and adolescents are 
crucial for achieving global control targets, and several candidates may be 
ready for introduction within 5 years. We conducted a convergent mixed-methods 
study in Lusaka, Zambia, among community members and healthcare workers (HCWs) 
to understand preliminary TB vaccine acceptance and potential factors 
influencing uptake to inform readiness activities critical for successful 
implementation.
METHODS: Adult community members were enrolled from randomly selected households 
within four communities with historically low COVID-19 vaccine coverage, and 
HCWs from 10 public healthcare facilities representing different care levels. 
Structured surveys evaluated participants' perspectives on new vaccines and 
mixed-effects Poisson regression was used to estimate the marginal probability 
of participants' intention to get a new TB vaccine. Qualitative in-depth 
interviews (IDIs; n=24) and focus group discussions (FGDs; n=9) were conducted 
and analysed using a hybrid approach to explore acceptable vaccine attributes, 
preferences and determinants of TB vaccine uptake and recommendations for 
rollout.
RESULTS: Overall, 499 participants completed surveys (395 community members and 
104 HCWs) with 62 additional participants across IDIs and FGDs. 77% of community 
members and 83% of HCWs expressed intention to get a TB vaccine. Perceived TB 
risk and severity concerns were the only significant drivers of vaccine 
intention. Participants pragmatically accepted the WHO's preferred vaccine 
specifications (50% efficacy, two-dose schedule, transient, mild side effects, 
at least 2 years' duration) though HCWs preferred higher efficacy thresholds due 
to occupational risk. Implementation preferences emphasised early community 
engagement (at least 3-6 months pre-rollout), diverse delivery approaches, 
including facility-based and community venues for adults, schools for 
adolescents and door-to-door campaigns, while addressing COVID-19-related 
scepticism through transparent, clear communication using trusted sources.
CONCLUSIONS: This study reveals strong potential for a successful TB vaccine 
rollout in Zambia through proactive implementation strategies, including early 
community engagement, transparent communication and person-centred delivery 
approaches.
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Mycobacterium tuberculosis remains a leading public health concern worldwide. 
While BCG vaccination is effective at protecting infants/ children, efficacy 
wanes over time. Advancements in synthetic DNA technology have resulted in the 
delivery of structurally-complex antigens that elicit robust, multifaceted 
cell-mediated immunity in humans. Using this platform, we evaluated the 
comparative immunogenicity and protective capacity of four multivalent plasmid 
DNA (pDNA) constructs that together encode a diverse set of 23 potential TB 
antigens. All cassettes were immunogenic in both naïve and BCG-primed CB6F1 
mice, resulting in robust antigen-specific polyfunctional CD4+ and CD8+ T cell 
populations secreting primarily IFNγ+/ TNFα+. In BCG-primed mice, several pDNA 
constructs conferred modest improvement in bacterial control following Mtb 
challenge. However, animals boosted with the leading construct, pESX, exhibited 
significantly lower bacterial loads and prolonged protection in the lungs 
compared to BCG-vaccinated control groups. Furthermore, bacterial burdens 
inversely correlate with the magnitude of numerous vaccine-induced T cell 
populations. The pESX-mediated efficacy was mapped to the EsxR antigen, which is 
sufficient to suppress lung bacterial load in this mouse model. These findings 
provide insight into the relative cellular immunogenicity of novel vaccine 
candidates and support the critical role of broad, polyfunctional T cells in the 
long-term control of Mtb.
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Tuberculosis (TB) is the single most deadly human pathogen and has been for 
centuries. BCG, a vaccine designed to protect from TB, is the most frequently 
administered vaccine in human history. Despite BCG's many shortcomings, which 
include suboptimal protection from TB, BCG has for over 100 y remained the only 
available vaccine in the fight against TB. Recent evidence from animal models 
indicates that BCG administered intravenously provides superior protection 
compared to cutaneous routes, such as intradermal or subcutaneous. Therefore, 
the route to improve success for BCG in the fight against TB and other 
illnesses, such as bladder cancer and neonatal sepsis, may simply relate to 
changing the route of its administration. We here trace the trajectory regarding 
the centrality of route of administration for BCG from its roots all the way to 
the most recent scientific breakthroughs, and with that illuminate a potential 
path ahead toward deploying BCG most optimally.
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BACKGROUND: Patients with tuberculosis (TB) face an elevated risk of certain 
cardiovascular diseases. The inflammatory response associated with TB is linked 
to cardiac complications, though the spatial impact on cardiac structure remains 
understudied. In this study, we assess population-level differences in cardiac 
morphology in TB using an atlas-based approach applied to routine chest X-rays.
METHODS: A total of 8651 patients (with 2626 patients with TB) were selected 
from four cohorts: Shenzhen, TBX11K, TB Portals, and MIMIC, covering seven 
countries. We developed a representative cardiac template, CardioMorph Atlas, 
and compared population-level morphological differences between patients with TB 
and controls. Cardiac borders and areas were quantified into CardioMorph 
features and analysed for their association with all-cause mortality using Cox 
regression.
FINDINGS: CardioMorph Atlas revealed significant lateral elongation of the heart 
in patients with TB, in both left and right ventricles, with patterns distinct 
from those in pneumonia and cardiomegaly. Vector field analysis showed lateral 
extension of cardiac structures in patients with TB. Upper area (hazard ratio: 
2.18, 95% CI: 1.1-4.30, p = 0.022) and right perimeter (HR = 2.07, 95% 
CI:1.06-4.02) were significantly associated with increased all-cause mortality 
in patients with TB. CardioMorph features showed strong associations with 
all-cause mortality in patients with TB, supporting their potential utility for 
risk stratification, and which demonstrates feasibility of quantitatively 
assessing impact of TB on cardiac morphology using routine chest X-rays.
INTERPRETATION: These findings suggest that tuberculosis is linked to distinct, 
prognostically relevant cardiac morphological alterations detectable on routine 
chest X-rays using the CardioMorph Atlas. Further prospective validation is 
warranted.
FUNDING: National Heart, Lung and Blood Institute; National Institute of Allergy 
and Infectious Diseases.
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Hemophagocytic lymphohistiocytosis (HLH) is a severe hyperinflammatory syndrome 
caused by uncontrolled immune activation and cytokine storm. Secondary HLH is 
frequently triggered by infections, malignancies, or autoimmune conditions; 
tuberculosis is an uncommon but increasingly recognized cause, particularly in 
endemic regions. We report a 33-year-old South Asian woman who presented with 
severe respiratory failure, pancytopenia, and systemic hyperinflammation. 
Microbiological and histopathological evaluation confirmed disseminated 
tuberculosis complicated by secondary HLH. Early initiation of antitubercular 
therapy combined with corticosteroids resulted in clinical improvement. This 
case underscores the importance of maintaining a high index of suspicion for HLH 
in patients with disseminated tuberculosis presenting with cytopenias and 
hyperinflammation, where prompt diagnosis and treatment are critical to reducing 
mortality.
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Raman spectroscopy (RS) and surface-enhanced Raman spectroscopy (SERS) are 
promising technologies that have been applied across various fields, including 
clinical diagnostics. In the context of tuberculosis (TB) diagnosis, RS/SERS 
offers significant potential for rapid, non-invasive, and sensitive biomolecular 
detection. However, no software currently exists that is specifically designed 
to analyze RS/SERS data for TB diagnosis. Our goal is to develop such a tool by 
integrating machine learning (ML) and a one-dimensional convolutional neural 
network (1D-CNN) into a user-friendly graphical user interface (GUI). We 
introduce TB-SERS Analyzer, a Python-based tool with a GUI for tuberculosis 
prediction using SERS data. A reference database of 1,000 plasma samples (500 
IGRA-positive, 500 IGRA-negative) was established using the interferon-gamma 
release assay (IGRA). TB-SERS Analyzer allows users to input spectral data and 
automatically generate TB diagnostic reports. ML and 1D-CNN models were trained 
and optimized via five-fold stratified cross-validation. We evaluated seven 
algorithms to identify the most effective method for TB classification. The 
1D-CNN model achieved 82.00% sensitivity and 76.00% specificity in the 
validation set (n = 200). In a blinded external test (n = 20), the model 
maintained 80.00% sensitivity with 100% specificity. The software comprises four 
integrated modules: (1) patient data extraction, (2) data preparation, (3) ML 
and 1D-CNN analysis, and (4) diagnostic report generation. TB-SERS Analyzer 
demonstrated high efficiency in TB screening, delivering results in under 10 
seconds per sample. TB-SERS Analyzer is an effective and accessible tool for TB 
screening, combining RS/SERS technologies with ML and 1D-CNN models. The 
software is freely available on GitHub at: 
https://github.com/jkeisiri/TB-SERS-Analyzer.
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In Nunavut, public health management of tuberculosis (TB) remains a challenge 
due to social and economic inequities, geographic isolation, TB-related stigma, 
and distrust in healthcare linked to a history of colonialism. A TB outbreak was 
declared in Naujaat, Nunavut following an increase in reported cases starting in 
January 2023. In response to this outbreak, the Naujaat community-wide TB 
screening (CWS) clinic was held from April 15th to May 29th, 2024, with support 
from the Nunavut Tunavik Incorporated (NTI) leadership and community engagement 
teams. This article outlines the steps taken in the coordination and 
implementation of a large public health intervention in this remote, northern 
community. Despite significant logistical challenges, the CWS clinic screened 
89.2% of the 1000-person target consisting of all previously unscreened 
individuals residing in the community. As a result, 31 individuals with latent 
TB infection and <5 active TB cases were diagnosed and offered treatment, 
representing nearly 4% of those undergoing 2-step testing. Although the 
screening outcomes suggested that community transmission was low at the time of 
community-wide screening, it nonetheless exceeded the WHO threshold of 0.5% 
prevalence for community-wide screening. Lessons learned through the Naujaat CWS 
can help inform future public health actions towards TB elimination in Nunavut 
and other circumpolar jurisdictions.

DOI: 10.1080/22423982.2026.2700154
PMCID: PMC13371476
PMID: 42447032 [Indexed for MEDLINE]

27. Biosci Biotechnol Biochem. 2026 Jul 14:zbag103. doi: 10.1093/bbb/zbag103. Online ahead of print.

Mycobacterium tuberculosis shikimate kinase inhibitory activity of a 
glycodidepside mixture from Cosmospora sp. BioMCC-f.T-7332.

Siska E(1)(2), Hanif N(2), Syahbirin G(2), Prabandari EE(1), Waluyo D(1), 
Ariyani T(1), Pramisandi A(3), Dewi D(3), Nurkanto A(4), Oyama KI(5), Mori M(6), 
Nozaki T(7).

Author information:
(1)Research Center for Vaccine and Drug, Research Organization for Health, 
National Agency of Research and Innovation (BRIN), West Java, Indonesia.
(2)Department of Chemistry, Faculty of Mathematics and Sciences, IPB University, 
Bogor, West Java, Indonesia.
(3)Research Center for Applied Microbiology, Research Organization for Life 
Science and Environment, National Agency of Research and Innovation (BRIN), West 
Java, Indonesia.
(4)Research Center for Biosystematics and Evolution, Research Organization for 
Life Science and Environment, National Agency of Research and Innovation (BRIN), 
West Java, Indonesia.
(5)Chemical Instrumentation Facility, Research Center for Materials Science, 
Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Japan.
(6)Graduate School of Agriculture, Tokyo University of Agriculture and 
Technology, Tokyo, Japan.
(7)Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.

Screening of Indonesian microbial extracts identified Cosmospora sp. 
BioMCC-f.T-7332 as a source of Mycobacterium tuberculosis shikimate kinase 
(MtSK) inhibitors. A mixture of alkylated glycodidepsides TPI-1 and TPI-2 was 
obtained as the inhibitor (IC50 = 1.5 µg/mL) with low cytotoxicity. Although 
improvements in cell permeability are necessary, didepsides may serve as 
starting points for the development of antitubercular agents targeting MtSK.
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Tuberculosis remains one of the leading major global health challenges, driven 
by the emergence of multidrug-resistant and extensively drug-resistant bacterial 
strains. Resistant strains complicate treatment, which often requires prolonged 
use of toxic second- and third-line drugs. Protein phosphorylation plays 
critical roles in Mycobacterium tuberculosis, with serine/threonine kinases 
PknA, PknB, and PknG being essential for survival, virulence, and persistence. 
In this study, we screened an in-house kinase inhibitor library to identify 
compounds targeting these kinases. Four structurally diverse hits from the 
screening inhibiting all three kinases in vitro were selected for further 
analysis. Hits were evaluated for their ability to inhibit M. tuberculosis 
growth and characterized structurally using X-ray crystallography, molecular 
docking, and isothermal titration calorimetry. Our findings provide a structural 
framework for the development of multitargeting kinase inhibitors, offering a 
potential strategy to combat drug-resistant M. 
tuberculosis.
IMPORTANCE Drug-resistant tuberculosis is a growing global health 
threat that is increasingly difficult to treat with existing antibiotics, 
necessitating the discovery of new therapeutic strategies. This study focuses on 
protein kinases, key regulatory enzymes that help Mycobacterium tuberculosis 
survive, cause disease, and persist in the host. By identifying small molecules 
that can simultaneously block multiple essential kinases, this work introduces a 
promising multitarget approach to combat tuberculosis. Using structural and 
biophysical methods, we reveal how these compounds interact with their targets, 
providing a clear blueprint for improving their effectiveness. These insights 
advance the rational design of next-generation antitubercular drugs and open new 
avenues for tackling multidrug- and extensively drug-resistant tuberculosis.
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BACKGROUND: Distinguishing TB infection (TBI) from TB disease remains difficult 
because routine tests, including tuberculin skin test and interferon-gamma 
release assay (IGRA), cannot separate these states. We assessed a flow 
cytometry-based assay that measures T-cell cytokine responses after stimulation 
with Mycobacterium tuberculosis.
METHODS: We enrolled 118 IGRA-positive participants, including individuals with 
TB/TBI. Individuals were grouped by age and disease category into 
paediatric/adult TB, TBI, and immunocompromised TBI. Peripheral blood 
lymphocytes were stimulated with ESAT-6/CFP-10 antigens under CD4+-focused (TB1) 
or combined CD4+/CD8+ (TB2) conditions. Intracellular IL-10, IL-2, and tumour 
necrosis factor-α (TNF-α) were quantified by flow cytometry. Cytokine levels 
were compared using Mann-Whitney U tests.
RESULTS: Among children, most cytokine responses overlapped between TBI and TB, 
except TNF-α in CD8+ T cells after TB2 stimulation, which was higher in TB. In 
adults, IL-10 in CD4+ T cells was elevated in TBI after TB1 and TB2 stimulation, 
whereas IL-2 in CD4+ T cells was higher in TB after TB2 stimulation. TNF-α did 
not differentiate groups in adults.
CONCLUSION: Flow-cytometric cytokine profiling may help distinguish TBI from TB, 
with age-specific markers. TNF-α in CD8+ T cells appears informative in 
children, while IL-10 and IL-2 in CD4+ T cells show promise in adults. Further 
validation is needed.
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BACKGROUND: In Peru, TB remains a leading public health concern, yet knowledge 
about its transmission among women of reproductive age is poorly characterised. 
We sought to determine multilevel factors associated with comprehensive TB 
knowledge in this population.
METHODS: We analysed data from 29,889 women aged 15-49 years across 25 
departments using Peru's 2024 Demographic and Health Survey. Comprehensive TB 
knowledge was defined as correct identification of airborne transmission and 
rejection of at least three of five common myths. Three-level logistic 
regression, spatial autocorrelation, and concentration index analyses were used 
to examine individual, household, and contextual determinants.
RESULTS: Weighted prevalence of comprehensive TB knowledge was 27.5% (95% 
confidence interval: 26.3-28.6). Education exhibited a dose-response gradient 
(odds ratio 4.7 for higher vs. no education; 95% confidence interval: 
3.30-6.57). The intraclass correlation coefficient was 22.2%, indicating 
substantial contextual variation. Spatial analysis showed significant clustering 
(Moran's I = 0.077, P < 0.001), and the concentration index of 0.115 confirmed 
pro-rich inequality in knowledge distribution.
CONCLUSION: Approximately one in four Peruvian women possess comprehensive TB 
knowledge, with pronounced socio-economic and geographic inequities. These 
findings support targeted educational interventions for women with limited 
schooling in economically disadvantaged communities.
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BACKGROUND: Multidrug-resistant TB (MDR-TB) in children remains a major public 
health challenge. Although treatment is free of direct charge in many countries, 
it can impose substantial indirect and non-medical costs on affected households. 
Evidence on the economic burden of childhood MDR-TB on families remains limited.
METHODS: A cross-sectional household survey was conducted in the Western Cape, 
South Africa, among 45 households with a child <15 years who initiated MDR-TB 
treatment between 2018 and 2021. Socio-economic status, costs of accessing care, 
and health-related quality of life (HRQoL) were assessed and linked to health 
service utilisation data to estimate household-level costs.
RESULTS: The median total cost per household was ZAR 7,443 (US$504) per episode 
of care (interquartile range: ZAR 4,119-13,207), with indirect costs accounting 
for the largest share of household costs. Twenty-three (51.1%) of households 
incurred catastrophic health expenditure, defined as >20% of annual household 
income. Costs increased with hospital-based care, longer treatment duration, and 
more frequent caregiver visits. The HRQoL of children was generally high, though 
not uniformly distributed.
CONCLUSION: Childhood MDR-TB places substantial financial burden on already 
vulnerable households. Economic evaluations and care models should incorporate 
household costs and consider strategies to reduce the indirect burden of 
treatment on families.
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BACKGROUND: Nurse case management (NCM) models have improved outcomes in chronic 
disease and HIV, but evidence in multidrug-resistant TB (MDR-TB) is limited. We 
therefore evaluated whether NCM could improve MDR-TB outcomes.
METHODS: This pragmatic, cluster-randomised trial was conducted at 10 district 
hospitals in KwaZulu-Natal and Eastern Cape, South Africa.
RESULTS: Between 13 November 2014 and 5 September 2019, 2,844 were enrolled. A 
total of 2,134 were analysed (1,093 NCM, 1,041 usual care). Among 1,236 men 
(57.9%) and 898 women (42.1%), mean age was 37.4 years (standard deviation 
12.2). Treatment success occurred in 706 (64.5%) of NCM group and 645 (61.9%) in 
usual care (P = 0.62). Treatment failure occurred in 28 (2.6%) of NCM group and 
47 (4.5%) of usual care. NCM did not improve the proportion of successful 
treatment (adjusted odds ratio [aOR] = 0.79, P = 0.17, and 95% confidence 
interval [CI]: 0.56, 1.12). In secondary analysis, NCM reduced the odds of 
treatment failure by 44% (aOR 0.56, 95% CI: 0.31-0.99), which improved to 49% 
(aOR 0.51, 95% CI: 0.26-0.99) in sensitivity analysis. Differences for other 
outcomes were not significant.
CONCLUSION: NCM did not improve MDR-TB treatment success. Yet, NCM was 
associated with reduced odds of treatment failure. The intervention alone was 
insufficient to overcome barriers associated with loss to follow-up, or delayed 
presentation.

© 2026 The Authors.

DOI: 10.5588/ijtldopen.26.0126
PMCID: PMC13362299
PMID: 42445215

34. IJTLD Open. 2026 Jul 13;3(7):428-434. doi: 10.5588/ijtldopen.26.0043. 
eCollection 2026 Jul.

Quantifying emergent drug-resistant TB using laboratory data and record-linkage 
methods.

Rhea CH(1), Maruri F(2)(3), Ghebrekristos Y(4)(5), Amorim G(6), Cox H(7)(8)(9), 
Dheda K(10)(11), Sterling TR(2)(3), Warren R(4), van der Heijden YF(2)(3)(12).

Author information:
(1)Division of Epidemiology, Vanderbilt University School of Medicine, 
Nashville, TN, USA.
(2)Vanderbilt Tuberculosis Center, Nashville, TN, USA.
(3)Division of Infectious Diseases, Department of Medicine, Vanderbilt 
University School of Medicine, Nashville, TN, USA.
(4)DSI-NRF Centre of Excellence for Biomedical Tuberculosis Research, and SAMRC 
Centre for Tuberculosis Research, Division of Molecular Biology and Human 
Genetics, Faculty of Medicine and Health Sciences, Stellenbosch University, 
Tygerberg, South Africa.
(5)National Health Laboratory Service, Greenpoint Tuberculosis Laboratory, Cape 
Town, South Africa.
(6)Department of Biostatistics, Vanderbilt University Medical Center, Nashville, 
TN, USA.
(7)Division of Medical Microbiology, Department of Pathology, University of Cape 
Town, Cape Town, South Africa.
(8)Institute of Infectious Disease and Molecular Medicine, University of Cape 
Town, Cape Town, South Africa.
(9)The Burnet Institute, Melbourne, VIC, Australia.
(10)Centre for Lung Infection and Immunity, Division of Pulmonology, Department 
of Medicine and UCT LUNG Institute & South African MRC/UCT Centre for the Study 
of Antimicrobial Resistance, University of Cape Town, Cape Town, South Africa.
(11)Faculty of Infectious and Tropical Diseases, Department of Immunology and 
Infection, London School of Hygiene and Tropical Medicine, London, UK.
(12)The Aurum Institute, Johannesburg, South Africa.

BACKGROUND: Clinicians, public health workers, and researchers must link 
multiple laboratory results to individual patient records to identify emerging 
drug-resistant TB.
OBJECTIVE: Determine the proportion of individuals with rifampicin-resistant TB 
(RR-TB) who developed fluoroquinolone resistance using different data matching 
methods.
DESIGN: Data from the National Health Laboratory Service (NHLS) from the Western 
Cape Province, South Africa (January 2008 to June 2015), were used to identify 
patients with RR-TB who developed fluoroquinolone resistance after initial 
susceptibility. We used four methods to link patient results: A) exact match on 
NHLS patient number; B) exact match on surname, first name, and date of birth; 
C) custom algorithm (Stellenbosch University) using approximate matches for 
patient-identifying variables; and D) custom iterative approximate linkage 
developed for this study. We manually reviewed matches identified by each 
method.
RESULTS: We identified 30,381 laboratory results showing rifampicin and 
fluoroquinolone susceptibility. Estimates of resistance development were 4% 
using methods A and B, and 8% using methods C and D. Across methods, 688 unique 
patients who developed fluoroquinolone resistance were identified, 598 of which 
were correct by manual review. Method D identified 587 (98%) of these correctly 
matched patients, the largest proportion across these methods.
CONCLUSION: Customised approximate linkage approaches maximised correct patient 
matches.
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BACKGROUND: TB remains a major public health challenge in the Kyrgyz Republic 
due to continued transmission and drug resistance. Despite an overall decline in 
incidence, gaps persist in case notification, procurement processes, and 
patient-centred care.
METHODS: This study reports on the first community-led monitoring (CLM) 
initiative for TB services, implemented by TB People Kyrgyzstan in partnership 
with KNCV KG from 2019 to 2024. Programmatic data were combined with structured 
interviews of people with TB, community monitors, and health workers to identify 
barriers to diagnosis, treatment, and access to medicines.
RESULTS: Estimated TB incidence declined over the study period, yet 
under-notification remained substantial, with 56.5% of cases not notified in 
2024. Procurement was generally stable; however, regulatory and customs delays 
limited access to new medicines. Patients reported stigma, transport costs, and 
limited psychosocial support as key barriers, while health workers highlighted 
shortages of trained staff in rural areas.
CONCLUSION: CLM complemented national surveillance by amplifying community 
perspectives and identifying actionable priorities. Expanding access to rapid 
diagnostics, strengthening procurement coordination, investing in the TB 
workforce, and sustaining community engagement are essential to accelerate 
progress towards End TB targets. This approach supports equity, improvement, and 
resilience.
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BACKGROUND: TB is a leading cause of morbidity and mortality, and TB treatment 
shortening is a focus of TB therapeutic trials. Clofazimine (CFZ) has been 
proposed as part of a shorter TB regimen but the drug causes skin 
hyperpigmentation. Patient preferences around shorter regimens with CFZ should 
be documented.
METHODS: We performed an exploratory, qualitative sub-study using in-depth 
interviews among purposively selected participants in the CLO-FAST trial 
(NCT04311502). Participants were asked about their experience with their 
assigned treatment regimen and about preferences for treatment. Data were 
analysed by trained qualitative researchers using the theoretical framework of 
acceptability.
RESULTS: Twenty-three participants from India, Malawi, and Zimbabwe were 
selected from 89 participants randomised to two study arms in the parent trial. 
Most participants expressed preference for shorter regimen even if it led to 
skin hyperpigmentation. Preferences for a longer regimen may have been 
influenced by anticipated concerns around inadvertent disclosure and by a belief 
that longer regimens were more potent.
CONCLUSION: Preference assessment can be successfully built into therapeutic TB 
trials. Most participants preferred shorter treatment but concerns about potency 
and skin discolouration were expressed. Additional work is needed to describe 
therapeutic preferences among people with TB.
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BACKGROUND: According to the WHO Global Tuberculosis (TB) Report, Bangladesh 
recorded an estimated 379,000 new and relapse cases in 2023, with approximately 
44,000 TB-related deaths. Bangladesh also ranks 22nd globally in tobacco use, 
which worsens TB outcomes by weakening immunity and reducing treatment 
effectiveness [1]. To address this TB-tobacco nexus, ARK Foundation conducted 
the Quit4TB Trial, funded by the NIHR Global Health Research Unit on Respiratory 
Health (RESPIRE), to evaluate an mHealth-based smoking cessation intervention 
among TB patients, with embedded community engagement to support intervention 
delivery. Why Community Engagement Matters Community engagement (CE) was 
incorporated not only to improve research relevance and uptake but also to 
co-develop communication materials that support smoking cessation within the 
intervention. For people affected by TB, who are often marginalised and 
stigmatized, integrating lived experiences into intervention design helps ensure 
that cessation support is contextually appropriate and acceptable in real-world 
settings.
METHODS: The study engaged stakeholders, including individuals affected by TB, 
caregivers, healthcare workers, and representatives from NGOs. We followed a 
three-step model of Connect, Co-Create, and Collaborate. CE was operationalised 
across these phases, including early-stage trust-building and needs exploration 
(Connect), co-development of communication materials (Co-create), and iterative 
validation during implementation (Collaborate). Participants were engaged from 
design through to dissemination, contributing to materials intended to 
complement the mHealth intervention in routine care.
FINDINGS: CE and Patient and Public Involvement (PPI) activities revealed how 
smoking, stigma, gender norms, and health system constraints shape TB treatment 
and recovery. Awareness of the smoking-TB link was low, and many patients 
underestimated smoking's role in delaying cure or misinterpreted nicotine 
withdrawal as TB symptoms. Gendered stigma emerged as a major barrier, with 
women facing severe social consequences and men more likely to delay care and 
continue smoking. Health system constraints highlighted the need for brief, 
non-judgmental counselling tools. These insights directly informed the 
development of communication materials that improved relevance, acceptability, 
and feasibility for use alongside the cessation intervention in routine TB care.
CONCLUSION: What began as a conventional study evolved into a co-creative 
process, demonstrating that respectful, sustained community engagement can embed 
community voices across all stages of research and lead to more inclusive and 
impactful public health solutions. These findings highlight the importance of 
integrating community engagement into TB research and policy, particularly in 
high-burden TB-tobacco contexts, to improve the effectiveness, acceptability, 
and equity of interventions. Tuberculosis (TB) remains a major public health 
challenge in Bangladesh, particularly in low-income urban settings where stigma, 
misinformation, and structural barriers delay care and undermine treatment 
adherence. Tobacco usage further worsens TB outcomes by weakening immunity and 
prolonging recovery. To address these interconnected challenges, the NIHR-funded 
Quit4TB Trial embedded community engagement and Patient and Public Involvement 
(PPI) throughout the research process. We engaged individuals affected by TB and 
survivors, family caregivers, frontline providers, NGO staff, and government 
stakeholders across three urban sites. Using a three-phase approach: Connect, 
Co-create, and Collaborate, by which we built trust, explored lived experiences, 
and jointly developed communication tools and policy-relevant insights. 
Participants highlighted how stigma, gender norms, and low awareness of the 
smoking-TB link hinder recovery. Healthcare providers described severe time and 
infrastructure constraints that limited counselling. These insights directly 
shaped co-designed, stigma-sensitive communication materials, including 
brochures and brief provider scripts, refined through iterative feedback and 
member-checking. Our experience demonstrates that even in resource-constrained 
settings, meaningful engagement is both feasible and impactful. Embedding 
community voices across research stages improves relevance, acceptability, and 
the likelihood that interventions will be understood, trusted, and used in 
real-world TB care.
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BACKGROUND: Although maintenance dialysis (MD) affects only a small proportion 
of patients with tuberculosis (TB), individuals receiving dialysis are at 
increased risk of TB and may be more likely to experience unfavourable treatment 
outcomes. Evidence on this association remains limited in Brazil, particularly 
in high-burden settings characterized by geographic barriers and challenges in 
access to specialized healthcare services. We assessed the association between 
MD and unfavourable TB treatment outcomes in Amazonas, Brazil.
METHODS: We conducted a retrospective population-based cohort study including 
all new TB cases reported in Amazonas, Brazil, between 2001 and 2023. 
Probabilistic record linkage was performed between the state TB surveillance 
system (SINAN-TB) and a dialysis registry to identify patients receiving MD 
before TB diagnosis. The primary exposure was MD prior to TB diagnosis. 
Unfavourable outcomes comprised death from any cause, loss to follow-up, or 
treatment failure. Multivariable logistic regression was used to estimate 
adjusted odds ratios (aORs) with 95% confidence intervals (CIs).
RESULTS: Among 58,611 TB cases included in the analysis, 112 (0.2%) had evidence 
of MD before TB diagnosis. MD was strongly associated with higher odds of 
unfavourable outcomes (aOR 5.45; 95% CI 3.60-8.24). Illicit drug use (aOR 2.18; 
95% CI 1.97-2.40), HIV/AIDS (aOR 2.06; 95% CI 1.94-2.19), mental illness (aOR 
1.53; 95% CI 1.27-1.83), alcohol use (aOR 1.38; 95% CI 1.29-1.48), and smoking 
(aOR 1.30; 95% CI 1.20-1.42) were also associated with increased odds of 
unfavourable outcomes. In contrast, directly observed therapy (DOT) (aOR 0.67; 
95% CI 0.63-0.71), female sex (aOR 0.82; 95% CI 0.79-0.85), and diabetes 
mellitus (aOR 0.84; 95% CI 0.78-0.91) were associated with reduced odds.
CONCLUSIONS: Within a large population-based TB cohort, MD was a rare but 
clinically important exposure that was strongly associated with unfavourable 
treatment outcomes. The protective effect of DOT highlights a feasible 
intervention pathway. These findings support the integration of TB care into 
dialysis services and reinforce the need to prioritize this population for 
targeted TB screening and preventive strategies in high-burden settings.
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OBJECTIVES: Patients with chronic kidney disease and end-stage kidney disease 
(ESKD) are at increased risk of developing tuberculosis (TB). This study was to 
assess the proportion of positive interferon-gamma release assays (IGRAs) and 
its associated factors in latent and subclinical TB.
METHODS: An observational study was conducted among asymptomatic adult patients 
with ESKD and hemodialysis. Positive PPD test or a previously documented 
positive PPD Active pulmonary or extrapulmonary tuberculosis patients were 
excluded. The clinical, laboratory, chest radiograph, and blood IGRAs assay were 
done at baseline and 6 months with additional sputum Xpert MTB/RIF, and cultures 
among the positive IGRAs.
RESULTS: 159 participants were enrolled with the median age of 69 (IQR, 58-80). 
There were 82 male participants (51.6%).The most common comorbidities were 
hypertension, diabetes mellitus, and dyslipidemia. Of 159 participants, 28 
(17.6%) had a positive IGRA test at baseline. Among the 26 surviving 
IGRA-positive participants at month 6, chest radiography revealed abnormalities 
in 22 (84·6%), with five (22·7%) showing findings specified as 
tuberculosis-related. Five participants (19·2%) developed symptoms related to 
tuberculosis during follow-up. Diabetes mellitus (odds ratio [OR] 2·54, 95% CI 
1·04-6·18; p=0·00) and hypocalcemia (OR 3.93, 95% CI 1.56-9.90; p=0.004). were 
independently associated with IGRA positivity. Twelve participants died 
unrelated to TB. Baseline EQ-5D-5L utility scores and a visual analogue scale 
score below 60 and hypoalbuminemia were the strongest predictors of mortality.
CONCLUSIONS: IGRA is an important tool for screening test for TB in in ESKD 
patients with hemodialysis. High IGRA positivity with high confirmed TB at 6 
months follow up was detected. Diabetes mellitus and hypocalcemia were 
independently associated with IGRA positivity.
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Perceived tuberculosis related stigma remains a critical structural barrier to 
timely healthcare-seeking and a major driver of the global tuberculosis burden. 
This study aimed to estimate the prevalence of perceived stigma and identify its 
associated factors among hospitalized pulmonary tuberculosis inpatients in Hue 
Central Hospital - a national tertiary hospital in Vietnam - in 2024. A 
mixed-methods design was employed, incorporating both quantitative and 
qualitative components. The quantitative component utilized the validated Van 
Rie Tuberculosis Stigma Scale (VTSS) with 200 pulmonary tuberculosis inpatients 
from May to July 2024 to measure multiple dimensions of perceived stigma. 
Additionally, 13 in-depth interviews were conducted with inpatients and 
healthcare workers following the quantitative phase. Quantitative data were 
analyzed using multivariable regression while qualitative data were 
audio-recorded, transcribed, thematically coded, and used to enrich 
interpretation of quantitative findings. Overall, 43.5% of inpatients 
experienced perceived stigma, 90.5% intentionally kept physical distance from 
others, and 87.0% disclosed their disease status selectively to close family 
members. Perceived stigma was more prevalent among patients with higher 
socioeconomic status (aOR = 2.01; 95%CI: 1.01-3.99), and those who were 
unmarried or widowed (aOR = 2.93; 95%CI: 1.01-8.47). Qualitative results further 
highlighted how social isolation, fear of contagion, and persistent cultural 
misconceptions about tuberculosis - compounded by the visibility of a tertiary 
hospital - significantly shaped these perceived stigmatizing experiences. 
Perceived pulmonary tuberculosis related stigma among pulmonary tuberculosis 
inpatients remains high. These findings underscore the urgent need for 
integrating stigma-reduction strategies into routine tuberculosis programs, 
including community education, patient-centered counselling, and strengthened 
social support mechanisms to mitigate the psychological burden of the disease.

Copyright: © 2026 Luong 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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The pathogen Mycobacterium tuberculosis (Mtb) relies on extensive metabolic 
remodeling and post-translational regulation of its proteins to retain 
persistence in its host, yet these biochemical functions remain largely 
uncharacterized, including the actions of lysine deacylases. Here, we 
characterized Rv1151c, the sole annotated NAD+-dependent deacylase in Mtb, which 
we designate Mt-Sirt. Using synthetic substrates, peptide libraries, and 
mutational analysis, we showed that Mt-Sirt exhibits strong selectivity for 
peptide substrates containing Nε-succinyl-lysine and long-chain 
fatty-acyl-lysine groups. Substitution of conserved active-site residues (Y53F 
and R56M) confirmed their roles in substrate recognition and acyl-group 
discrimination. Inhibition studies revealed that nicotinamide, NADH, ADP-ribose, 
and mechanism-based thioamide/thiourea analogs inhibited Mt-Sirt activity with 
low-micromolar to nanomolar potency. Initial-velocity, product-inhibition, and 
dead-end inhibition analyses confirmed that Mt-Sirt operates by an 
equilibrium-ordered kinetic mechanism in which NAD+ binds first, followed by the 
Nε-acylated peptide substrate. We further demonstrated that chemically 
succinylated Mtb isocitrate lyase 1 (ICL1), a key enzyme in Mtb metabolism, was 
a substrate of Mt-Sirt in vitro. Lastly, metabolic labeling with 
tetradec-13-ynoic acid (Alk-12) revealed widespread lysine and N-terminal fatty 
acylation in Mtb cells, suggesting that Mt-Sirt may regulate previously 
unrecognized fatty-acyl PTMs in vivo. Together, these findings provide a kinetic 
and substrate-specificity analysis of Mt-Sirt, and highlight its potential role 
in controlling reversible lysine acylation in Mtb.

DOI: 10.1021/acs.biochem.6c00374
PMID: 42441379

45. Antimicrob Agents Chemother. 2026 Jul 13:e0026026. doi: 10.1128/aac.00260-26. Online ahead of print.

In vitro characterization of GSK2556286 in combination with bedaquiline and 
pretomanid against Mycobacterium tuberculosis.

Rabodoarivelo MS(#)(1), Galizia J(#)(1), Recchia D(2), Stamilla A(2), Dal Molin 
M(3)(4), Hoffmann E(5), Gaudin C(5), Eveque M(6), Ndjogou D(6), Bailo R(1), 
Leding AAM(7), Simonsson USH(7), Sanz O(8), Jiménez E(8), Bates RH(8), Degiacomi 
G(2), Lucía A(1)(9), Willand N(6), Baulard A(5), Rybniker J(3)(4)(10), Pasca 
MR(2)(11), Ramón-García S(1)(9)(12); ERA4TB consortium.

Author information:
(1)Department of Microbiology, Pediatrics, Radiology and Public Health, Faculty 
of Medicine, University of Zaragoza, Zaragoza, Spain.
(2)Department of Biology and Biotechnology Lazzaro Spallanzani, University of 
Pavia, Pavia, Italy.
(3)Division of Infectious Diseases, Department I of Internal Medicine, 
University of Cologne, Cologne, Germany.
(4)Faculty of Medicine, Center for Molecular Medicine Cologne (CMMC), University 
of Cologne, Cologne, Germany.
(5)University of Lille, CNRS, Inserm, CHU Lille, Institut Pasteur de Lille, 
U1019-UMR 8204, Centre d'Infection et d'Immunité de Lille (CIIL), Lille, France.
(6)University of Lille, Inserm, Institut Pasteur de Lille, U1177-Drugs and 
Molecules for Living Systems, Lille, France.
(7)Department of Pharmaceutical Biosciences, Uppsala University, Uppsala, 
Sweden.
(8)Global Health Medicines R&D, GlaxoSmithKline GSK, Tres Cantos, Madrid, Spain.
(9)Spanish Network for Research on Respiratory Diseases (CIBERES), Carlos III 
Health Institute, Madrid, Spain.
(10)German Center for Infection Research (DZIF), Partner Site Bonn-Cologne, 
Cologne, Germany.
(11)Fondazione IRCCS Policlinico San Matteo, Pavia, Italy.
(12)Research and Development Agency of Aragon Foundation (Fundación ARAID), 
Zaragoza, Spain.
(#)Contributed equally

GSK2556286 (GSK286) is a novel drug candidate with a cholesterol-dependent mode 
of action that has shown promising in vivo potential to improve tuberculosis 
treatment when combined with bedaquiline (B) and pretomanid (Pa). This study 
explored the in vitro activity of GSK286 alone and in combination with B and Pa, 
using extracellular and intracellular dose-response time-kill assays against 
different Mycobacterium tuberculosis (Mtb) strains. GSK286 demonstrated 
media-specific activity, inhibiting Mtb growth only in cholesterol- and 
propionate-containing media, with slight activity against both extracellular and 
intracellular Mtb. The Mtb strain overexpressing Mtb adenylyl cyclase Rv1625c 
exhibited higher susceptibility to GSK286, whereas the Rv1625c mutant was more 
resistant. This confirms GSK286's mechanism of action linked to Rv1625c. GSK286 
combined with BPa was bactericidal, although the main driver of this interaction 
was observed between GSK286 and B, with potency comparable to that of the triple 
BPa + GSK286 regimen, both extracellularly and intracellularly. These findings 
suggest that GSK286 may be a promising companion to B, with or without Pa, 
particularly under conditions with a sub-optimal B dose, where the GSK286 + B 
interaction was more clearly observed. These studies offer new insights into 
this drug combination to guide future research toward better tuberculosis 
treatments.
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There is an urgent need for novel drug targets and combination therapies for 
Mycobacterium tuberculosis. The identification of inhibitors that target the 
mycobacterial respiratory chain, particularly when used in combination, has 
emerged as an exciting new avenue for addressing antibiotic resistance. However, 
the lack of inhibitors for respiratory complexes, possible functional redundancy 
between homologous enzymes, and a poor knowledge of which complexes, when 
simultaneously inhibited, have lethal phenotypes, have slowed progress in this 
space. To address these limitations, we have utilized CRISPR interference 
(CRISPRi) to identify bioenergetic complexes that are functionally redundant or 
that, when simultaneously inhibited, lead to cell death. Specifically, single, 
double, triple, and quadruple gene knockdowns of respiratory chain components 
were developed to investigate the consequences of transcriptional inhibition on 
cell viability. In addition to functional redundancy being identified between 
homologous groups of respiratory enzymes, we identify a network of synthetic 
lethal interactions, including the demonstration of a synthetic lethal 
interaction between the terminal oxidase cytochrome bcc-aa3 (i.e., qcrB) and 
malate-quinone oxidoreductase (mqo). In conclusion, these findings reinforce 
that interactions between bioenergetic complexes are crucial to the growth of M. 
tuberculosis and represent promising targets for future combination 
therapies.
IMPORTANCE New drugs and combination therapies are urgently needed to 
treat infections caused by Mycobacterium tuberculosis. Drugs that target the 
mycobacterial respiratory chain, particularly when used in combination, have 
emerged as an exciting new avenue for addressing antibiotic resistance. However, 
functional redundancy between respiratory enzymes and a poor knowledge of which 
respiratory complexes are simultaneously inhibited have lethal phenotypes, which 
have slowed the development of drugs in this field. To address these 
limitations, we have utilized CRISPR interference (CRISPRi) transcriptional 
knockdowns to identify respiratory complexes that are functionally redundant or 
that, when simultaneously inhibited, lead to cell death. This work demonstrates 
that (i) there is functional redundancy between functionally similar respiratory 
enzymes and (ii) there is a network of lethal interactions. These findings 
reinforce that interactions between bioenergetic complexes are crucial to the 
growth of M. tuberculosis and represent promising targets for future combination 
therapies.
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Rapid and accurate differentiation between Mycobacterium tuberculosis complex 
(MTBC) and clinically relevant nontuberculous mycobacteria (NTM) is essential 
for appropriate patient management but remains challenging with conventional 
diagnostic methods. We evaluated the clinical performance of a commercial 
multiplex real-time PCR assay for the direct detection of MTBC, Mycobacterium 
avium complex (MAC), and Mycobacterium abscessus complex (MABSC) in respiratory 
specimens. In this prospective multicenter study, 845 respiratory samples from 
patients with suspected mycobacterial infection were collected across 15 
microbiology laboratories in the Madrid region (Spain). PCR results were 
compared with mycobacterial culture as the reference standard and with acid-fast 
bacilli (AFB) staining. Overall, 301 samples (35.6%) were culture-positive for 
mycobacteria. The multiplex PCR detected mycobacteria in 245 specimens, 
identifying MTBC (n = 147), MAC (n = 77), and MABSC (n = 21). For MTBC, 
sensitivity and specificity were 90.3% and 98.5%, respectively, increasing to 
96.3% sensitivity in AFB smear-positive specimens. Sensitivity for MAC was 61.0% 
overall and 76.9% in AFB-positive samples, while MABSC sensitivity was 72.0%; 
specificity exceeded 99% for all targets. Culture identified additional NTM 
species not included in the PCR panel, underscoring the continued importance of 
culture for comprehensive diagnosis. In conclusion, this multiplex real-time PCR 
assay provides rapid and highly specific detection of MTBC and major NTM 
complexes directly from respiratory samples, with high sensitivity in 
smear-positive specimens. Its use may facilitate earlier differentiation between 
tuberculosis and NTM disease, supporting timely and appropriate clinical 
management.
IMPORTANCE: This prospective multicenter study evaluates a commercial multiplex 
real-time PCR assay for the direct detection of Mycobacterium tuberculosis 
complex and important nontuberculous mycobacteria in respiratory samples. The 
inclusion of a large number of specimens (n = 845) collected across multiple 
hospitals reflects real-world diagnostic practice and strengthens the clinical 
relevance of the findings, which demonstrate high specificity and excellent 
sensitivity for tuberculosis, particularly in smear-positive specimens, 
supporting the value of rapid molecular diagnostics for timely patient 
management.
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PURPOSE: Depression is commonly diagnosed in prisons of affluent countries; 
literature on depression screening in prisons of low-resource nations is sparse. 
Haiti has experienced multiple recent disasters, which could have both somatic 
and mental health consequences. This study aims to investigate how 
ethnoculturally appropriate scales could be helpful in surveilling prison 
populations for depression.
DESIGN/METHODOLOGY/APPROACH: The authors performed a cross-sectional analysis of 
symptoms of depression and its associations among participants in a 2019-2020 
tuberculosis treatment adherence project across six Haitian prisons. To measure 
depression, the authors piloted the use of the Zanmi-Lasante Depression Symptom 
Inventory (ZLDSI) scale in a carceral setting. The authors calculated its 
Cronbach's alpha in this setting and generated binary logistic models to study 
the associations of depression with basic demographic variables; use of 
cigarettes, marijuana and alcohol; and incarceration history. The authors then 
performed a multivariate logistic regression to determine if substance use and 
education predicted depression after adjusting for age.
FINDINGS: Fifty participants were recruited; age ranged from 18 to 59 years. 
Adherence to tuberculosis medication was recorded as above 99% in all 
participants. The Cronbach's alpha score for the ZLDSI scale in this population 
was 0.77, signifying the good fit of the scale for this population. A ZLDSI 
score = 13.0 has been associated with depression; 66% of participants had scores 
of 13.0 or greater, with a mean of 13.9 (S.D. 8.2). Multivariate analysis showed 
significant associations between depression, alcohol consumption, younger age 
and income.
ORIGINALITY/VALUE: To the best of the authors' knowledge, this study represents 
the first measurement of depressive symptoms in a Haitian prison population; it 
found symptoms common.
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OBJECTIVE: The GeneXpert® MTB/RIF nucleic acid amplification test has been 
proposed as an alternative method to smear microscopy in guiding de-isolation 
for patients with suspected pulmonary tuberculosis, given its convenience and 
higher diagnostic accuracy. Currently, there is no comprehensive review 
summarizing the evidence on the isolation duration using GeneXpert. This 
systematic review and meta-analysis addressed the length of airborne infection 
isolation in hospitalized patients initially suspected of having pulmonary 
tuberculosis where de-isolation decisions were guided by GeneXpert nucleic acid 
amplification test compared to traditional smear microscopy.
METHODS: We conducted a comprehensive search in databases (Medline, Embase, and 
Scopus) from January 1, 2001, to April 1, 2026, and applied median-based 
quantile estimation methods to determine the pooled difference in median times 
of isolation. We also assessed diagnostic accuracy as well as hospital length of 
stay as secondary outcomes.
RESULTS: We screened 746 titles and abstracts, of which 7 were eligible for 
inclusion. Five studies included in the meta-analysis involved 1,409 patients, 
all within low-incidence tuberculosis settings. The meta-analysis demonstrated 
that use of a single unconcentrated GeneXpert versus serial acid-fast bacilli 
smear microscopy resulted in a pooled reduction in median isolation duration by 
38.8 hours (95% confidence interval 20.2-57.3 hours).
CONCLUSION: Compared to serial microscopy, GeneXpert done on a single 
unconcentrated respiratory specimen reduces airborne infection isolation 
duration by over 1.5 days, on average, making it an attractive strategy for 
optimizing healthcare facility resources while evaluating persons for pulmonary 
tuberculosis.Protocol Registration (PROSPERO, CRD42024538644).
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BACKGROUND: Multidrug-resistant tuberculosis (MDR-TB) and extensively 
drug-resistant tuberculosis (XDR-TB) impose a disproportionate burden on 
high-endemic countries, with India contributing the largest global share of 
rifampicin-resistant cases. The National TB Elimination Program (NTEP) 
introduced longer all-oral regimens to replace injectable-based therapy; 
however, prospective pharmacovigilance data characterizing the real-world 
adverse drug reaction (ADR) profile of these regimens from India remain scarce.
OBJECTIVE: To prospectively evaluate the incidence, nature, system organ class 
distribution, and severity of ADRs in patients receiving longer all-oral 
MDR/XDR-TB regimens under NTEP at a tertiary care centre in North India.
METHODS: A prospective cohort study enrolled microbiologically confirmed 
MDR/XDR-TB patients initiating longer all-oral regimens between March 2023 and 
September 2023, with follow-up through March 2025. Adverse drug reactions were 
actively monitored via structured interviews and clinical assessments. Severity 
was graded using the modified Hartwig and Siegel scale. Treatment outcomes were 
classified per WHO definitions. This study adheres to the STROBE reporting 
guidelines.
RESULTS: Of 143 registered patients, 102 (71.3%) were enrolled (52 males 
[51.0%]; mean age 34.7 ± 14.3 years). Favourable outcomes were achieved in 79 
patients (77.5%). A total of 158 ADRs were reported, most of which were mild 
(Hartwig levels 1-2: 81.0%). Gastrointestinal disorders were most common (n = 
57; 55.9%), followed by nervous system disorders, mainly linezolid-associated 
peripheral neuropathy, requiring dose modification or discontinuation in some 
cases. Other ADRs included clofazimine-related skin pigmentation, 
linezolid-associated haematological toxicity, and one case of 
bedaquiline-associated QT prolongation. Linezolid-related haematological 
toxicity was the most clinically significant ADR (Hartwig level 4). No severe 
ADRs (Hartwig levels 5-7) or deaths were reported.
CONCLUSION AND RELEVANCE: Longer all-oral MDR/XDR-TB regimens demonstrated a 
favourable safety profile under programmatic conditions, with predominantly 
mild, manageable ADRs and a treatment success rate exceeding the global MDR-TB 
benchmark. Proactive monitoring for linezolid-induced neurotoxicity and 
haematological toxicity, and electrocardiographic surveillance during 
bedaquiline therapy, are essential.
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AIM: The aim of this study was to examine the relationship between feelings of 
stigma in tuberculosis (TB) patients and the social support provided by their 
household contacts, who are family members.
METHODS: This cross-sectional study aimed to examine the relationship between 
feelings of stigma in TB patients and the social support provided by their 
household contacts in southern Türkiye (81 patients and 81 household contacts). 
The data were collected between May and August 2022 using Individual Information 
Forms, the Tuberculosis-Related Stigma Scale, and the Provided Social Support 
Scale.
RESULTS: Although household contacts with higher education and income provided 
more social support (p < .05), these characteristics did not predict stigma 
levels among patients (p > .05). A low level of social support provided to TB 
patients by their household contacts was associated with more feelings of 
stigma, from both patient perspective and community perspective (p < .05).
CONCLUSION: Household contacts should be encouraged to develop positive 
behavioral changes toward TB. Awareness of household contacts should be raised 
about the importance of social support in TB by health professionals. Thus, by 
increasing the social support provided to TB patients through household 
contacts, patients' feelings of stigma can be reduced. Cite this article as: 
Doğan, U., Ayta., S., & Sungur, M. (2026). The relationship between feelings of 
stigma in tuberculosis patients and the social support provided by household 
contacts: A cross-sectional study. Florence Nightingale Journal of Nursing, 34, 
0033, 10.5152/FNJN.2026.25033.
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New antitubercular agents acting through previously unexploited mechanisms are 
urgently needed. Using a drug-repurposing platform, we identified TI-374, a 
hydroxamic acid containing compound that inhibits Mycobacterium tuberculosis ( 
Mtb ) with sub-micromolar potency. Systems analysis, resistance mapping, 
supplementation assays, and biochemical studies established that TI-374 inhibits 
two PLP-dependent aminotransferases, AlaA and HisC1, and that its antitubercular 
activity is driven primarily by irreversible inhibition of AlaA, whereas HisC1 
inhibition is only partially reversible. Optimization yielded TI-801, a 
low-nanomolar AlaA inhibitor. Both compounds remained active against 
intracellular Mtb in a macrophage infection model, where alanine supplementation 
did not rescue growth, indicating that host-derived alanine is unlikely to 
bypass AlaA inhibition. Genetic deletion of alaA attenuated Mtb survival in a 
murine infection model. Together, these findings support AlaA as a host-relevant 
metabolic vulnerability in Mtb and TI-801 as a mechanistic chemical probe for 
its validation as an antitubercular target.
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BACKGROUND: Mycobacterium simiae (M. simiae) is a non-tuberculous mycobacterium 
(NTM) that closely resembles Mycobacterium tuberculosis (M. tuberculosis) in 
clinical and biochemical characteristics, notably its niacin-positive phenotype. 
This similarity frequently leads to misdiagnosis and inappropriate treatment 
with first-line anti-tuberculosis drugs, to which M. simiae is frequently 
resistant. Current diagnostic methods are expensive or need complex equipment, 
highlighting the urgent need for a rapid, specific, and accessible molecular 
target to identify M. simiae accurately.
METHODS: In this study, a modified genome comparison method was applied to the 
complete reference genome of M. simiae (AP022568.1) in order to identify a 
putative species-specific nucleotide sequence. A conventional PCR assay was 
designed to amplify a 168-bp fragment within this target, designated MST601 (M. 
simiae Target, 601 bp). The analytical sensitivity [Limit of Detection (LOD)] 
was determined using serial dilutions of genomic DNA. The pilot evaluation of 
the assay was assessed using 10 well-characterized clinical isolates of M. 
simiae.
RESULTS: The MST601-PCR assay demonstrated high analytical sensitivity, with a 
limit of detection of ~10 fg (≈2 genome equivalents per reaction) of M. simiae 
genomic DNA. No cross-reactivity among the tested species was observed with any 
of the 10 non-target mycobacterial species tested. The assay successfully 
amplified the target sequence from all 10 clinical isolates. Sequencing of the 
amplicons revealed ≥99% identity to reference M. simiae strains in the GenBank 
database, validating the assay's accuracy.
CONCLUSION: A species-specific nucleic acid target, MST601, facilitating the 
rapid and accurate detection of M. simiae via conventional PCR was presented. 
This assay provides a low-cost and accessible option for diagnostic 
laboratories.

Copyright© 2026 Avicenna Journal of Medical Biotechnology.
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Strengthening TB infection control and its impact on TB screening practices 
among healthcare workers during the COVID-19 Pandemic in Zimbabwe.

Mashamba A(1)(2), Pepukai M(1)(2), Muzambi M(1)(2), Gwayagwaya C(1)(2), Maruta 
A(3), Mandisarisa J(3), Date A(4), Maloney SA(4), Rodriguez DF(4), Ershova J(4), 
Robertson V(1)(2).
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INTRODUCTION: The risk of exposure to M. tuberculosis among healthcare workers 
(HCW) remains a public health concern worldwide. During the COVID-19 pandemic, 
the Biomedical Research and Training Institute supported the Zimbabwe Ministry 
of Health and Child Care in strengthening infection prevention and control (IPC) 
practices in healthcare facilities (HCF), integrating tuberculosis (TB) 
infection control (TBIC) into the intervention strategy. We describe the impact 
of this intervention on TBIC practices and HCW screening outcomes.
METHODS: The strategy, implemented from June 2021-September 2022, included IPC 
mentorship training, competency assessments, and use of a standardized risk 
assessment tool for progress monitoring. For the training purposes, the project 
developed eight practical problem-solving IPC modules including an occupational 
health component. Trained mentors conducted bi-monthly site support visits 
(SSV), used a checklist to track compliance, and assessed competencies of HCW at 
the targeted facilities. Facility-based risk assessments were conducted three 
times during the project implementation.
RESULTS: During the intervention, 1,865 HCW from 105 facilities were trained. 
Availability and use of personal protective equipment improved by 49% and 42%, 
respectively. The proportion of HCF with designated areas for sputum collection 
increased by 43%. The proportion of HCF that screened HCW for TB increased by 
42% with 3,761 HCW screened during the project period. Fourteen were diagnosed 
with TB and referred for care, resulting in 372 new cases per 100,000.
CONCLUSION: The implemented strategy of training, mentorship, and regular SSV 
strengthened TBIC measures, improved TB screening practices and case finding 
among HCW. Improving and maintaining practices is critical for effective TBIC.
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A 24-Year-Old Man with Disseminated Tuberculosis and A Corticosteroid-Refractory 
Paradoxical Reaction to Anti-Tuberculous Treatment.
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INTRODUCTION: Paradoxical reactions during anti-tuberculosis treatment are 
immune-mediated reactions that complicate treatment even in immunocompetent 
patients.
CASE DESCRIPTION: We present the case of a previously healthy 24-year-old man 
with disseminated tuberculosis, who experienced persistent fever, weight loss, 
and radiological deterioration despite appropriate treatment. These findings 
were consistent with a paradoxical reaction to treatment, after extensive 
work-up excluded treatment failure, co-infections, and systemic inflammatory 
conditions. However, high-dose corticosteroids failed to achieve improvement. 
Ultimately, an interleukin-1 receptor antagonist (anakinra) was initiated as a 
salvage therapy for this corticosteroid-refractory paradoxical reaction, 
resulting in rapid defervescence, normalization of inflammatory markers, and 
radiological improvement.
CONCLUSION: This case underscores the diagnostic and therapeutic challenges when 
managing severe reactions in tuberculosis patients, while highlighting the 
importance of biologics like anakinra in corticosteroid-refractory paradoxical 
reactions.
LEARNING POINTS: Paradoxical reactions to anti-tuberculosis treatment remain an 
overlooked cause of non-resolving fever in immunocompetent and immunocompromised 
patients with tuberculosis and should be considered after ruling out 
treatment-refractory or complicated infection in persistently febrile 
patients.Prompt treatment of severe reactions prevents major complications and 
improves clinical outcomes.Corticosteroid-refractory paradoxical reactions 
illustrate the potential role of biologics, such as tumour necrosis factor 
inhibitors and, in our case, interleukin-1 receptor antagonists, in controlling 
excessive inflammation in tuberculosis.
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Diagnostic accuracy and acceptability of self- and health worker-collected 
tongue swabs for Mycobacterium tuberculosis complex detection in adults in South 
Africa.

David A, Baik Y, Scott L, Kubeka G, Benoit A, Singh L, da Silva P, Stevens W, 
Bisson GP, Charalambous S.

Tongue swabs (TSs) are a non-invasive specimen type for the detection of 
Mycobacterium tuberculosis complex (MTBC) and can expand access to testing for 
individuals unable to produce sputum. This study evaluated the diagnostic 
performance and user acceptability of self-collected and health worker 
(HW)-collected tongue swabs using the Xpert MTB/RIF Ultra (Ultra) assay and 
assessed participant perspectives on self-collection. In this prospective, 
cross-sectional study, symptomatic and asymptomatic adults under investigation 
for TB were enrolled from a high HIV prevalence setting. Each participant 
provided both a self-collected and a HW-collected TS, which were tested using 
Ultra. Ultra TS results were compared to liquid culture as the reference 
standard and sputum Ultra as a comparator. Participant perspectives on 
self-collection were captured via questionnaires. Sensitivity on Ultra for both 
self- and HW-collected TSs was 68% (95% CI:51.9-81.9), compared to liquid 
culture. This sensitivity was significantly higher than that of sputum smear 
microscopy (46%, 95% CI: 30.7-62.6; McNemar's p = 0.003 ). Tongue swab 
sensitivity was lower than sputum Ultra (80.5%; p<0.001) and decreased with low 
bacillary loads. Importantly, TSs enabled MTBC detection in six participants 
unable to produce sputum. Most participants (>90%) found self-collection 
instructions easy to follow, reporting high confidence and comfort, and trust in 
results from self-collected TSs. This study demonstrates that self-collected TSs 
perform comparably to those collected by health workers for TB detection using 
Ultra and are both feasible and acceptable in a high TB/HIV burden setting. To 
maximize impact, clear training instructions and robust linkage to care remain 
critical priorities.
IMPORTANCE: This study supports the use of tongue swabs (TSs) as a non-invasive 
alternative for tuberculosis diagnosis, particularly for individuals unable to 
produce sputum. When tested on the Xpert MTB/RIF Ultra assay, self-collected TSs 
performed comparably to health worker-collected swabs, yielding a 68% 
sensitivity (95% CI: 51.9-81.9) relative to liquid culture. This sensitivity was 
significantly higher than that of sputum smear microscopy (46%, 95% CI: 
30.7-62.6; McNemar's p = 0.003 ). Importantly, TSs successfully detected 
Mycobacterium tuberculosis complex in six patients who could not provide sputum, 
underscoring their clinical utility in expanding diagnostic access. Furthermore, 
high user acceptability (>90%) confirms that self-collection is both feasible 
and trusted by patients in high TB/HIV burden settings. To maximize real-world 
impact, implementing clear training instructions and establishing robust linkage 
to care, especially following negative results, remain critical programmatic 
priorities.
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Predicting radiological severity of pulmonary tuberculosis in children: an 
assessment of the WHO-criteria and novel prediction scores on an individual 
participant dataset.

Gupta A, van der Zalm MM, Nguyet MHTN, d'Elbée M, Dodd PJ, Palmer M, Larsson L, 
Razid A, Hesseling AC, Dunbar R, Heinrich N, Zar HJ, Ntinginya NE, Khosa C, 
Nliwasa M, Verghese VP, Bonnet M, Wobudeya E, Nduna B, Moh R, Mwanga-Amumpere J, 
Mustapha A, Breton G, Taguebue JV, Borand L, Goussard P, Schaaf HS, Morrison J, 
Marcy O, Seddon JA, Chabala C, Olbrich L; RaPaed-TB Consortium; Umoya Study 
Group; TB Speed Consortium.

BACKGROUND: The World Health Organization (WHO) recommends 4-month treatment for 
children with non-severe pulmonary tuberculosis, outlining eligibility criteria 
for settings with and without chest X-ray (CXR). We evaluated the diagnostic 
accuracy of the WHO eligibility criteria in settings without CXR (WHO-criteria) 
and developed clinical scores to support disease classification.
METHODS: Using data from an individual participant dataset (IPD; Decide TB) of 
children with confirmed/unconfirmed tuberculosis from four diagnostic studies 
(RaPaed-TB, Umoya, TB-Speed HIV, TB-Speed Decentralisation), we assessed the 
diagnostic accuracy of the WHO-criteria (with/without bacteriological testing) 
using expert CXR interpretation as a reference. We developed two multivariable 
logistic regression models with (Score 1) and without (Score 2) bacteriological 
testing, converted coefficients into integer scores with a threshold of >10 
corresponding to a sensitivity ≥70%.
RESULTS: Of 2,383 children in the Decide TB IPD, 633 (26.6%) met the eligibility 
criteria for a 4-month regimen, of whom 116 (18.3%) had radiologically severe 
disease. With and without bacteriological testing, the WHO-criteria had 
sensitivities of 30.1% (95%CI: 20.3%-40.2%) and 21.7% (95%CI: 10.4%-34.5%), and 
specificities of 83.4% (95%CI: 80.2%-86.4%) and 81.9% (95%CI: 78.8%-84.9%), 
respectively. Score 1 and Score 2 had sensitivities of 41.1% (95%CI: 
32.4%-49.5%) and 30.9% (95%CI: 22.6%-40.4%), and specificities of 77.3% (95%CI: 
73.6%-80.8%) and 83.0% (95%CI: 79.5%-86.3%), respectively. Using WHO-criteria, 
91/116 (78.4%) and 105/116 (90.5%) of children were at risk of undertreatment, 
compared to 68/116 (58.6%) and 80/116 (68.9%) when using developed scores.
CONCLUSIONS: Developed scores demonstrated better sensitivity than WHO-criteria, 
however, performance remained suboptimal. Implementing shorter antituberculosis 
regimens without CXR remains challenging in children.
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Molecular signaling in coinfection: how M. tuberculosis and respiratory viruses 
rewire host immunity and alter TB outcomes.
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Tuberculosis (TB) caused by Mycobacterium tuberculosis (M. tuberculosis) and 
respiratory viral infections remain major, intersecting global health 
challenges, and their co-occurrence imposes a disproportionate burden in 
high-HIV/high-TB regions such as sub-Saharan Africa. Coinfection biology is 
heterogeneous and dynamic, driven by viral diversity including severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), influenza A/B, Respiratory 
Syncytial Virus (RSV), parainfluenza, metapneumovirus, rhinovirus, adenovirus, 
and bocavirus, and by the underlying TB stage, from latent and subclinical to 
active and reactivation disease. Innate sensing pathways, such as Toll-like 
receptors (TLR), retinoic acid-inducible gene I (RIG-I), and cyclic GMP-AMP 
synthase-stimulator of interferon genes (cGAS-STING), converge during 
coinfection, reshaping type I interferon (IFN-I), Nuclear Factor 
kappa-light-chain-enhancer of activated B cells (NF-κB), and AP-1-driven 
responses and triggering a network of autocrine and paracrine signaling that 
reprograms macrophages, dendritic cells, and T-cell subsets. This immune 
rewiring alters granuloma equilibrium through suppressed Th1/IFN-γ coordination, 
exaggerated Th17/IL-17-driven neutrophilia, and regulatory T-cell or 
IL-10-mediated dampening, which together destabilize macrophage activation and 
tissue architecture. Oxidative stress, mitochondrial dysfunction, and Matrix 
Metalloproteinases (MMP)-driven matrix remodeling further integrate with these 
pathways, converting inflammatory signals into epithelial damage, cavitation, 
and fibrosis. Consequently, disease outcomes depend critically on timing, viral 
burden, pathogen order, host immune endotype, and TB stage, such that the same 
virus can either preserve containment or drive progression depending on the 
local immunological context. Importantly, the effects of respiratory viral 
coinfection vary across the TB disease continuum, influencing early granuloma 
formation, latent infection, reactivation risk, and established disease through 
distinct immunological mechanisms. Host-directed therapies (HDT) targeting 
interferon, IL-1, TNF, inflammasome, or metabolic checkpoints hold mechanistic 
promise but exhibit variable clinical translation, underscoring the need for 
precision approaches that integrate stage- and endotype-specific biomarkers. 
This narrative review proposes an integrated systems framework that links viral 
sensing, immune rewiring, granuloma biology, and tissue-remodeling to 
TB-respiratory virus coinfection, and emphasizes how timing-aware, 
biomarker-guided strategies can refine diagnosis, clinical management, 
prognosis, and vaccine design in vulnerable populations.

Copyright © 2026 Feya, Mkhize-Kwitshana, Milase, Wadee, Naidoo, Maiga, Senzani, 
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Restricted MHC-II trafficking in Mycobacterium tuberculosis -infected M2-like 
macrophages limits CD4+ T cell activation.

Sandhu AK, Gail DP, Simmermon RC, Webb D, Hmiel L, Bark C, Bryson B, Silver RF, 
Carpenter S.

Recognition of infected macrophages by CD4+ T cells is essential to immune 
protection against Mycobacterium tuberculosis (Mtb), the causative agent of 
tuberculosis (TB). However, not all infected macrophage subsets successfully 
elicit T cell activation. We recently discovered that M2-like macrophages fail 
to efficiently activate memory CD4+ T cells when infected with Mtb, yet 
successfully elicit T cell activation when loaded with peptides, γ-irradiated 
bacteria, or Mtb whole cell lysate. Since the mechanisms underlying CD4+ T cell 
evasion by infected M2 but not M1-like macrophages remain underexplored, we 
sought to determine the genes and pathways unique to Mtb infection of M2-like 
cells, including alveolar macrophages. RNA sequencing of human macrophages 
infected with virulent Mtb identified enrichment of IL-10 and type I interferon 
(IFN) signaling genes, including IL10RA and HERC5 , respectively, in infected 
M2-like monocyte-derived and alveolar macrophages. However, genes involved in 
MHC-II trafficking, such as AP1M2 , were higher in infected M1-like macrophages. 
In complementary experiments using fluorescence microscopy and flow cytometry, 
we observed impaired trafficking of newly synthesized MHC-II to the plasma 
membrane of Mtb-infected M2-like macrophages despite high total surface MHC-II 
levels. Neutralization of IL-10 or knockdown of HERC5 restored MHC-II 
trafficking to the cell surface among infected M2-like macrophages and 
significantly enhanced activation of memory CD4+ T cells in an MHC-II-dependent 
manner. These findings identify coordinated IL-10 and type I IFN signaling as 
key mechanisms that restrict MHC-II trafficking to the plasma membrane in 
Mtb-infected M2-like macrophages, thereby limiting antigen presentation and CD4+ 
T cell activation. We propose that host-directed therapies targeting these 
pathways in infected alveolar macrophages will facilitate T cell recognition for 
the prevention or treatment of active TB.
AUTHOR SUMMARY: Recognition of infected macrophages by CD4+ T cells is essential 
to immune protection against Mycobacterium tuberculosis (Mtb), the causative 
agent of tuberculosis (TB). However, not all infected macrophage subsets 
successfully elicit T cell activation. We recently discovered that M2-like 
macrophages fail to efficiently activate memory CD4 + T cells when infected with 
Mtb, yet they successfully elicit T cell activation when treated with peptides, 
γ-irradiated bacteria, or Mtb whole cell lysate. In this study, we identified 
genes and pathways uniquely upregulated in Mtb-infected M2-like macrophages that 
are linked to inefficient CD4+ T cell activation, including IL-10 signaling and 
type I interferon (IFN) pathways. These pathways were linked to reduced MHC-II 
trafficking to the plasma membrane in Mtb-infected M2-like macrophages. 
Neutralization of IL-10 or knockdown of HERC5 restored MHC-II trafficking and 
augmented memory CD4+ T cell activation. Our study demonstrates that IL-10 
signaling and type I IFN pathways play detrimental roles in macrophages during 
Mtb infection, impairing MHC-II trafficking and CD4+ T cell activation. Since 
lung-resident alveolar macrophages express a dominant M2-like phenotype, these 
findings suggest that targeting IL-10 and type I IFN signaling may offer a 
strategy to enhance CD4+ T cell-mediated immunity and improve TB outcomes.
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Intrinsic T-cell programming and immune spatial organization govern sex-biased 
tuberculosis immunity.

Gupta M, Krug S, Neupane S, Shaku M, Chaulagain S, Lun S, Hoffmann JP, Scully E, 
Klein SL, Bishai WR.

Biological sex can profoundly influence the susceptibility to infectious 
diseases, yet the mechanisms behind the sex-dependent protective immunity 
against tuberculosis (TB) remain poorly understood. Here we show that sexually 
divergent immunity during chronic Mycobacterium tuberculosis (Mtb) infection is 
governed by both intrinsic T cell programming and pulmonary immune spatial 
organization. Using the Four Core Genotype (FCG) mouse model, adoptive cell 
transfer, pathway-specific blockade and B cell depletion, we demonstrate that 
CD4⁺ T cells from gonadal females (XXF), but not XX males (XXM), confer enhanced 
protection to susceptible XY male recipients, independently of sex chromosome 
complement. Female-derived CD4⁺ T cells reduce Mtb burdens while promoting 
pulmonary Bcl6⁺ CD4⁺ T cell responses and limiting neutrophilic inflammation. 
Mechanistically, blockade of CXCR3 or CD40L abrogates female-associated 
protection, with CD40L signaling additionally required to maintain organized 
pulmonary B cell structures. Although depletion of conventional B-2 B cells did 
not impair bacterial control, it disrupted tertiary lymphoid organization and 
revealed striking sex-specific functions of pulmonary B cells. Loss of B cell 
follicles (BCFs) primarily remodeled adaptive T cell responses in females, 
whereas in males it drove inflammatory myeloid activation, exaggerated 
neutrophil recruitment and widespread neutrophil extracellular trap (NET) 
formation. Together, these findings identify two complementary layers of 
sex-dependent immune regulation during TB: intrinsic programming of protective 
female CD4⁺ T cells, and B cell-dependent spatial organization that coordinates 
adaptive immunity in females while restraining pathological inflammation in 
males. These findings establish immune tissue organization as a key determinant 
of the sexually dimorphic host defense during chronic TB.
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IFN γ and IFN γ mimetics prevent IFN-I-mediated TB susceptibility by regulating 
iron metabolism and lipid peroxidation.

Araveti PB, Yabaji SM, Arifin MZ, Lata S, Alekseyev YO, Gimelbrant AA, Bishai 
WR, Zhernovkov V, Rukhlenko OS, Kholodenko BN, Kramnik I.

Type I interferons (IFN-I) and IFNγ exert divergent effects during tuberculosis, 
but the mechanisms that determine whether macrophage activation promotes host 
defense or inflammatory pathology remain incompletely understood. Here, we 
dissect the interplay between IFN-I and IFNγ in macrophage activation using 
genetically susceptible B6.Sst1S macrophages. We show that, during tumor 
necrosis factor (TNF) stimulation, susceptible macrophages enter a persistent 
pathological activation state (pPAS) characterized by sustained lipid 
peroxidation and super-induction of IFN-I responses. This pathological state is 
maintained by autocrine IFN-I signaling. In contrast, IFNγ priming prevents pPAS 
development by enhancing macrophage resilience to oxidative stress, in part 
through regulation of iron metabolism and induction of ferritin expression. 
Computational c ell s tate t ransition a ssessment and r egulation (cSTAR) 
analysis identified pathways and small molecules predicted to promote the 
transition of susceptible macrophages toward an IFNγ-induced, Mtb-resistant 
state. Consistent with these predictions, the CDK4/6 inhibitor trilaciclib 
reduced lipid peroxidation by regulating iron metabolism, whereas retinoic acid 
signaling enhanced GPX4 expression and lipid biosynthesis programs. Combined 
CDK4/6 inhibition and retinoic acid receptor activation efficiently prevented 
the pathological activation state. Together, these findings delineate a 
mechanism of IFN-I/IFNγ crosstalk during macrophage activation and identify 
pharmacologic strategies to prevent IFN-I-dominant, lipid peroxidation-driven 
macrophage pathology.
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Enhancement of a STING Agonist Vaccine for Tuberculosis Using Locally 
Supercharged MS2 Viral Capsids.

Martin HS, Lamb-Echegaray ID, Huang P, Shallow L, Balakhmet A, Pratakshya P, 
Stanley SA, Francis MB.

Mycobacterium tuberculosis (Mtb) infection kills more people worldwide than any 
other pathogen. While the Bacille Calmette-Guérin (BCG) vaccine for Mtb has been 
widely used for over a century, it provides insufficient protection to eradicate 
this disease. One of our labs has recently established that a protein antigen 
(H1) can be combined with a STING pathway agonist to achieve strong protection 
against Mtb in mice, with performance that exceeds that of the BCG vaccine. 
However, its reliance on a synthetic cyclic dinucleotide (CDN) with relatively 
poor cell uptake requires higher dosing levels, thus increasing costs. To 
increase the efficiency of this vaccine and provide a delivery strategy that 
could also be used in humans, the H1 Mtb antigen and CDN adjuvant were 
conjugated to genome-free MS2 viral capsids that included cationic mutations to 
increase cell uptake. Specifically, the H1 antigen was conjugated to the 
external surface of MS2 using a tyrosinase-mediated oxidative coupling reaction, 
and the native STING agonist cGAMP was coupled to internal cysteine residues 
through a reductively cleavable disulfide linker. The resulting MS2-H1 and 
MS2-cGAMP conjugates were then co-delivered for three doses of vaccination in 
mice before exposure to Mtb. The MS2-based vaccine platform was observed to have 
comparable efficacy to the original H1/CDN formulation, but its enhanced uptake 
properties enabled 57-fold less CDN and 3-fold less H1 antigen. Additionally, 
this vaccine elicited immune responses that have been previously demonstrated to 
correlate with protection. The ability of the capsid shells to protect the CDN 
cargo during transport allowed enzymatically produced, and thus readily 
accessible, cGAMP to be used instead of more costly CDNs that require many 
synthetic steps. This, combined with the reduced overall amount of CDN and H1 
that was required, could lower the production costs of future vaccines 
substantially. Finally, the ability of the capsid-based carriers to bypass the 
membrane transporters for CDNs suggests that this enhanced vaccination platform 
is likely to exhibit improved human efficacy in future studies.
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Case Report: Tuberculous meningitis presenting with multifocal cerebral 
infarction and hydrocephalus in a toddler.

Contreras-Rojas CS(1), Dema A(2), David H(2).
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BACKGROUND: Tuberculous meningitis is a severe pediatric emergency characterized 
by high rates of neurological disability, often due to hydrocephalus and 
inflammatory vasculopathy.
CASE DESCRIPTION: We report a previously healthy 2-year-old boy who presented 
with a subacute febrile illness and, after interfacility transfer, sudden-onset 
focal neurological deficits. Initial diffusion-weighted magnetic resonance 
imaging on the day of admission revealed multiple predominantly unilateral 
punctate acute infarcts in the posterior limb of the internal capsule, thalamus, 
midbrain, and temporal lobe, despite a normal large-vessel CT angiogram and the 
absence of initial basilar enhancement or hydrocephalus. A cerebrospinal fluid 
analysis showed lymphocytic pleocytosis with profound hypoglycorrhachia, and the 
diagnosis was supported by a positive interferon-gamma release assay, 
cerebrospinal fluid mycobacterial nucleic acid amplification testing, and 
relevant epidemiological exposure, despite a normal chest radiograph; 
mycobacterial culture later confirmed a Mycobacterium tuberculosis complex. 
Follow-up imaging 4 days later documented rapid evolution to bilateral infarcts, 
diffuse basilar leptomeningeal enhancement, and obstructive hydrocephalus, 
demonstrating the temporal progression of disease. The patient was treated with 
a four-drug antituberculosis regimen and adjunctive corticosteroids, with 
ventriculoperitoneal shunt placement for hydrocephalus, following which he 
showed clinical improvement.
CONCLUSION: This case highlights the phenomenon of clinical-radiological 
dissociation in early pediatric tuberculous meningitis, in which small-vessel 
vasculopathy and stroke may occur before classic meningeal enhancement is 
visible on imaging.
CLINICAL SIGNIFICANCE: Maintaining a high index of clinical suspicion and 
initiating early empirical therapy based on cerebrospinal fluid profiles and 
epidemiological risk are crucial to preventing irreversible neurological 
outcomes.
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Management of Tuberculosis at El-Obeid Teaching Hospital During the Sudanese 
Armed Conflict: A Single-Center Descriptive Study.
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BACKGROUND: Tuberculosis (TB) is a major global health issue, particularly in 
countries with armed conflict, a poor health-care system, and low-income 
populations. The purpose of this study was to describe the characteristics, 
diagnostic approaches, and reported barriers to healthcare access among TB 
patients managed at El-Obeid Teaching Hospital during three years of the armed 
conflict (2023 to 2026) in the war zone.
METHODOLOGY: Between April 2023 and April 2026, a descriptive, prospective 
hospital-based study was conducted in El-Obeid, the capital of North Kordofan 
State, Sudan. The study included all patients diagnosed with TB in El-Obeid 
Teaching Hospital during the period from April 15, 2023, to April 15, 2026.
RESULTS: This study investigated 2193 TB patients, with 70% male patients and 
30% female patients. The population was split 52% urban and 48% rural. 
Approximately 63% of patients began anti-TB medication later, within two to six 
months. Delays in treatment were caused by security concerns (42%), financial 
constraints (32%), a lack of healthcare resources (22%), and missed diagnoses 
(3%). The majority of patients reported a "new episode," followed by 
re-registered and multi-drug-resistant TB (MDR-TB) cases (90.6%, 8.8%, and 0.6%, 
respectively). Of the 13 MDR cases, 46% were new episodes, 38% were MDR, and 16% 
were reregistered. In 194 reregistered cases, 56% were recurring, while 44% were 
defaulters.
CONCLUSION: The incidence rates of TB are increasing with the extent of war 
duration, particularly among men. Coinfection with HIV was significantly rising 
among women.
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BACKGROUND: In TB endemic areas, accurate identification of non-tuberculous 
mycobacteria (NTM) from Mycobacterium tuberculosis complex remains challenging, 
which frequently results in incorrect diagnosis and ineffective treatment. There 
is a vital need for quick and affordable molecular methods to identify 
therapeutically relevant NTM at the species level.
OBJECTIVE: To develop and analytically validate an in-house multiplex PCR (mPCR) 
assay for simultaneous differentiation of five clinically relevant NTM species.
METHODS: The assay was developed using reference strains of M. abscessus, M. 
avium complex, M. chelonae, M. fortuitum, and M. kansasii. Before multiplex 
integration, species-specific primers were designed and verified with simplex 
PCR. Analytical sensitivity was determined using serial dilutions of purified 
genomic DNA tested in replicate reactions. Standardized bacterial suspensions 
were added to culture-negative samples to further assess assay performance. M. 
tuberculosis (H37Rv) and other non-target bacterial and mycobacterial species 
were used to evaluate analytical specificity.
RESULTS: The in-house mPCR technique successfully detected all five target 
species simultaneously and showed clear species-specific amplification, with 
distinct amplicon patterns (178-392 bp). The analytical limit of detection was 
established at 1 ng/μL using purified DNA, with reproducible amplification 
across replicate reactions. Spiked sample evaluation confirmed detection 
capability in complex biological matrices, though reduced band clarity was 
observed at lower concentrations. High analytical specificity was confirmed by 
the absence of cross-reactivity with non-target species, such as M. 
tuberculosis.
CONCLUSION: The developed in-house mPCR assay offers a rapid, economical 
molecular method for differentiating clinically important NTM species and has 
strong analytical performance. To justify its use in standard diagnostic labs, 
further extensive clinical validation is necessary.
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BACKGROUND: Fluoroquinolones (FQs) are a cornerstone of modern 
multidrug-resistant tuberculosis (MDR-TB) treatment, particularly within the 
WHO-recommended all-oral BPaLM regimen. The emergence of FQ-resistant 
Mycobacterium tuberculosis (MTB) poses a critical threat to these life-saving 
therapies. While the global proportion of FQ resistance among MDR/RR-TB cases is 
estimated at 19%, phenotypic and molecular data from low-incidence countries in 
Central and Eastern Europe remain limited. This study aimed to comprehensively 
assess the FQ resistance profile of MDR/RR-TB strains isolated in Poland between 
2022 and 2024.
METHODS: We analyzed 240 drug-resistant MTB isolates (228 MDR and 12 
rifampicin-resistant) collected nationwide. Phenotypic drug susceptibility 
testing (DST) was performed using the Bactec MGIT 960 system. Isolates 
demonstrating resistance to levofloxacin and/or moxifloxacin (n = 104) were 
further analyzed using Deeplex-Myc TB targeted next-generation sequencing (tNGS) 
to identify mutations within the quinolone resistance-determining region (QRDR) 
and determine strain spoligotypes.
RESULTS: Phenotypic FQ resistance was detected in an alarming 43.0% (104/240) of 
isolates. Mutational analysis revealed eight variants in the gyrA gene and two 
variants in the gyrB gene. The most frequent mutations were D94G (44.2%), D94N 
(18.3%), and D94A (12.5%). Genome sequencing allowed the identification of 11 
molecular families (spoligotypes), with the Beijing genotype being by far the 
dominant one and accounting for 91.0% of all isolates.
CONCLUSIONS: Our findings demonstrate a substantial and concerning burden of FQ 
resistance among MDR-TB strains in Poland, significantly exceeding global 
averages. The high prevalence of QRDR mutations and the dominance of the Beijing 
genotype highlight the urgent need for systematic molecular surveillance and 
rapid NGS-based diagnostics. Such measures are essential to ensure the 
effectiveness of the BPaLM regimen and prevent the further spread of highly 
drug-resistant TB.
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BACKGROUND: Latent tuberculosis infection (LTBI) is an important public health 
problem and a major source of future active tuberculosis (ATB) cases. In this 
preliminary study, we sought to identify host biomarkers that could potential 
differentiate between LTBI and ATB.
METHODS: A total of 145 plasma samples obtained from antigen tubes of the 
QuantiFERON-TB Gold Plus assay were analysed. Concentrations of 20 selected 
cytokines were determined using a multiplex bead-based immunoassay (Luminex xMAP 
Technology). Cytokine profiles were compared between patients with ATB, LTBI, 
and non-tuberculosis (TB)/LTBI controls. Diagnostic performance was assessed 
using receiver operating characteristic (ROC) analysis and multivariable 
logistic regression modelling.
RESULTS: Comparison of cytokine profiles showed significant differences in 13 of 
20 analysed markers between LTBI and ATB. Among all evaluated biomarkers, 
interleukin-7 (IL-7) demonstrated the highest diagnostic potential in 
differentiating the two conditions (95.9%), outperforming interferon-gamma 
(IFN-γ), the key component of current IFN-γ release assay (IGRA) assays. A 
logistic regression model based on IL-7 and IFN-γ achieved high diagnostic 
accuracy (98.1%) in this study cohort.
CONCLUSION: These preliminary findings suggest that IL-7, in combination with 
IFN-γ, may serve as a promising candidate biomarker signature for distinguishing 
LTBI from ATB. Nevertheless, these findings are based on a single-centre dataset 
and represent internal, non-externally validated results. Therefore, external 
validation in independent multicentre cohorts is essential before any clinical 
application can be considered.

Copyright © 2026 Dagmara Borkowska-Tatar et al. Mediators of Inflammation 
published by John Wiley & Sons Ltd.

DOI: 10.1155/mi/1686665
PMCID: PMC13373519
PMID: 42459029 [Indexed for MEDLINE]

69. Indian J Tuberc. 2026 Jul;73(3):421-423. doi: 10.1016/j.ijtb.2026.04.018. Epub 2026 Apr 25.

Outpatient department based digitally enabled systematic screening for TB: 
Experiences from a private hospital in Delhi.

Sehgal N(1), Sehgal MJ(1), Khullar J(1), Kumari P(1), Malhotra K(1), Srivastava 
N(2), Rajiv M(3), Jaju J(2), Rakesh PS(2).

Author information:
(1)Sehgal Neo Hospital, New Delhi, India.
(2)International Union Against Tuberculosis and Lung Diseases, The Union, New 
Delhi, India.
(3)International Union Against Tuberculosis and Lung Diseases, The Union, New 
Delhi, India. Electronic address: Midhun.Rajiv@gmail.com.

National Capital Territory of Delhi, India, has a high tuberculosis (TB) 
prevalence of 747 cases per 100,000 population. Previous studies from Delhi have 
documented a significant delay in TB diagnosis from the first visit to the first 
health care facility and diagnosis of TB. Provider initiated facility-based case 
finding is considered as an intervention which requires less effort but with a 
large potential for impact. Sehgal Neo Hospital, a 100 bedded private hospital 
in Delhi, India, implemented a facility based systematic screening for all the 
Outpatient Department attendees using a self-reported 10 symptom-complex based 
digital questionnaire filled by the clients using their mobile phones by 
scanning a QR code. Anybody who reported symptoms was evaluated by a clinician 
and offered a molecular test based on evaluation. A total of 15,731 walk-in 
clients at the facility were screened, 839 (5.3%) individuals reported at least 
one symptom, 688 were clinically evaluated, 112 were tested, and 35 cases of TB 
were detected. The Number Needed to Screen (NNS) to get one TB was 449 and the 
Number needed to Test (NNT) to get one case of TB was 3.2. The experience shows 
that facility based digitally enabled systematic screening among the OPD 
attendees of a private hospital in Delhi is possible and is potentially 
beneficial in reducing the delay in diagnosis. The model could be replicated 
across public and private health care facilities in high burden geographies.
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Non-adherence to Tuberculosis (TB) treatment remains a global health challenge, 
particularly in low- and middle-income countries. Digital Adherence Technologies 
(DATs) have shown promise in improving treatment outcomes, yet little is known 
about user perceptions. Through an exit survey, this study evaluated the 
acceptability to participants of the Tuberculosis Treatment Support Tools 
intervention, which combines a mobile app for reporting of medication, direct 
contact with healthcare team, and a metabolite test to support self-administered 
TB treatment in Argentina. A pragmatic clinical trial was conducted at four 
public hospitals in Buenos Aires, in which 80 participants completed exit 
surveys. The app was rated highly for ease of use (4.3/5) and was strongly 
recommended to others (4.7/5). Features like medication reminders, direct 
messaging with treatment supporters, and an anonymous patient forum were praised 
for enhancing adherence and reducing isolation. The metabolite test, generally 
well-received, faced minor usability challenges. Participants highlighted need 
for simplified reporting and improved reminders. Motivation for adherence 
stemmed from health improvement goals, family support, and professional 
guidance. Recommendations for improvement included personalized features and 
addressing technical barriers. The intervention demonstrates potential for 
enhancing adherence by meeting practical and emotional needs, offering insights 
for the refinement of digital tools in TB treatment care.
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Black Hairy Tongue(BHT)/Black tongue is usually an asymptomatic cosmetic 
nuisance, characterized by hyperkeratosis of the elongated filiform lingual 
papillae ('hairs'). Black hairy tongue is well known with various drugs. Due to 
this sign, many a times the drugs are withdrawn and replaced with other drugs. 
Imipenem and linezolid are the drugs used as antimicrobial drugs in a number of 
infections but has been repurposed in drug resistant tuberculosis. A case was 
referred to us who failed on longer MDR treatment for 14 months for further 
management. DST revealed resistance to 10 drugs and clinical resistance to 
additional 4 drugs, totalling 14 drugs amounting to extremely drug resistant 
tuberculosis(XXDR) coined for patients much beyond XDR TB. We put the patient on 
individualized regime which contained Imipenem, Amikacin, high dose moxifloxacin 
and Delaminid. Linezolid could not be used due to anaemia but introduced one 
month later. Patient developed BHT within a week, disappeared on withdrawing the 
Imipenem but reappeared on reintroduction. Imipenem causing BHT is reported in 
one case only in last 4 decades of its use as antimicrobial. We are reporting 
the second case. Patient also developed BHT and blackening of teeth with 
Linezolid. As Imipenem-cilastatin and Linezolid are important drugs especially 
in difficult to treat tuberculosis, instead of stopping them we continued with 
the above drugs despite persistence of black tongue and teeth under close 
supervision during the whole 18 months without any further complications and 
patient was cured. Black tongue and teeth also disappeared after stopping the 
treatment.
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HLH is a life-threatening hyper-inflammatory condition of uncontrolled, 
ineffective activation of immune cells leading to hemophagocytosis, and damage 
to multiple organs. Viral, bacterial, tubercular, fungal, parasitic infections, 
including malignancy and immune disorders are responsible for secondary HLH. In 
this case series all four cases presented in life threatening condition. All 
were diagnosed and treated timely with favourable outcome in three cases. ATT is 
the mainstay of treatment. Corticosteroids are typically the first-line 
immunosuppressive agents used in TB-HLH. When a low dose steroid appear 
inadequate, escalation to a higher dose may result in a favourable clinical 
response. Intravenous immunoglobulin (IVIG), has shown positive outcome in a 
critically ill patient of our case series. IVIG has immunomodulatory effects and 
acts on multiple sites, including phagocytosis of mycobacteria. Awareness of 
tuberculosis associated HLH (TB-HLH) among physicians is needed in regions with 
a high burden of tuberculosis. TB-HLH can rapidly progress to life-threatening 
condition and needs early suspicion. Empirical ATT along with steroid may start 
when there is strong clinical and radiological suspicion, even if initial 
microbiological results are negative and complete diagnostic criteria of HLH not 
fulfilled. Keywords Tuberculosis, Hemophagocytic, lymphohistiocytosis, 
Corticosteroid, Intravenous immunoglobulin.
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Nontuberculous mycobacteria (NTM) are environmental pathogens increasingly 
recognized as significant causes of pulmonary and extrapulmonary infections 
worldwide. This review provides a detailed overview of NTM, emphasizing their 
rising prevalence, evolving diagnostic frameworks, and complex treatment 
paradigms. The most commonly implicated species in human disease include 
Mycobacterium avium complex (MAC), M. abscessus, and M. kansasii. These 
organisms cause a spectrum of diseases, most notably NTM pulmonary disease 
(NTM-PD), especially in individuals with preexisting lung conditions, structural 
abnormalities, or immunocompromised states. The diagnosis of NTM-PD is often 
challenging due to clinical overlap with tuberculosis and other chronic 
respiratory diseases. The 2020 ATS/IDSA guidelines recommend a triad of clinical 
symptoms, radiographic findings (e.g., bronchiectasis or cavitary lesions), and 
microbiological confirmation (≥2 positive sputum cultures or one bronchoscopic 
lavage) for diagnosis. Accurate species identification and susceptibility 
testing are essential due to interspecies variation in drug responsiveness. 
Management of NTM-PD requires a multidisciplinary approach. Treatment regimens 
are guided by species type and drug susceptibility. Macrolide-based multidrug 
therapy is the cornerstone for MAC, while M. abscessus often requires prolonged 
intravenous therapy using amikacin, tigecycline, or imipenem, followed by oral 
agents. Novel therapies such as Omadacycline and Amikacin Liposome Inhalation 
Suspension (ALIS) offer promise for refractory cases. Non-pharmacological 
strategies, including airway clearance and nutritional support, are particularly 
important in bronchiectasis-associated disease. Management of NTM-PD requires a 
multidisciplinary approach. Treatment regimens are guided by species type and 
drug susceptibility. Macrolide-based multidrug therapy is the cornerstone for 
MAC, while M. abscessus often requires prolonged intravenous therapy using 
amikacin, tigecycline, or imipenem, followed by oral agents. The review also 
addresses briefly extrapulmonary manifestations of NTM infections, which may 
involve skin, lymph nodes, bone, and disseminated disease, especially in 
HIV-positive or immunosuppressed patients. Diagnostic vigilance is essential, as 
radiologic and microbiologic findings may be subtle or misleading. Coinfections 
with fungi or tuberculosis, and increasing reports of NTM following cosmetic or 
surgical procedures, further complicate clinical management. Given high relapse 
rates and complex drug regimens, long-term monitoring and individualized 
treatment plans are crucial. Future directions emphasize genotypic resistance 
testing, improved diagnostic criteria, and greater awareness among clinicians. 
As NTM incidence continues to rise worldwide, particularly in TB-endemic 
regions, timely diagnosis, tailored therapy, and expert consultation are vital 
for optimal outcomes. Clinicians must remain vigilant to address this growing 
public health concern effectively.
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This study investigates the heterogeneity of tuberculosis (TB) treatment 
outcomes across 75 countries by applying quantile regression modeling to a 
comprehensive multimodal dataset from Kaggle, encompassing socioeconomic, 
demographic, and comorbidity factors collected annually. Our objective is to 
move beyond average-centric analyses and characterize the full conditional 
distribution of TB incidence and treatment success, thereby revealing critical 
determinants at both high- and low-risk extremes. By integrating features such 
as HIV prevalence, GDP, healthcare expenditure, and comorbidity rates, the 
quantile regression framework facilitates nuanced risk stratification, 
uncovering complex interactions between predictors and outcome variability. 
Model evaluation using mean absolute error, R-squared, and quantile loss 
confirms robust predictive performance and enhanced interpretability relative to 
traditional linear regression approaches. Key findings highlight the outsized 
influence of HIV prevalence and healthcare spending on unfavorable TB quantiles, 
while favorable outcomes correlate more strongly with higher GDP and expanded 
health infrastructure. These insights provide actionable guidance for 
policymakers and global health stakeholders seeking to allocate resources 
efficiently and design targeted interventions for diverse epidemiological 
profiles. The primary contribution of this work is a statistically rigorous, 
distribution-aware approach for evaluating and explaining multinational TB 
prognoses, advancing both methodological and practical understanding of global 
TB disparities.
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Tuberculosis (TB) remains one of the most serious global health challenges, 
demanding reliable and early detection methods to reduce transmission and 
mortality. Chest imaging, particularly chest X-rays, plays a vital role in 
screening, but its interpretation varies across institutions and requires expert 
radiologists who may not always be available. This study introduces a federated 
learning framework for privacy-preserving, multi-center TB diagnosis using chest 
imaging data. Unlike centralized training, the proposed approach allows multiple 
healthcare institutions to collaboratively train a shared deep learning model 
without transferring raw patient data, thus ensuring compliance with privacy 
regulations such as HIPAA and GDPR. Each participating centre trains a local 
convolutional neural network (CNN) on its dataset, and only encrypted model 
parameters are shared for aggregation. The framework incorporates differential 
privacy, secure aggregation, and encryption to enhance confidentiality while 
maintaining diagnostic accuracy. Extensive experiments on multi-center datasets, 
including Shenzhen, Montgomery, and NIH ChestX-ray14, demonstrate that the 
federated CNN achieved an average accuracy of 94.8 %, sensitivity of 93.5 %, and specificity of 95.2 %, closely matching centralized models while offering 
superior generalization across heterogeneous data sources. Hybrid architectures 
combining CNN and transformer layers further improved interpretability and 
precision. The findings confirm that federated learning effectively balances 
diagnostic performance and patient privacy, establishing a scalable, secure, and 
collaborative paradigm for medical imaging analysis. This framework provides a 
promising foundation for broader applications in multi-institutional disease 
diagnosis and healthcare data governance.
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BACKGROUND: Anecdotal evidence suggests that a few Tuberculosis patients with 
Nucleic Acid Amplification Tests (NAAT) result of Low/Very Low are later found 
to have MTB negative on culture. This study is to assess what proportion of 
presumptive Pulmonary Tuberculosis (PTB) cases with sputum Truenat showing low 
or very low MTB levels test positive on Line Probe Assays (LPA) and culture.
METHODS: This study was conducted among presumptive PTB cases with Truenat 
showing low or very low MTB levels. Data including LPA and MGIT culture results 
were retrieved from the NIKSHAY portal, and additional clinical and radiological 
details were collected.
RESULTS: Among 123 selected cases, 61.8 % were confirmed positive on LPA; 45 
cases were culture negative. Discordance was higher in the very low MTB group 
(45.7 %) compared to the low MTB group (33.0 %). Eleven MGIT culture negative 
patients with no clinical or radiological features of PTB were not given ATT. 
None of them had clinical or radiological findings suggestive of PTB on 
follow-up up to one year.
CONCLUSIONS: The discordance of NAAT at low MTB loads with LPA and culture 
highlights the need for cautious interpretation. The findings underscore the 
importance of using LPA or MGIT culture for confirmation in suspected PTB cases.
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A cluster sample survey of the point-prevalence of microbiologically confirmed 
pulmonary tuberculosis (MCPTB) in the population above 14 years of age in India, 
by the Indian Council of Medical Research, revealed unexpectedly wide geographic 
variations across states, with a distinct and intriguing pattern: coastal states 
consistently had lower prevalence rates than land-locked states. The odds of 
having a prevalence rate above the mean are 46 times higher for land-locked 
compared to coastal states. The lowest rate was in Kerala, a state with a long 
seacoast, and the highest in Delhi National Capital Region, landlocked and far 
from any seacoast. We hypothesize that constant air exchange with sea air 
without any Mycobacterium tuberculosis, has led to lower risk of infection, 
eventually expressed as lower prevalence of MCPTB. Understanding this 
determinant of geographic variation provides valuable insights for strategies 
aimed at controlling tuberculosis.
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BACKGROUND: The WHO endorses the 9-month all-oral regimen for MDR-TB as a 
preferred therapeutic option due to its shorter duration, lower cost, and 
improved adherence compared to the 18-24-month more extended longer regimen. 
While studies supporting the WHO recommendation report high success rates, in 
real-world settings, particularly in Indonesian tertiary hospitals, this regimen 
is often prematurely switched to a longer course. Moreover, success rates for 
those who continue the 9-month regimen remain relatively low.
OBJECTIVES: This study investigates factors contributing to the premature switch 
from the 9-month regimen to a longer regimen and evaluates therapeutic outcomes 
for patients who remain on the 9-month regimen.
METHODS: A retrospective observational study was conducted involving 52 MDR-TB 
patients who initiated the 9-month all-oral regimen at Dr. Soetomo Hospital, 
Indonesia, between 2022 and 2024. Reasons for switching to a longer regimen were 
documented, and therapeutic outcomes, including cure rates, mortality, and loss 
to follow-up, were assessed among patients who continued the 9-month regimen.
RESULTS: Of 52 patients, 34 (65,38 %) were switched due to resistance to 
high-dose isoniazid, pyrazinamide, and levofloxacin. Severe nausea and vomiting 
prompted switching in 13 (25 %), while allergy accounted for 3 cases (5,77 %). 
Less common reasons included optic neuropathy (1 case, 1,92 %) and increased 
serum creatinine (1 case, 1,92 %). No switches occurred due to prolonged QT 
interval or hepatitis. Among the remaining 40 patients, 28 (70 %) were cured, 3 
(7.5 %) died, and 9 (22.5 %) were lost to follow-up.
CONCLUSION: Premature switching from the 9-month all oral regimen is mainly due 
to drug resistance and adverse effects. Patients who remained on the regimen 
generally had favorable outcomes, though some challenges persist. These findings 
emphasize the need for timely drug susceptibility testing and better management 
of adverse effects to optimize the regimen's effectiveness in real-world 
settings.
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BACKGROUND: Tuberculosis (TB) is the leading infectious killer and about a 
quarter of the world's population is estimated to have latent TB infection 
(LTBI). Present diagnostics do not convincingly separate latent from active TB 
cases; thus, there is an urgent need for new biomarkers to facilitate accurate 
diagnosis and risk stratification.
OBJECTIVES: This study seeks the development and validation of a three-microRNA 
signature consisting of miR-29a, miR-144, and miR-199a in the diagnosis and risk 
stratification of tuberculosis (TB), gradients of expression across the spectrum 
be established cut-off values that would work optimally to assist clinical 
decision-making.
MATERIALS AND METHODS: A cross-sectional study was carried out on 100 
participants comprising 30 healthy controls (HC), 35 with latent tuberculosis 
infection (LTBI), and 35 patients suffering from active TB. Quantification of 
microRNA expression levels was done using real-time polymerase chain reaction 
(PCR). The diagnostic accuracy of this microRNA signature was determined through 
ROC curve analysis. The applied statistical methods were ANOVA, post hoc 
testing, and correlation analysis.
RESULTS: The three-microRNA signature showed graded expression across the 
spectrum of TB. MiR-29a revealed maximum differences in expression levels 
between groups (HC: 1.200 ± 0.485, LTBI: 2.644 ± 1.729, Active TB: 
7.380 ± 6.138; p < 0.001). MiR-144 and miR-199a have followed a similar pattern of expression. The combined microRNA signature has excellent diagnostic accuracy with an area under the curve (AUC) of 0.92 for the separation of active TB from LTBI, and good performance yielding an AUC of 0.84 when distinguishing LTBI from healthy control.
CONCLUSION: The three-microRNA signature represents a promising non-invasive 
blood-based approach for differentiating healthy controls, LTBI, and active TB 
in this single-center cross-sectional study. The observed expression gradients 
and diagnostic performance support further evaluation in larger, independent, 
multi-center cohorts.
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BACKGROUND: Female genital tuberculosis is an extrapulmonary type of 
tuberculosis and is often underdiagnosed due to vague presentation and 
underreporting. This study was done to estimate the prevalence of the disease in 
our region.
METHODS: This is a prospective cohort study. Women presenting with a 
gynecological out-patient department with complaints of menstrual 
irregularities, infertility workup, persistent vaginal discharge, and chronic 
lower abdominal pain were included in the study.
RESULTS: A total of 348 women were enrolled. Menstrual irregularity (67 %) was 
the most common presenting symptom followed by infertility (15.5 %), persistent 
vaginal discharge (11.2 %), lower abdominal pain (6.3 %), and adnexal mass 
(0.3 %). A previous history of pulmonary tuberculosis was present in 0.3 % of 
women, and a history of contact was present in 0.3 %. The prevalence of 
tuberculosis was 1.4 % in our study (0.9 % infertility, 0.3 % with abnormal 
uterine bleeding, and 0.3 % persistent vaginal discharge). CBNAAT was positive 
in 1.4 % and both CBNAAT and histopathology were positive for Mycobacterium 
tuberculosis in 0.3 % cases.
CONCLUSION: Female genital tuberculosis is not uncommon, yet its vague 
presentation makes it difficult to diagnose. A high index of suspicion is 
required to diagnose these cases to avoid the morbidity and mortality associated 
with the condition.
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BACKGROUND: The 100-Day TB Elimination Campaign is a nationwide initiative 
launched by the Government of India to accelerate the progress of tuberculosis 
(TB) elimination by 2025, by emphasizing intensified case detection, early 
diagnosis, targeted screening, and improved patient care through nutritional and 
financial support.
METHOD: ology: A quasi-experimental Difference-in-Differences (DID) approach was 
used to assess the effect of the 100-day TB Elimination campaign in Maharashtra, 
by comparing 53 campaign districts with 27 no-campaign districts during the 
campaign period (7th December to 17th March 2024-25) and for the 100 days in the 
previous year; the pre-campaign period (7th December to 17th March 2023-24) 
using the data accessed from the NIKSHAY portal.
RESULT: While there was a 10 % decline in the TB notification in no-campaign 
districts, 1 % decline was noted in the campaign districts. The 
Difference-in-Differences analysis indicated the relative change in TB 
notification rate in the campaign districts was 10 % higher compared to 
no-campaign districts [DID IRR = 1.10, 95 % CI (1.03-1.17), p = 0.003]. Compared to no-campaign districts, the relative change in the TB notification rates was higher in campaign districts in rural setup [DID IRR-1.21, 95 % CI (1.11-1.32), p < 0.001] and in the public sector [DID IRR-1.17, 95 % CI (1.06-1.29), p = 0.001]. There was no significant impact of the 100-day campaign in the urban set-up [DID IRR = 0.95, 95 % CI (0.89-1.02); p = 0.152] and private health care services DID IRR = 0.97; 95 % CI (0.90-1.03); p = 0.313).
CONCLUSION: The findings of the present study suggest that the campaign helped 
mitigate a larger decline or stabilize TB notification rates in the campaign 
districts. A significant positive effect was observed in campaign districts in 
rural areas and within the public health sector, where a differential increase 
in TB notifications was recorded. These findings highlight the effectiveness of 
a targeted, community-based intervention in sustaining and improving TB 
surveillance and care, especially in vulnerable populations.

Copyright © 2025 Tuberculosis Association of India. Published by Elsevier B.V. 
All rights reserved.

DOI: 10.1016/j.ijtb.2025.08.014
PMID: 42457294 [Indexed for MEDLINE]

82. Indian J Tuberc. 2026 Jul;73(3):338-342. doi: 10.1016/j.ijtb.2025.08.008. Epub 2025 Aug 22.

Utility of second sample testing in Indian children suffering from tuberculosis 
with rifampicin indeterminate results on Xpert MTB/Rif and Xpert Ultra assays.

Gandhi D(1), Amesur V(1), Mehta V(1), Patil S(2), Mamtora D(2), Shah I(3).

Author information:
(1)Department of Pediatric Infectious Diseases, Pediatric DR-TB State Centre of 
Excellence, BJ Wadia Hospital for Children, Mumbai, India.
(2)Department of Microbiology, BJ Wadia Hospital for Children, Mumbai, India.
(3)Department of Pediatric Infectious Diseases, Pediatric DR-TB State Centre of 
Excellence, BJ Wadia Hospital for Children, Mumbai, India. Electronic address: 
irashah@pediatriconcall.com.

BACKGROUND: Nucleic acid amplification tests (NAAT) for tuberculosis (TB) can 
rapidly detect Mycobacterium tuberculosis (MTB) and rifampicin resistance (RR). 
However, they may yield rifampicin indeterminate (RI)-results which pose a 
significant diagnostic and therapeutic challenge. Current guidelines suggest 
performing NAAT on a second sample and treating with first-line antitubercular 
therapy (ATT) until actionable results are obtained on NAAT or other 
drug-resistance assays. The aim of this study is to determine the detection 
yield, type of rifampicin sensitivity, and clinical implications of second 
sample testing on NAAT for TB (Xpert MTB/Rif or Ultra) in patients with 
RI-results on the first sample.
METHODS: A retrospective study was conducted including all pediatric TB patients 
with RI-results on their first sample NAAT. Data on specimen type, and second 
sample NAAT results was analyzed.
RESULTS: One-hundred and sixteen patients were included. Second sample testing 
was done in 95 (81.90 %) patients of which 67 (70.5 %) samples were pulmonary 
and 28 (29.5 %) samples were extrapulmonary. For pulmonary samples, 10 (14.93 %) 
detected MTB, of which 2 (20 %) were RI, 6 (60 %) were rifampicin sensitive (RS) 
and 2 (20 %) were RR. For extrapulmonary samples, 14 (50 %) detected MTB, of 
which only 1 (7.14 %) was RI, 8 (57.14 %) were RS, and 5 (35.71 %) were RR. On 
second sample testing, the rates of RR for lymph nodes and tissue samples was 
33.33 % and 50 %, respectively.
CONCLUSION: Repeat pulmonary sample testing on NAAT in patients with RI-results 
on the first sample are less likely to detect MTB and are more likely to be 
rifampicin sensitive, thus, patients may be empirically treated with first-line 
ATT if a second sample cannot be collected. Repeat extrapulmonary sample testing 
on NAAT in patients with RI results on the first sample are likely to detect 
MTB, have actionable results on NAAT, and may have RR results. Thus, collecting 
a second extrapulmonary sample, particularly lymph nodes and tissues, should be 
done in those in whom it is feasible.
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BACKGROUND: Indonesia remains one of the highest tuberculosis (TB) burden 
countries globally. Despite national efforts to expand TB care, disparities in 
treatment outcomes persist across regions and population subgroups. This study 
aimed to evaluate TB treatment outcomes and identify their determinants using 
national surveillance data from 2020 to 2022.
METHODS: We conducted a retrospective cohort study using data from the national 
SITB TB registry. A total of 1,022,351 drug-sensitive TB patients with complete 
treatment outcome records were included. Multivariable logistic regression 
models were used to identify factors associated with treatment success. ROC 
curves were generated to evaluate model performance across Western, Central, and 
Eastern Indonesia. Stratified analyses were conducted by year and region.
RESULTS: The overall treatment success rate was 92.1 %. Female sex (aOR: 1.20; 
95 % CI: 1.19-1.22), younger age, and new treatment status were associated with 
higher odds of success, while HIV positivity (aOR: 0.22; 95 % CI: 0.21-0.23), 
diabetes (aOR: 0.79; 95 % CI: 0.77-0.81), and retreatment cases predicted poorer 
outcomes. Regional analysis showed that treatment success was highest in Western 
Indonesia (93.2 %), followed by Central (91.5 %) and Eastern Indonesia (89.8 %). 
Predictive model performance was modest, with AUCs ranging from 0.59 in Eastern 
Indonesia (2021) to 0.65 in Central Indonesia (2020).
CONCLUSIONS: Although Indonesia has achieved high national TB treatment success 
rates, disparities remain across regions and patient subgroups. Tailored 
strategies are needed to improve outcomes in Eastern Indonesia and among 
high-risk populations. Strengthening integrated, region-specific TB care is 
critical to achieving national TB elimination targets.
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BACKGROUND: The dual epidemic of HIV/AIDS and extensively drug-resistant 
tuberculosis (XDR-TB) remains a critical public health challenge in South Asia. 
HIV/AIDS compromises immune function, heightening susceptibility to 
opportunistic infections like TB, while XDR-TB, characterized by resistance to 
isoniazid, rifampicin, fluoroquinolones, and second-line injectables, severely 
complicates treatment and increases mortality risk. Despite global efforts, such 
as the WHO's End TB Strategy, progress in South Asia has been uneven, with 
limited exploration of regional and sex-specific mortality disparities. This 
study leverages Global Burden of Disease (GBD) 2021 data to analyze temporal 
trends and regional variations in HIV/AIDS and XDR-TB mortality across South 
Asia from 1993 to 2021, aiming to guide targeted public health interventions.
METHODS: We performed a retrospective, population-based analysis of HIV/AIDS and 
XDR-TB mortality trends in five South Asian countries (Nepal, Pakistan, Bhutan, 
Bangladesh, India) and the region overall, using GBD 2021 data. Annual mortality 
rates (AMR) per 100,000 population were extracted for both diseases, stratified 
by sex. Joinpoint regression analysis was utilized to evaluate temporal trends, 
detecting significant changes in AMR through Annual Percent Change (APC) and 
Average Annual Percent Change (AAPC), reported with 95 % confidence intervals 
(CIs) and p-values.
RESULTS: From 1993 to 2021, HIV/AIDS and XDR-TB co-infection mortality exhibited 
significant increases across South Asia, with marked regional and sex-specific 
variations. Pakistan recorded the highest AAPC for both sexes combined (43.75 %, 
95 % CI: 36.91-56.57, p < 0.000001), reflecting a persistent and substantial 
rise, followed by Bangladesh with an AAPC of 31.43 % (95 % CI: 24.97-40.61, 
p < 0.000001). Nepal showed an AAPC of 22.52 % (95 % CI: 12.09-35.81, 
p < 0.000001), while India and Bhutan had comparatively lower AAPCs of 8.06 % 
(95 % CI: 1.70-16.33, p = 0.0168) and 6.99 % (95 % CI: 3.79-10.50, 
p < 0.000001), respectively. Regionally, South Asia's AAPC was 7.98 % (95 % CI: 1.91-15.99, p = 0.011). Sex-stratified analyses highlighted disparities, with females in Pakistan exhibiting the highest AAPC (46.00 %, 95 % CI: 38.72-59.59, p < 0.000001), followed by females in Bangladesh (32.77 %, 95 % CI: 26.24-41.93, p < 0.000001). Joinpoint regression for South Asia identified six distinct segments, with an early peak APC of 393.84 % (1993-1995, 95 % CI: 336.40-463.07, p < 0.000001), driven by limited antiretroviral therapy (ART) and diagnostic access, followed by a significant decline from 2008 to 2021 (APC: -5.69 %, 95 % CI: -6.48 to -5.14, p = 0.0016). Country-specific trends revealed steep increases from 1993 to 2005 across all nations, with Nepal, Bangladesh, and India showing significant declines from 2018 to 2021 (e.g., India: APC -6.08 %, p = 0.0012), likely due to improved ART coverage and TB management. Pakistan, however, showed no decline, with a sustained APC of 6.50 % (2013-2021, 
p < 0.000001). Females in India experienced a sharper decline from 2019 to 2021 
(APC: -17.38 %, 95 % CI: -22.64 to -9.38, p < 0.000001) compared to males (APC: -7.15 %, p < 0.000001), suggesting sex-specific treatment access differences.
CONCLUSION: South Asia faced substantial HIV/AIDS and XDR-TB co-infection 
mortality increases from 1993 to 2005, with recent declines in Nepal, 
Bangladesh, and India reflecting enhanced treatment access and healthcare 
improvements. Pakistan's persistent mortality rise underscores ongoing 
challenges, including drug resistance and limited healthcare infrastructure. 
Sex-specific disparities emphasize the need for tailored interventions.
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BACKGROUND: Tuberculosis (TB) persists as a significant challenge in global 
scenario, with developing country like India bearing the relatively more burden. 
"Intestinal TB (ITB), a form of Extrapulmonary TB (ETB)," is responsible for 
12.8 % of extrapulmonary cases and poses diagnostic difficulties due to 
nonspecific symptoms and similarities to other gastrointestinal diseases like 
Crohn's disease. Conventional methods, like histopathology and culture, have 
constrained sensitivity and turnaround time. "The GeneXpert-MTB/RIF assay," a 
molecular test with rapid results, shows promise in TB diagnosis, but its 
efficacy for ITB remains understudied. This study sought to evaluate how well 
the GeneXpert-MTB/RIF assay performs diagnostically in patients with ileocolonic 
ulcerations suspected of ITB, comparing its sensitivity, specificity, and 
predictive values with "conventional techniques like MGIT culture and Line Probe 
Assay (LPA)."
METHODS: A hospital-based cross-sectional investigation spanning 18 months was 
undertaken at a tertiary care setting center, involving "100 patients aged ≥18 
years with ileocolonic ulcerations on colonoscopy and clinical suspicion of 
ITB". Intestinal biopsies were analyzed using GeneXpert-MTB/RIF, MGIT culture, 
and LPA. Statistical analyses included sensitivity, specificity, predictive 
values, and demographic/clinical correlations.
RESULTS: The GeneXpert-MTB/RIF assay demonstrated 100 % sensitivity and 
specificity compared to MGIT culture, with perfect agreement in detecting MTB. 
All MTB-positive patients had prior TB contact or anti-TB treatment history 
(p < 0.0001). Diarrhea was significantly more prevalent in MTB-positive cases 
(69.23 % vs. 27.59 %, p = 0.0084). Rifampicin resistance detection showed 100 % sensitivity but 90.91 % specificity, with one false-positive case (PPV: 
66.67 %). Drug resistance patterns revealed 15.38 % rifampicin resistance and 
7.69 % resistance to isoniazid and levofloxacin.
CONCLUSION: The GeneXpert-MTB/RIF analysis is a highly accurate and quick 
diagnostic tool for ITB, particularly when using fresh biopsy specimens. 
However, rifampicin resistance results should be confirmed with LPA due to 
potential false positives. Prior TB exposure and diarrhea are key indicators for 
ITB suspicion. Public health efforts should prioritize high-risk populations, 
and future research should validate these findings in larger cohorts.
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BACKGROUND: Despite global advancements in tuberculosis (TB) management, 
significant patient safety gaps remain, particularly affecting vulnerable 
populations in resource-limited settings. Aligning with calls for 
solution-oriented research, this study addresses systemic safety challenges in 
TB management and suggests targeted interventions to improve equity and care 
quality gaps.
METHODS: A mixed-methods study was conducted at ICMR-RMRIMS in Patna, India, 
involving TB patients (n = 100), healthcare professionals (n = 30), and 
caregivers (n = 30). Data from treatment charts, surveys, interviews, and focus 
groups were analyzed using descriptive statistics, regression models 
(quantitative), and thematic analysis (qualitative).
RESULTS: The results of the study revealed critical safety gaps with 43 % of 
patients had experienced diagnostic delays (p = 0.005), 32 % had adverse drug 
reactions (p = 0.028), and 15 % showed medication non-adherence (p = 0.002). 
Regression analysis identified illiteracy (β = 0.334, p < 0.001) and delayed 
diagnosis (β = 0.304, p < 0.001) emerging as key risk predictors, with mask 
usage (β = -0.173, p = 0.036) and hygiene education (β = -0.234, p = 0.013) as significant protective measures. A striking know-do-gap existed among providers with 93 % knowing WHO guidelines, but only 63 % consistently used PPE reflecting trade-off between safety protocols and real-world constraints. Qualitative findings revealed financial constraints (43 % delayed diagnosis) and GI ADRs as key adherence barriers, compounded by medication access issues (11 % 
unavailability). Healthcare providers reported 3.7 day isolation delays due to 
infrastructure limitations, advocating for community-based solutions like mobile 
clinics and family screening to strengthen safety.
CONCLUSION: This study identifies critical, modifiable gaps in TB patient 
safety, including diagnostic delays, medication risks, and PPE non-compliance. 
Findings emphasize the integration of health literacy, decentralized 
diagnostics, adverse event management, socioeconomic support for vulnerable 
populations, and specialized provider training to strengthen safety in 
high-burden settings.
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BACKGROUND: Tuberculosis (TB) continues to be a major public health challenge in 
India. The National Health Mission (NHM) provides financial support for the 
National Tuberculosis Programme (NTP). This study examines trends in financial 
allocation and utilization under the NTP and their relationship with key TB 
outcome indicators in Maharashtra.
METHODS: Secondary data from the NHM's Programme Implementation Plans (PIPs), 
Records of Proceedings (ROPs), and annual TB reports for Maharashtra from 2011 
to 2020 were analyzed. Trends in financial allocation and utilization were 
examined in terms of total funds and percentage changes across various 
categories. The median and interquartile range (IQR) were calculated for fund 
utilization proportions. Correlations between fund utilization and TB outcome 
indicators were assessed using Spearman correlation coefficients and scatter 
plots. Data analysis and visualization were conducted using R software (version 
4.4.3).
RESULTS: A consistent increase in both fund allocation and utilization was 
observed throughout the decade, with notable peaks in 2019 and 2020. The highest 
median fund utilization rates were recorded for Supervision & Monitoring 
(85.53 %, IQR: 49.06 %-90.88 %) and Public-Private Mix (85.25 %, IQR: 
72.49 %-90.93 %). Fund utilization was positively correlated with TB case 
notification rates (ρ = 0.663, p = 0.037) and treatment success rates 
(ρ = 0.906, p = 0.001), and negatively correlated with TB case fatality rates 
(ρ = -0.855, p = 0.002).
CONCLUSION: Enhanced financial support and strategic management of funds are 
essential for achieving TB elimination targets. Continuous investment and 
optimization of funding strategies are required to sustain and improve TB 
program outcomes.
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BACKGROUND: A confluence of social and economic conditions along with other 
health related risk factors among migrant rickshaw drivers usually establish 
breeding ground for Tuberculosis (TB) and latent TB infection (TBI).
METHODS: Indian Council of Medical Research (ICMR), Central TB Division (CTD), 
National TB Elimination Program (NTEP) and SHARE INDIA conducted a study with 
tailored interventions for detecting TB and TBI among rickshaw drivers in five 
zones of New Delhi, India. TB symptomatic and TBI positives were liked to NTEP 
facilities for diagnostic, treatment and TB Preventive Therapy (TPT) as 
required.
RESULTS: From a total of 1836 cycle rickshaw drivers and 2164 e-rickshaw drivers 
enrolled in the study, TBI prevalence was 14-29% across the five study sites. 
Only 3% TBI positives could be initiated on TPT due to migrant nature of these 
participants. The study reports a TB prevalence of 1.4% with TB diagnosed in six 
cycle rickshaw drivers and one e-rickshaw driver. It is evident from the data 
that replacement of cycle rickshaw by e-rickshaw in Delhi had a reduction of TB 
incidence among rickshaw drivers that do strenuous pedaling.
CONCLUSIONS: Through this study we sought to close the gap and enhance the 
health status for migrant population such as rickshaw drivers through equitable 
access to quality TB care and treatment by bringing them under NTEP services.
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BACKGROUND: Tuberculosis/human immunodeficiency virus (TB/HIV) coinfection is 
associated with advanced HIV disease and variable responses to antiretroviral 
therapy (ART).
OBJECTIVES: We examined whether baseline HIV severity markers, ART regimes, or 
human genetic variants influenced HIV-1 virologic suppression in HIV-associated 
TB.
METHODS: We included TB/HIV participants from Regional Prospective Observational 
Research in Tuberculosis (RePORT)-Brazil study, who received standard TB therapy 
and antiretroviral treatment. The primary endpoint was HIV-1 virologic 
suppression (≤ 1,000 copies/mL); Baseline characteristics, viral load (VL), CD4 
cell count, timing of ART initiation, and ART regimens were included. We 
genotyped UGT1A1 (rs887829; integrase strand transfer inhibitor-related) and 
CYP2B6 [rs3745274, rs28399499, rs4803419; efavirenz (EFZ)-related]; all have 
defined normal, intermediate, and slow genotypes. Genotyping was performed by 
MassARRAY iPLEX Gold; Kaplan-Meier curves compared time-to-suppression with 
log-rank tests; Cox proportional hazards models estimated hazard ratios.
FINDINGS: Among 194 participants, 68% (n = 132) achieved virologic suppression 
(≤ 1,000 copies/mL). Median time-to-suppression: 84 days [95% confidence 
interval (CI): 42-125]. Participants with higher baseline viral load (BVL) (≥ 5 
log10 copies/mL) had delayed suppression compared with those with lower VL (< 5 
log10; log-rank χ² = 75.9; p < 0.001). Individuals with CD4 ≤ 200 cells/µL 
suppressed more slowly than those with CD4 > 200 cells/µL (log-rank χ² = 29.6; p < 0.001). Participants starting ART before TB treatment achieved suppression 
faster than ART-naïve individuals (32 vs. 147 days; log-rank χ² = 48.5; p < 
0.001). Higher BVL was associated with reduced hazard of suppression [adjusted 
hazard ratio (aHR) = 0.67; 95% CI: 0.61-0.75], while higher baseline CD4 count 
increased the hazard of suppression (per 100 cells/µL: aHR = 1.11; 95% CI: 
1.01-1.21). ART-naïve status was associated with lower hazard of suppression in 
univariate analysis (Hazard Ratio = 0.51; 95% CI: 0.36-0.72) but not after 
adjustment. ART regimen class and pharmacogenetic metabolizer profiles were not 
significantly associated with virologic suppression.
MAIN CONCLUSIONS: BVL and CD4 count were the strongest determinants of virologic 
suppression in TB/HIV patients. Suppression rates were low, and neither ART 
regimen nor pharmacogenetic profiles significantly influenced the likelihood of 
suppression.
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Mycobacterium tuberculosis (Mtb) remains the leading cause of death from a 
single infectious agent, despite the availability of the Bacillus 
Calmette-Guérin (BCG) vaccine and antibiotic therapies. New tuberculosis (TB) 
vaccines are urgently needed to effectively protect adults against pulmonary Mtb 
infections, whether used alone, as a BCG booster, or as a therapeutic strategy. 
We developed TBpV1, a multivalent TB vaccine, using recombinant Pichinde virus 
(rPICV) vector rP18tri. TBpV1 comprises three rP18tri-vectored components that 
collectively deliver 13 known and novel antigens targeting both the latent and 
active stages of the Mtb infection cycle. In mice, the pooled TBpV1 vaccine 
elicited robust antigen-specific CD4+ and CD8+ T cell responses, including 
polyfunctional Th1 and IL-17-producing cells, at levels equivalent to individual 
rP18tri-vectored vaccines. As a standalone vaccine, TBpV1 significantly reduced 
bacterial burden following an Mtb Erdman aerosol challenge, achieving protection 
comparable to BCG. TBpV1 also enhanced protection when administered as a BCG 
booster, reducing lung inflammation and bacterial loads. Lastly, TBpV1 reduced 
splenic bacterial burden in a post-exposure setting. These results demonstrate 
that pooling multi-stage antigens via the rP18tri vector maintains 
immunogenicity while improving protective efficacy. TBpV1 is a promising 
candidate for both TB prevention and therapeutic intervention, supporting 
further evaluation in preclinical models.
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BACKGROUND: In trials, 3-month weekly rifapentine and isoniazid (3HP) showed 
higher adherence and completion than the 6-month daily isoniazid (6H) regimen 
for TB preventive treatment (TPT). However, programmatic outcome data remain 
limited.
METHODS: We evaluated the TPT cascade among people with HIV (PWH) aged ≥15 years 
newly enrolled in HIV care in western Kenya. Initiation and completion of 6H 
(Jan-Sept 2022) were compared to 3HP (Oct 2022-Sept 2023) using χ2 tests. 
Correlates of noninitiation and noncompletion were assessed using Poisson 
regression with generalized linear models. Mortality within 24 months was 
evaluated using Cox proportional hazards regression.
RESULTS: Of 1930 PWH (median age 33 years [IQR=27-41]), 65.8% were female, and 
19.5% had advanced HIV disease (AHD) at enrollment. Overall, 1922 (99.6%) were 
screened for active TB, of whom 1790 (97.5%) were TPT-eligible; 1577 (88.1%) of 
these initiated TPT. TPT initiation was higher with 3HP than 6H (89.8% vs 84.2%; 
P < .001). TPT completion was similar for 3HP and 6H (89.2% vs 88.8% P = .77). 
TB incidence (per 1000 person-months) was lower among TPT-completers (0.22; 95% 
CI 0.15-0.35) than those who neither initiated (4.25; 95% CI 1.77-10.23) nor 
completed TPT (3.75; 95% CI 2.49-5.64). AHD was associated with higher risk of 
TPT noninitiation (aRR = 2.14; 95% CI 1.59-2.87) and noncompletion of both 6H 
(aRR = 2.56; 95% CI: 1.55-4.23) and 3HP (aRR = 1.68; 95% CI 1.07-2.63).
CONCLUSIONS: TPT initiation was significantly higher after 3HP implementation. 
However, 3HP completion was similar to 6H. Targeted interventions are needed to 
support 3HP completion, particularly in PWH with AHD.
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BACKGROUND: Abdominal tuberculosis (TB) complicated with enterocutaneous fistula 
(ECF) carries a high mortality rate of up to 20 %, which further increases in 
the presence of malnutrition. This case report discusses a long-term medical 
nutrition therapy (MNT) approach in managing a complex case of abdominal TB with 
intestinal failure in a resource-limited setting.
CASE REPORT: A 19-year-old female presented with a severe case of abdominal TB 
complicated by multiple high-output ECFs, severe malnutrition, and high-risk 
refeeding syndrome. Long-term MNT was tailored according to the patient's 
physiological changes to meet nutritional requirements and support recovery, 
alongside multiple surgical interventions and hospital admissions.
CONCLUSION: We highlighted the importance of a multidisciplinary approach, 
including the underemphasized role of long-term MNT, in optimizing clinical 
outcomes of complicated abdominal TB, particularly within developing countries.
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BACKGROUND: This study aimed to estimate the proportion of presumptive pulmonary 
tuberculosis (PTB) cases lost to follow-up (LTFU) before diagnosis at a tertiary 
care facility and explore associated factors.
METHODS: A mixed-method study (sequential explanatory, QUAN-qual) was conducted 
at the pulmonary Outpatient Department of a tertiary care institute from 
November 2022 to June 2023. Quantitative data were collected using a 
semi-structured questionnaire and analyzed with IBM SPSS trial version 25. 
Qualitative data were obtained through in-depth interviews using the Health Care 
Access Barriers model.
RESULTS: Out of 160 cases, 63.7% were males, and 84.4% underwent sputum testing. 
The qualitative findings highlighted structural, financial, and cognitive 
constraints causing diagnostic delays. A total of 15.6% of pulmonary 
Tuberculosis (TB) cases were LTFU before diagnosis.
CONCLUSION: This study revealed significant pretreatment LTFU in pulmonary TB 
cases, influenced by factors such as healthcare access, socioeconomic status, 
literacy, and societal norms.
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BACKGROUND: Globally, tuberculosis (TB) poses a severe threat to human health. 
Prior to the COVID-19 pandemic, TB was the commonest infectious cause of 
mortality, surpassing HIV/AIDS. A strong index of suspicion is required for the 
diagnosis of extrapulmonary tuberculosis (EPTB) because of the paucibacillary 
nature of biological specimens. Primary care physicians, as the first point of 
contact for patients, are in an ideal position to detect TB early due to its 
multisystemic nature and varied presentation. This study aims to determine 
microbiological, demographic, clinical, and changing trends of EPTB in our 
region.
AIM: To study the clinico-microbiological and drug susceptibility profile of 
patients with confirmed EPTB.
METHODOLOGY: This was a prospective observational study in which all presumptive 
EPTB cases were screened, and confirmed EPTB cases were studied using various 
demographic criteria and clinical aspects.
RESULTS: A total of 1425 extrapulmonary samples were obtained from suspected TB 
cases between 2023-24. Of these, 194 samples with various diagnostic modalities 
and 68 patients were selected for the study based on inclusion and exclusion 
criteria. The prevalence of EPTB cases was found to be more prevalent in males, 
with majority of cases belonging to the 21-30 years age group. The maximum 
positivity was reported in pleural samples, followed by lymph node aspirates. 
Cartridge-based nucleic acid amplification test (CBNAAT) was found to be having 
highest sensitivity followed by solid culture. Rifampicin resistance was 4.4% 
cases.
CONCLUSIONS: Since most of the tests rely on the presence of mycobacteria in the 
specimen, none of them have a 100% sensitivity; thus, suboptimal performance of 
all assays in the diagnosis of EPTB cases underlines the continuing relevance of 
systematic clinical investigations for making the diagnosis of EPTB and also 
calls for the need for novel tests.
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Tuberculosis (TB) has historically been declared cured at the point of 
microbiological clearance. Yet emerging evidence from systematic reviews and 
cohort studies demonstrates that between 30% and 80% of pulmonary TB survivors 
experience persistent symptoms, organ damage or functional impairment after 
treatment completion; a burden that existing outcome metrics fail to capture. We 
propose the term Long TB, with the formal designation Post-Acute Sequelae of 
Tuberculosis (PAST-TB), as a conceptual and clinical framework to define, study 
and address this under-recognised morbidity. Drawing explicit parallels with 
Long COVID (post-acute sequelae of SARS-CoV-2 or PASC), we argue that the Long 
TB framing is not merely rhetorical but scientifically grounded, strategically 
powerful and urgently needed. With approximately 155 million TB survivors alive 
globally and modelling studies attributing up to 47% of TB-related 
disability-adjusted life years (DALYs) to the post-treatment period, the case 
for a systematic post-TB care agenda, anchored by this new terminology is 
compelling. We attempt to outline the multi-system domains of Long TB, its 
shared pathological drivers with PASC and the programmatic and research reforms 
required to move from bacteriological to biological cure as the standard of 
care.
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CONTEXT: Tuberculosis preventive treatment (TPT) has the potential to achieve 
the greatest reduction in new TB cases as a single intervention in the 
high-burden countries like India.
AIMS: This study assessed the coverage and adherence of TPT among household 
child contacts (HHCC) aged <5 years in two resource-constrained districts and 
explored related health system and beneficiary-level barriers.
DESIGN: An explanatory mixed-method design was adopted.
METHODS AND MATERIAL: The quantitative phase estimated TPT coverage and 
adherence through initiation and completion rates, followed by a qualitative 
phase to explore implementation challenges. Data were collected from 320 HHCC 
and eight programme stakeholders between November 2022 and March 2023.
RESULTS: Of 594 notified TB patients, 320 HHCC were identified and all were 
eligible for TPT. The initiation rate was 17.5% and completion rate 9.7%. Among 
non-initiators, 91% were uninformed and 8% considered TPT unnecessary. Around 7% 
discontinued treatment due to interrupted drug supply. Poor initiation was 
associated with specific TB Units, limited staff experience, and absence of home 
visits. Qualitative findings revealed key health system barriers such as 
ineffective training on TPT rationale, communication, lack of home visits, and 
Nikshay portal issues. Beneficiary related barriers included hesitancy, 
migration, misconceptions about TPT, and supply disruptions.
CONCLUSIONS: TPT coverage and adherence among HHCC were suboptimal, with health 
system challenges outweighing beneficiary barriers. Strengthening staff training 
on TPT rationale effective communication, supervision along with ensuring 
consistent drug supply may prove essential to improve TPT implementation in 
resource-limited settings.
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Background: Tuberculosis-related pulmonary changes may overlap radiologically 
and clinically with lung cancer, complicating diagnostic interpretation, 
staging, and therapeutic planning. This study evaluated the relationship between 
tuberculosis status, thoracic imaging patterns, and clinical characteristics in 
patients diagnosed with lung cancer. Methods: A retrospective cohort study was 
conducted between February 2020 and December 2025 at the Clinical 
Pneumophtisiology Hospital, Constanța, Romania. A total of 620 patients with 
lung cancer were analyzed. Patients were classified into three groups: no 
tuberculosis, post-tuberculosis sequelae, and active tuberculosis. Demographic, 
clinical, laboratory, histopathological, functional, and radiological variables 
were assessed. Associations between tuberculosis status and imaging findings 
were evaluated using chi-square testing, effect-size analysis, and multinomial 
logistic regression. Results: Post-tuberculosis sequelae were identified in 337 
patients (54.4%), active tuberculosis in 51 patients (8.2%), and no 
tuberculosis-related disease in 232 patients (37.4%). Adenocarcinoma was the 
most frequent histological type, occurring in 359 patients (57.9%). Significant 
associations with tuberculosis status were observed for fibrotic/interstitial or 
bronchial changes, infectious-inflammatory changes, cavitary/destructive 
lesions, atelectatic/retractile changes, pulmonary opacities, pleural 
involvement, and mediastinal/hilar adenopathy. The strongest effects were found 
for fibrotic/interstitial changes, infectious-inflammatory changes, and 
cavitary/destructive lesions. In regression analysis, active tuberculosis was 
most strongly associated with infectious-inflammatory changes, cavitary lesions, 
pulmonary opacities, and fibrotic abnormalities, while post-tuberculosis 
sequelae were mainly associated with chronic fibrotic and structural pulmonary 
changes. Conclusions: Tuberculosis-related abnormalities frequently coexist with 
lung cancer and may mimic or obscure malignant findings. Recognition of these 
overlapping patterns is essential for accurate radiological interpretation and 
individualized clinical management.
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Tuberculosis (TB) remains a leading cause of death from a single infectious 
agent, and its outcome is shaped not only by Mycobacterium tuberculosis (Mtb) 
itself, but also by the host's metabolic state. This review synthesises current 
understanding of how Mtb reprograms macrophage immunometabolism and how this 
reprogramming propagates to a systemic level, culminating in skeletal muscle 
dysregulation and TB-associated cachexia. We describe the molecular mechanisms 
by which Mtb subverts phagosomal maturation, the glycolytic (Warburg-like) 
switch governed by HIF-1α and accumulation of immunomodulatory tricarboxylic 
acid cycle intermediates, and the M1/M2 polarisation balance that dictates 
bacterial containment versus persistence. We then trace the cytokine- and 
metabolite-mediated circuits (TNF-α, IL-6, IL-1β, lactate, ketone bodies, free 
fatty acids) that link infected macrophages to ubiquitin-proteasome and 
autophagy-lysosome-driven muscle proteolysis, mitochondrial dysfunction and 
oxidative stress. Building on these mechanisms, we propose an immunometabolic 
and muscle-derived biomarker framework that, although still requiring clinical 
validation, may offer value for diagnosis, host-response stratification and 
treatment monitoring, and we discuss host-directed therapeutic strategies that 
target macrophage metabolism and muscle preservation. By integrating immunity, 
metabolism and systemic pathology at the molecular level, this work highlights 
translational opportunities relevant to the host immunity, diagnosis and 
treatment of tuberculosis.
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High-mobility group box 1 (HMGB1) has been implicated in matrix remodeling and 
fibrotic disorders; however, its role in tuberculosis (TB)-associated pleural 
fibrosis remains unknown. Pleural fluid levels of HMGB1 and matrix 
metalloproteinase-1 (MMP-1) in patients with TB pleural effusion (TBPE, n = 36) 
or transudative pleural effusion (TPE, n = 14) were measured. The effects of 
Mycobacterium tuberculosis H37Ra (MTBRa) on HMGB1 and MMP-1 expression and their 
effects on mesothelial-mesenchymal transition (MMT) in human pleural mesothelial 
cells (PMCs) were assessed. The levels of HMGB1 and MMP-1 were significantly 
higher in TBPE than in TPE. Elevated HMGB1 and MMP-1 levels in TBPE were 
positively correlated and both factors were significantly associated with 
post-TB residual pleural thickening (RPT), particularly in patients with RPT ≥ 
10 mm. Colocalized expression of HMGB1 and MMP-1 was also observed in the 
pleural mesothelium of TBPE patients. MTBRa significantly induced HMGB1 
expression in PMCs through activation of the JNK/AP-1 signaling pathway, leading 
to MMT, enhanced collagen synthesis, and upregulation of MMP-1. Furthermore, 
silencing of MMP-1 markedly attenuated HMGB1-triggered MMT response. 
Collectively, HMGB1 promotes pleural fibrogenesis through JNK/AP-1-dependent and 
MMP-1-mediated MMT, suggesting that targeting the HMGB1/MMP-1 axis may represent 
a potential therapeutic strategy for TB-related pleural fibrosis.
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(TB) induces a pronounced thromboinflammatory state during active disease, 
characterized by elevated fibrinogen, D-dimer, and thrombin-related activity, 
reduced levels of endogenous anticoagulants, impaired fibrinolysis, platelet 
activation, and endothelial dysfunction. Although many of these abnormalities 
improve after treatment initiation, accumulating evidence suggests that 
microbiological cure may not fully restore vascular, immune, and hemostatic 
homeostasis. This raises the possibility that TB leaves a persistent 
thromboinflammatory imprint after cure. This narrative synthesizes current 
evidence on tuberculosis-associated hypercoagulability during active disease and 
after treatment, and proposes a conceptual framework for post-tuberculosis 
thromboinflammatory memory grounded in cellular persistence, tissue remodeling, 
and extracellular vesicle-mediated signaling. Candidate storage compartments 
include hematopoietic stem and progenitor cells, monocyte/macrophage lineages, 
alveolar macrophages, remodeled pulmonary endothelium, and fibrotic post-TB lung 
tissue. EVs may function as mobile vectors that transfer procoagulant 
phospholipids, tissue factor, inflammatory proteins, and regulatory microRNAs 
between these compartments, thereby linking local post-TB remodeling to systemic 
vascular and coagulation pathways. A mechanistic evidence ladder is proposed, 
encompassing phenotypic persistence, EV cell-of-origin attribution, molecular 
persistence, paired longitudinal validation, functional transfer, and clinical 
outcome linkage. Current data support the biological plausibility of this 
framework but remain insufficient to establish post-TB thromboinflammatory 
memory as a defined clinical entity. Direct evidence in long-term TB survivors 
is still lacking, particularly with respect to persistent EV signatures, 
cell-specific reservoirs, and the functional transfer of procoagulant 
phenotypes. Longitudinal, cell-resolved, multi-omic, and functionally validated 
studies are required to determine whether TB leaves a durable 
thromboinflammatory memory, where it is stored, and whether it contributes to 
long-term thrombotic and cardiovascular risk. This article should be interpreted 
as a narrative review with a conceptual framework rather than as evidence that 
post-tuberculosis thromboinflammatory memory is already a formally established 
clinical entity.
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Human immunodeficiency virus and tuberculosis (HIV/TB) coinfection remains a 
major global health challenge. Immune dysregulation in HIV complicates TB 
diagnosis. The type of immune response mounted in tuberculosis is a key 
determinant in deciding the outcome of the infection. Hence, estimating immune 
markers is critical for developing diagnostic, monitoring and treatment 
approaches. A study was conducted to evaluate the diagnostic potential of 
host-based biomarkers in individuals with HIV/TB coinfection in comparison to 
HIV monoinfection receiving antiretroviral therapy. Host-based biomarkers were 
quantified using commercially available kits. Receiver operated curve (ROC) 
analysis was conducted to determine diagnostic performance. Routine 
investigations showed significantly raised ratios of neutrophils, monocytes, and 
platelets-to-lymphocytes and alkaline phosphatase levels in HIV/TB coinfection 
(AUC values > 0.76). Plasma galectin-9 and osteopontin levels had an AUC > 0.8. 
IFN-γ, TNF-α and IL-12 levels were also significantly raised (AUC values > 0.95) 
while levels of GM-CSF and IL-6 were significantly low in HIV TB coinfection. 
The ROC analysis revealed the highest diagnostic accuracy of IL-12, indicating 
its potential as an adjunct immunological biomarker in identifying TB among 
HIV-infected individuals. However, a large-scale prospective study is required 
to confirm the findings and to understand their role in predicting the 
development of tuberculosis disease in people living with HIV.
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This review synthesizes recent advances in WHO-endorsed NAATs for TB diagnosis 
and drug resistance detection. We examine the principles, genetic targets, 
diagnostic performance, implementation settings, and programmatic role of assays 
across the spectrum of technological complexity, from cartridge-based platforms 
to line probe assays and sequencing-based technologies. In addition, we 
highlight emerging molecular tools that show promise for future WHO endorsement 
and may further strengthen decentralized and near-patient testing. Low- and 
moderate-complexity assays such as Xpert® MTB/RIF, Xpert® Ultra, and TruenatTM 
MTB/MTB Plus have emerged as essential frontline tools for TB diagnosis and 
rifampicin resistance detection, especially in decentralized settings. LPAs, 
including GenoType® MTBDRplus and MTBDRsl, extend resistance profiling to 
isoniazid, fluoroquinolones, and second-line injectables, and remain valuable in 
intermediate and central laboratories. More recent developments, including 
Xpert® XDR, Deeplex® Myc-TB, AmPORE-TB®, and TBseq®, enable broader resistance 
detection and, in the case of targeted sequencing assays, comprehensive 
characterization of multidrug-resistant and extensively drug-resistant TB 
(MDR/XDR-TB). Emerging diagnostic innovations-such as CRISPR-based detection 
systems, streamlined isothermal amplification assays, and portable sequencing 
technologies-further expand the landscape and may complement existing 
WHO-endorsed platforms. Importantly, these technologies reduce delays in regimen 
selection, improve patient outcomes, and provide critical data for surveillance. 
Nevertheless, performance gaps for rare mutations, limited sensitivity in 
paucibacillary or extrapulmonary disease, infrastructure requirements, and cost 
remain barriers to universal adoption. The evolution of TB molecular diagnostics 
demonstrates a clear shift toward more rapid, accurate, and comprehensive 
resistance detection. No single assay is universally optimal, yet the combined 
portfolio, spanning rapid cartridge-based NAATs, LPAs, and next-generation 
sequencing, forms a complementary framework for improving diagnosis, optimizing 
treatment, and supporting global TB elimination strategies.
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Background/Objectives: Chest X-ray (CXR) images are a widely used first-line 
screening tool for pulmonary tuberculosis (TB) detection but are difficult to 
interpret, which has increased demand for an automated screening tool. 
Deep-learning-based computer-aided diagnosis systems have demonstrated a 
classification performance comparable to that of trained radiologists, but they 
rely on dense annotations such as lesion-level or pixel-level labels, which are 
costly and difficult to obtain in routine clinical workflows. We developed 
CPM-XNet, an annotation-efficient framework for lesion-annotation-free 
downstream TB classification in CXR images. Methods: CPM-XNet incorporates a 
compressing-projecting mask (CPM) to provide soft lung-aware modulation while 
preserving global contextual information. The CPM-modulated images are then used 
for downstream classification with multiple convolutional neural network 
backbones and a vision transformer baseline. Results: Experiments were conducted 
using an internal hospital dataset and public TB datasets, and CPM-XNet showed 
improved performance compared with baseline models trained on unmodulated 
images. In a repeated-seed evaluation of the main ResNet-101 configuration on 
the Tung cohort, CPM-ResNet101 showed higher and more stable performance than 
the non-CPM counterpart and demonstrated significant paired improvement using 
McNemar's exact test. An ablation analysis indicated that CPM modulation was the 
main contributor to performance improvement while data augmentation and the 
classifier architecture further influenced the overall robustness. Conclusions: 
CPM-XNet provides an annotation-efficient strategy for lesion-annotation-free 
downstream TB classification in CXR images. The findings support preliminary 
technical feasibility, although larger, naturally imbalanced, 
cross-institutional validation is required before clinical deployment can be 
inferred.
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This study develops a nonlinear time-delay mathematical model to investigate the 
transmission dynamics of tuberculosis in Algeria over the period 1990-2024. The 
model explicitly incorporates a delay representing the incubation period between 
infection and the onset of infectiousness, which significantly affects system 
behavior by potentially inducing instability and oscillatory dynamics. In 
particular, increasing the delay can destabilize the endemic equilibrium and 
lead to periodic outbreaks through Hopf bifurcation. The basic reproduction 
number $ \mathcal{R}_0 $ is derived, and rigorous analysis establishes the local 
and global stability conditions for both disease-free and endemic equilibria. 
Sensitivity analysis identifies key epidemiological parameters influencing $ 
\mathcal{R}_0 $, providing insight into effective intervention strategies. From 
a public health perspective, the results highlight that reducing diagnostic 
delays and improving timely treatment can stabilize disease dynamics and prevent 
recurrent outbreaks. Numerical simulations, calibrated with Algerian 
tuberculosis data from 1990 to 2024, support the theoretical findings and 
demonstrate the critical role of delay effects in shaping tuberculosis 
transmission and control.
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BACKGROUND: Aerosol exposure of non-human primates (NHPs) to Mycobacterium 
tuberculosis (Mtb) typically results in discrete sites of inflammation of the 
lung that is detectable by 2-deoxy-2-[fluorine-18]fluoro-D-glucose (18 
F-FDG)-based PET/CT scans. Such scans are often analyzed using software such as 
Invicro VivoQuant or OsiriX as 3D images by manual labeling sites of PET signal 
using 2D slices and by reporting maximal standardized uptake value (SUV max) 
either of the whole lung or of individual lesions.
METHODS: Here we propose a pipeline for analysis of the same PET/CT scans using 
Imaris, a proprietary software typically used for analysis of fluorescent 
microscopy data.
RESULTS: We show that by using locations of spine vertebra (denoted as 
"landmarks") we can align serials scans of the same animal, and by using 
automated (with some manual corrections) image segmentation of PET scans in 3D 
as "surfaces", we can accurately define location of all sites of inflammation in 
the lung and lung-associated thoracic lymph nodes (LNs). We show that there is 
an excellent correlation between individual lesion's SUVmax determined by 
VivoQuant and maximum intensity determined by Imaris suggesting utility of this 
approach. Imaris also provides wealth of additional information for each of the 
identified lesions such as volume, location, shape, surface area, and others, 
and each lesion can be exported in Virtual Reality file format (.wrl).
CONCLUSION: Our novel methodology allows for detailed and rigorous analyses of 
how features of PET-defined lesions in Mtb-exposed monkeys evolve over time and 
correlate with the outcome of infection and/or treatment.
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INTRODUCTION: The first-in-class diarylquinoline (DARQ) bedaquiline (BDQ) is in 
the medicines list for drug-resistant tuberculosis. TBAJ-587 is a 
next-generation DARQ with improved anti-Mycobacterium tuberculosis (Mtb) 
activity and reduced cardiac repolarization abnormalities.
METHODS: The in vitro efficacy of TBAJ-587 and its main metabolites (M2, M3 and 
M12) was analyzed under standard (ST) growth conditions and with cholesterol 
(CHO), or fatty acids (FA) as physiologically relevant alternative carbon 
sources. Minimal inhibitory concentration (MIC) assays and time-kill assays 
(TKA) linked to drug measurements in bacterial samples were performed to allow 
correlation of pharmacodynamics (PD) with actual in vitro pharmacokinetics (PK).
RESULTS: The most active compounds, TBAJ-587 and its M3 metabolite, exhibited 
broth media and concentration dependent efficacy showing a bactericidal effect 
at ≥5x MIC. Bacterial cultures treated with 1x MIC and 2x MIC of TBAJ-587 
resumed growth after 28 days and displayed moderate increased MIC values 
compared to untreated conditions, which were linked to new variants of BDQ 
resistance mutations in the atpE, atpB, and Rv0678 genes. This study revealed 
that TBAJ-587 and its metabolites bind to polystyrene plastic-ware, the most 
commonly used material in antimicrobial research, being the effective unbound 
drug concentration dependent on the media composition. PKPD analyses determined 
that Mtb was killed with lower exposures of TBAJ-587 and M3 than expected in ST 
and FA broth, suggesting previously underestimated potency in these media.
DISCUSSION: Unlike commonly performed in in vitro PKPD studies that solely rely 
on nominal drug concentrations, our work precisely relates compound activity to 
actual effective concentrations that are measured over time directly in Mtb 
cultures, providing improved longitudinal data to feed in silico models for 
translational research.
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Tuberculosis (TB) remains a major global public health challenge and one of the 
leading infectious causes of mortality worldwide, with India contributing 
approximately 26% of the global TB burden. Despite substantial progress under 
the National Tuberculosis Elimination Programme (NTEP), India's efforts to 
achieve the ambitious 2025 TB elimination target continue to face major 
challenges due to the COVID-19 pandemic, multidrug-resistant tuberculosis 
(MDR-TB), healthcare disparities, and limitations in surveillance and reporting 
systems. This review provides a comprehensive overview of the epidemiology of TB 
in India and critically evaluates the impact of COVID-19, drug resistance, 
healthcare accessibility, and emerging diagnostic technologies on TB control 
efforts. A structured literature search was conducted using PubMed, Scopus, and 
Google Scholar, along with reports from the World Health Organization and the 
Government of India. The reviewed evidence indicates that the COVID-19 pandemic 
significantly disrupted TB diagnosis, treatment, surveillance, and healthcare 
accessibility, leading to declines in case notification and the possible 
accumulation of undiagnosed TB cases. In addition, the increasing burden of 
MDR/RR-TB, fragmented private healthcare systems, underreporting, and unequal 
access to diagnostics and treatment continue to hinder progress toward TB 
elimination. Although advancements including molecular diagnostics, digital 
surveillance platforms such as Nikshay, AI-assisted screening, and 
patient-support programmes have strengthened TB control strategies, important 
challenges related to implementation, infrastructure, scalability, and 
antimicrobial stewardship remain unresolved. This review highlights the need for 
integrated and patient-centred TB control strategies that combine rapid 
diagnostics, strengthened surveillance, public-private healthcare integration, 
health systems strengthening, and interventions addressing broader socioeconomic 
determinants such as poverty, malnutrition, and healthcare inequity. Coordinated 
multisectoral approaches will be essential for accelerating TB elimination 
efforts in India in the post-COVID era.
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The rise in drug-resistant Mycobacterium tuberculosis (M.tb) necessitates new 
therapeutic strategies. Hypothesizing that a single compound targeting multiple 
M.tb proteins would make resistance less likely to evolve, we focused on 
identifying a single compound targeting multiple M.tb OmpR family two-component 
response regulators (RRs). We screened ∼8000 FDA-approved DrugBank compounds 
using computational tools (active-site prediction, receptor-ligand docking, and 
molecular dynamics simulations) to identify one compound acting on M.tb RRs: 
MtrA, PrrA, MprA, RegX3, and PhoP. Cefpiramide showed strong docking scores and 
favorable interactions with all five RRs. Experimental validations confirmed 
that cefpiramide binds MtrA and RegX3 with K b values of 109.69 ± 27.99 nM-1 and 
113.49 ± 36.63 nM-1, respectively. Further, the disruption of transcription 
repressor function of MtrA is possibly by disruption of its DNA binding 
property, as mutant analysis indicated that cefpiramide targets the DNA-binding 
domain of MtrA. Cefpiramide inhibited M.tb H37Rv growth (MIC50 = 4 ± 2.38 
μg/mL), warranting further investigation as a component of combinatorial 
tuberculosis therapy.
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INTRODUCTION: Tuberculosis (TB) remains a leading cause of death in low- and 
middle-income countries, including Nepal. Although new TB vaccines are in 
clinical development, little is known about public willingness to accept them. 
This study explores the enablers and barriers for public acceptance of a 
hypothetical new TB vaccine among communities in three TB-affected districts in 
Nepal.
METHODS: We conducted an exploratory qualitative study in three TB-affected 
districts of Nepal- Morang, Banke and Mahottari. Six focus group discussions 
were conducted with 60 purposively selected participants with separate sessions 
for male and female participants from diverse sociodemographic backgrounds. Data 
were collected using a semi-structured guide adapted from the Capability, 
Opportunity and Motivation-Behaviour (COM-B) model, audio-recorded, transcribed, 
translated and analysed using semi-deductive reflexive thematic analysis aligned 
with the COM-B framework.
RESULTS: This study showed that the participants viewed a new TB vaccine 
positively, shaped by their experiences with COVID-19 vaccination and trust in 
government-led vaccination programmes. Key enablers included recognition of 
vaccines as preventive tools, positive vaccination experiences, mobilisation of 
healthcare workers and community figures in vaccine implementation and use of 
innovative communication strategies such as caller-back ringtone playing 
transparent vaccination message. Barriers included limited knowledge about TB 
vaccines, concerns about safety and efficacy, and exposure to misinformation. 
These factors interacted with other constraints to access vaccines, including 
lost wages and transportation costs, operational challenges at vaccination sites 
and geographic distance. Gender-specific challenges were identified, including 
limited mobility among caregivers and postpartum mothers and disproportionate 
TB-related stigma experienced by women.
CONCLUSION: This study provides early community-level evidence indicating a 
favourable attitude towards a future TB vaccine. While the vaccine acceptance 
was shaped by institutional trust and prior vaccination experiences, 
inter-related barriers identified were knowledge gaps, safety concerns, indirect 
income loss and service-delivery constraints. Early equity-oriented planning can 
support the effective rollout of a new TB vaccine rollout.
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Right atrial appendage aneurysm (RAAA) is a rare cardiac anomaly, predominantly 
considered congenital, resulting from dysplasia or localized absence of atrial 
myocardium leading to thinning and aneurysmal dilation. However, this case 
highlights the possibility of an acquired mechanism, particularly in the context 
of chronic infectious and inflammatory conditions such as tuberculosis (TB), 
which may have contributed to aneurysm formation in this patient. The patient's 
presentation with the left-sided chest pain and weight loss in the setting of 
active pulmonary TB raises clinical suspicion of an infectious etiology 
contributing to atrial wall weakening. Histopathological examination of the 
excised aneurysmal wall and thrombus was instrumental in confirming the 
diagnosis and etiopathogenesis. Surgical excision of the aneurysm and thrombus 
remains the cornerstone of management in symptomatic or complicated RAAA, 
particularly with chamber compression or thromboembolism risk. In this patient, 
postoperative recovery was uneventful, and continuation of anti-tubercular 
therapy was crucial to eradicate residual infection and prevent recurrence. 
Serial follow-up demonstrated no residual aneurysm or thrombus, stable right 
atrial and ventricular dimensions, and preserved cardiac function. The patient 
remained symptom-free without arrhythmias or embolic events, underscoring the 
importance of vigilant postoperative surveillance. This case not only broadens 
the differential for RAAA etiology to include infectious causes like TB, but 
also highlights the integral role of histopathological diagnosis and sustained 
postoperative monitoring for optimal patient outcomes.
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BACKGROUND AND AIMS: Tuberculosis (TB) infection remains one of the major global 
public health challenges, disproportionately affecting vulnerable and 
marginalized populations. This study aims to compare prevention, screening, and 
treatment policies for TB in selected countries to identify effective strategies 
and policy gaps that may inform national and international TB control programs.
METHODS: This comparative review analyzed the prevention, screening, and 
treatment policies of TB in Iran, the United States, Ireland, Japan, the United 
Kingdom, and Türkiye in 2023. Comprehensive searches were conducted in 
electronic databases (PubMed, Scopus, Web of Science, and Embase), as well as on 
the official websites of ministries of health and national TB programs in these 
countries. The inclusion criteria were the availability of policy documents 
addressing prevention, screening, and treatment, detailed information on 
implementation processes, and publication between 1993 and 2023. Data were 
extracted and synthesized based on the scope and structure of national TB 
strategies and alignment with WHO recommendations.
RESULTS: Findings indicated that the UK and the US have successfully implemented 
effective TB control policies through structured strategies, surveillance 
systems, and intersectoral coordination. Iran, Japan, and Türkiye achieved 
notable reductions in TB mortality by adopting similar evidence-based policies. 
Although Ireland demonstrated a decline in incidence, its treatment success rate 
remained comparatively low. Challenges identified across countries included 
Multi-Drug-Resistant Tuberculosis (MDR-TB), inequitable distribution of health 
services, limited financial and human resources, structural deficiencies in 
health systems, inadequate coordination of care, social stigma, and barriers 
related to migrant populations, which have collectively hindered TB control, 
especially in treatment.
CONCLUSION: Effective TB control requires strengthening health system capacity, 
implementing integrated and active prevention programs, expanding screening 
among high-risk and migrant populations, improving surveillance systems, and 
preventing drug-resistant TB. Adequate financial investment, trained human 
resources, and coordinated policy implementation remain essential for 
sustainable TB control.
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INTRODUCTION: Bovine tuberculosis (bTB) is endemic in the Middle East and North 
Africa (MENA) region causing major threat to dairy production and milk 
consumers. This paper presents a comprehensive systematic review and 
meta-analysis of bTB prevalence and Mycobacterium bovis clonal complexes in the 
MENA region based on studies published between 2000 and 2025.
METHODS: A comprehensive literature search was conducted in PubMed, Scopus, Web 
of Science, Embase, and relevant regional databases. Thirty-eight studies met 
the criteria and included in the meta-analysis. Random-effects meta-analysis was 
used to estimate pooled prevalence. Additional analyses were done on 
sensitivity, meta-regression, and publication bias.
RESULTS: A total of 38 studies comprising 100,094 animals and 2,830 confirmed 
bTB cases were included in the meta-analysis. Screening test-based pooled 
prevalence was 5.3% (95% CI: 2.5-10.7%) while confirmatory test-based pooled 
prevalence was 2.3% (95% CI: 1.4-3.7%). Based on confirmatory test, higher 
pooled prevalence was recorded in the Middle East (5%) than in the North Africa 
(2%) while the pooled prevalence in Egypt (1%) was lower than the pooled 
prevalence (5%) of the other MENA countries. High heterogeneity (I 2 > 99%) was 
observed among prevalence reported by the confirmatory test and the sources of 
heterogeneity were identified to be country's prevalence report and sample size 
based on meta-regression analysis. Confirmatory test-based sensitivity analysis 
demonstrated robustness the pooled prevalence while Egger's regression test 
showed the presence of publication bias (p = 0.001) that was confirmed by Trim 
and Fill analysis which suggested the presence of missing studies that lead to 
underestimation of pooled prevalence. Molecular analysis of 590 M. bovis 
isolates showed that the European 2 (Eu2) clonal complex was predominant 
(63.6%), followed by Eu1 (9.7%) and Eu3 (6.6%), while 20.2% of isolates could 
not be assigned to known clonal complexes. The most reported spoligotypes were 
SB0120, SB0121, and SB0134.
CONCLUSION: Low pooled prevalence with high heterogeneity was recorded in the 
MENA region. The dominance of European clonal complexes of M. bovis could 
suggest historical its introduction with cattle importation. Substantial gaps in 
prevalence warrants for more surveillance studies in order to establish the 
national prevalence in each country.
SYSTEMATIC REVIEW REGISTRATION: Epidemiology and Genetic Diversity of 
Mycobacterium bovis in Animals in the Middle East and North Africa: A Systematic 
Review and Meta-Analysis [CRD420261326357].

Copyright © 2026 Shamebo, Zewude, Mohammed, Hassan, Albreiki, Eltahir, Oreiby, 
Barigye, Tibbo, Artaman and Ameni.

DOI: 10.3389/fvets.2026.1861602
PMCID: PMC13333423
PMID: 42440606

115. J Clin Tuberc Other Mycobact Dis. 2026 Jun 23;44:100626. doi: 
10.1016/j.jctube.2026.100626. eCollection 2026 Aug.

Tuberculosis treatment and cytotoxic immune signatures: a longitudinal study.

Sulca C(1), Piamonte A(2), Quispe-Ricalde MA(3), Delgado S(4), Albornoz SP(2), 
Tuero I(2).

Author information:
(1)Facultad de Medicina Humana, Universidad de San Martin de Porres, Lima, Peru.
(2)Laboratorios de Investigación y Desarrollo, Facultad de Ciencias e 
Ingeniería, Universidad Peruana Cayetano Heredia. Lima, Peru.
(3)Departamento de Biología, Universidad Nacional San Antonio Abad del Cusco, 
Cusco, Peru.
(4)Hospital Central de la Fuerza Aérea del Perú, Lima, Peru.

BACKGROUND: Tuberculosis (TB) remains a leading cause of global mortality. 
Current tools for monitoring therapeutic efficacy are suboptimal, creating an 
urgent need for novel strategies. While emerging evidence suggests that immune 
biomarkers could fill this gap, our understanding of antibody dynamics during TB 
treatment remains limited. Beyond neutralization, antibodies play a critical 
role in the immune response by modulating inflammation and mediating the 
clearance of infected cells.
METHODS: In a longitudinal cohort of active TB patients, we analyzed 
Ag85A-specific antibody-dependent cellular cytotoxicity (ADCC) and 
perforin-expressing NK cells via flow cytometry. Ag85A-specific IgG subclasses 
were measured by ELISA to correlate humoral architecture with cytotoxic potency.
RESULTS: The analysis revealed a significant increase in Ag85A-specific 
antibodies capable of mediating cytotoxic activity, which was associated with 
elevated levels of NK cells producing perforin upon treatment completion. 
Furthermore, ADCC activity correlates with Mtb-specific IgG subclasses and 
treatment time duration. Notably, a longitudinal decline in Ag85A-specific IgG3 
levels emerged as a distinct signature of bacterial clearance and clinical 
resolution, suggesting a transition from acute inflammatory responses toward a 
resolved immune profile characterized by sustained cytotoxic potential.
CONCLUSIONS: Clinical resolution of TB is characterized by the potentiation of 
the ADCC-NK cell axis. The reduction in IgG3 levels reflects a shifting 
inflammatory milieu, while enhanced cellular cytotoxicity serves as a primary 
immunological hallmark and a potential biomarker for treatment monitoring.
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This study presents the first comprehensive bibliometric analysis of scientific 
publications in the field of the private sector's role in tuberculosis detection 
and diagnosis from 1964 to 2025. Using PRISMA, data were extracted from Scopus 
and Web of Science, yielding 616 original research articles published in 224 
journals. Bibliometric performance analysis was done using Pivot Tables. Keyword 
co-occurrence analysis was performed using VOSviewer software to identify 
thematic structures. The results reveal a steady increase in publication 
activity since the early 2000s, reflecting growing recognition of the private 
sector as a critical actor in tuberculosis control. Analysis of the ten most 
cited articles revealed four recurring issues: suboptimal quality of care, 
diagnostic delays, high financial burdens on patients, and the critical need for 
structured public-private collaboration. The co-occurrence analysis identified 
five main thematic clusters. The largest cluster, "Delays and Catastrophic 
Costs," highlights persistent diagnostic delays, high costs, and fragmented care 
within the private sector. The clusters, "Diagnostic Challenges in Private 
Practice" and "Case Detection and Private Practitioners", further underscore 
deficiencies in diagnostic quality and coordination. Conversely, the clusters, 
"Public-Private Mix" and "Diagnostics and Private Providers", demonstrate the 
sector's potential to expand diagnostic coverage, enhance case notification, and 
reduce the burden on public facilities when effective collaboration and 
regulatory oversight exist. Despite encouraging progress being made, we 
identified gaps, particularly regarding regulatory mechanisms, 
cost-effectiveness evaluation, and data standardisation. Strengthening 
governance, integrating innovative diagnostics, and incentivising quality 
assurance are future research directions to fully harness the private sector's 
contribution to ending the tuberculosis epidemic.
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Testicular tuberculosis (TB-T) is an uncommon cause of testicular masses or 
chronic orchiepididymitis that can mimic neoplasia. We present the case of a man 
in his sixth decade of life with a history of respiratory symptoms who presented 
with a painless bilateral testicular mass of two months' duration. Chest and 
abdominal computed tomography (CT) and pelvic magnetic resonance imaging (MRI) 
revealed findings consistent with pulmonary tuberculosis (TB), abscessed 
orchiepididymitis, and seminal vesiculitis. Sputum culture and polymerase chain 
reaction (PCR) of testicular secretions were positive for Mycobacterium 
tuberculosis (MT) associated with systemic TB. This case report adds to the 
current evidence on the differential diagnosis of testicular masses in the 
context of MT infection.
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BACKGROUND: Tuberculosis remains a significant global public health challenge, 
with the African region accounting for one-quarter of global incident cases. In 
Ghana, TB prevalence reaches 356 cases per 100,000 population. Depression is 
prevalent among persons with tuberculosis, potentially worsening treatment 
outcomes and patient prognosis. This study aimed to investigate the prevalence 
and predictors of depression among persons with TB in Ghana.
METHODS: A cross-sectional study was conducted across 20 randomly selected 
healthcare facilities providing TB care in eight administrative regions of 
Ghana. The study included 1,103 participants aged 18 years and older. Depression 
was assessed using the Patient Health Questionnaire (PHQ-9), with depression 
defined as a score ≥5. Data collection utilized systematic random sampling and a structured questionnaire implemented through the Research Electronic Data 
Capture (REDCap) platform. Modified Poisson regression with robust standard 
error was used for statistical analysis with STATA version 17.
RESULTS: The study revealed a depression prevalence of 40.98% among PWTB. Among 
the predictors of depression, Females had a 28% higher likelihood of depression 
(Adjusted Relative Risk = 1.28 [1.06-1.56]). Participants with poor health had 
2.19 times higher depression risk (Adjusted Relative Risk = 2.19[1.64-2.92]). 
Additionally, stigmatized participants showed 52% higher depression risk 
(Adjusted Relative Risk = 1.52 [1.22-1.89]).
CONCLUSIONS: The high prevalence of depression among TB patients in Ghana 
underscores the need for integrated mental health services in TB care. The study 
highlights the importance of addressing factors such as gender, health status, 
and stigma to improve mental health outcomes for persons with tuberculosis.
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BACKGROUND: Tuberculosis (TB) remains a major global health challenge, with 
delayed diagnosis perpetuating transmission in resource-limited settings. 
Although the sensitivity of molecular diagnostic methods is high, their 
dependence on the laboratory infrastructure limits accessibility in many 
regions. Serological approaches that detect host antibody responses represent a 
technically simple diagnostic strategy; however, the performance of currently 
available TB serodiagnostic tests is inconsistent, largely due to suboptimal 
antigen selection and heterogeneity in host immune responses. Therefore, the 
identification of conserved antigens naturally recognized during human infection 
is essential for improving serological diagnostics.
METHODS: A cDNA expression library derived from Mycobacterium bovis BCG Tokyo 
was constructed and screened by colony immunoblotting using pooled sera from 
patients with active TB. Immunoreactive clones were sequenced and analyzed 
bioinformatically. The full-length coding sequence of the identified antigen was 
expressed recombinantly using a cold-shock expression system in Escherichia 
coli. The recombinant protein was purified and evaluated for immunoreactivity 
using a Western blot analysis. Serological reactivity was further assessed using 
a dot-blot assay with individual serum samples from microbiologically confirmed 
TB patients (n = 40) and healthy controls (n = 40) from the Lao People's 
Democratic Republic. Diagnostic performance was evaluated by a receiver 
operating characteristic (ROC) curve analysis.
RESULTS: Immunoscreening identified a conserved hypothetical protein 
corresponding to Rv1073 of M. tuberculosis, designated MtbAg1073, for which no 
antigenicity had been previously reported. The protein was highly conserved 
among members of the M. tuberculosis complex. Recombinant expression using a 
cold-shock system produced soluble His-tagged MtbAg1073, which was specifically 
recognized by sera from TB patients in the Western blot analysis. Dot-blot 
assays showed significantly higher antibody responses in TB patients than in 
controls (median intensity: 761.2 vs. 471.9; the Mann-Whitney U test, P = 
0.0002). The ROC analysis demonstrated moderate discriminatory performance (AUC 
= 0.734; 95% CI: 0.624-0.844), with a sensitivity of 70.0% and specificity of 
67.5% at the optimal cut-off value.
CONCLUSIONS: MtbAg1073 is a conserved and immunoreactive antigen that elicits 
detectable antibody responses in active TB. These findings provide preliminary 
evidence of its immunoreactivity and warrant further investigation into its 
potential utility in serological approaches.
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Non-sputum-based tests are urgently needed for rapid tuberculosis (TB) 
diagnosis. While the World Health Organization (WHO) recommends C-reactive 
protein (CRP) in serum as a TB screening tool for people living with HIV, it 
falls short of meeting the minimum target product profile (TPP) criteria for a 
triage test. We hypothesized that combining CRP with Myeloperoxidase (MPO) as a 
two-protein signature, would diagnose TB with improved accuracy. Using the Meso 
Scale Discovery platform, we measured CRP and MPO levels in 109 serum samples 
from adults presenting with TB-like symptoms at primary healthcare centres in 
South Africa, Uganda, and The Gambia. Diagnoses were based on clinical, 
laboratory, and radiological findings. Receiver Operator Characteristic (ROC) 
curve analysis assessed the biomarkers' diagnostic accuracy. CRP and MPO levels 
differed significantly between TB and other respiratory diseases (ORD). 
Individually, CRP and MPO achieved areas under the ROC curve (AUCs) of 0.90 and 
0.66, respectively. Combined, the AUC remained 0.90, but sensitivity and 
specificity improved to 91.3% and 77.8% after leave-one-out cross-validation. 
MPO only increased CRP sensitivity by 2.2%. Concurrent measurement of MPO may 
improve the accuracy of CRP when used together as a TB diagnostic signature. 
However, the evidence from our study was not strong and our preliminary findings 
require validation in larger studies.
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BACKGROUND: Drug-induced hepatotoxicity is a major adverse effect of first-line 
anti-tuberculosis (TB) therapy that can compromise treatment safety and 
outcomes.
OBJECTIVE: The objective of this study was to identify and evaluate clinical, 
laboratory, and nutritional factors associated with drug-induced hepatotoxicity 
in patients receiving first-line anti-TB therapy.
MATERIALS AND METHODS: A hospital-based prospective observational study was 
conducted at Lady Reading Hospital, Peshawar, Pakistan, from January 2023 to 
June 2024. A total of 220 adult patients with confirmed pulmonary or 
extrapulmonary TB receiving first-line anti-TB therapy comprising isoniazid, 
rifampicin, pyrazinamide, and ethambutol were included. Data included 
demographics, comorbidities, liver function tests (alanine aminotransferase 
(ALT), aspartate aminotransferase (AST)), and nutritional biomarkers (serum 
albumin, prealbumin, and total protein). Follow-up liver function tests and 
nutritional assessments were performed weekly during the first month and 
subsequently at week 6 and week 8. Drug-induced hepatotoxicity was defined as 
ALT/AST levels greater than three times the upper limit of normal (ULN) with 
symptoms or greater than five times ULN without symptoms. Statistical analysis 
included chi-square test, independent t-test, and multivariate logistic 
regression.
RESULTS: Drug-induced hepatotoxicity occurred in 38 of 220 patients (17.27%). 
Based on the severity of liver enzyme elevation and clinical presentation, 20 
(9.09%) had mild hepatotoxicity, 12 (5.45%) had moderate hepatotoxicity, and six 
(2.73%) had severe hepatotoxicity. Comparisons were performed using pretreatment 
clinical, laboratory, and nutritional parameters measured before initiation of 
therapy, and outcomes were assessed during follow-up. Significant associated 
factors included age >45 years (47.37% vs 25.82%; adjusted OR (aOR) 2.15), 
female sex (57.89% vs 42.86%; aOR 1.87), alcohol use (31.58% vs 9.89%; aOR 
3.42), and viral hepatitis (21.05% vs 3.85%; aOR 5.28). Nutritional factors 
associated with hepatotoxicity included low serum albumin (<3.5 g/dL; aOR 2.12) 
and low prealbumin (<20 mg/dL; aOR 2.45). Liver function test parameters 
measured at the time of hepatotoxicity diagnosis during follow-up were 
significantly higher in affected patients compared with those without 
hepatotoxicity.
CONCLUSION: Drug-induced hepatotoxicity during first-line anti-TB therapy is 
associated with specific clinical, laboratory, and nutritional risk factors that 
can help identify patients at higher risk for developing this adverse outcome. 
Future research should focus on validating these predictors in larger 
populations and developing targeted monitoring and prevention strategies to 
improve treatment safety and outcomes.
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BACKGROUND: Drug-resistant tuberculosis remains a major public health threat, 
particularly among HIV co-infected individuals in resource-limited settings. The 
emergence of resistance to bedaquiline and linezolid during treatment poses a 
serious challenge to current therapeutic strategies. We present a case that 
highlights critical gaps in drug-resistant tuberculosis care.
CASE PRESENTATION: A 28-year-old HIV-positive Zambian man, virologically 
suppressed on tenofovir-lamivudine-dolutegravir, was initially treated for 
drug-sensitive pulmonary tuberculosis. Following relapse and treatment failure, 
rifampicin resistance was confirmed, and he was initiated on a second-line 
regimen. He was lost to follow-up and later returned with pre-extensively 
drug-resistant tuberculosis. A six-month regimen of bedaquiline, pretomanid, and 
linezolid was commenced. Despite initial improvement, persistent symptoms and 
hemoptysis at month five prompted resubmission of sputum for drug susceptibility 
testing and empirical extension of treatment; results were delayed and only 
became available at month 11, revealing acquired resistance to both bedaquiline 
and linezolid and meeting criteria for extensively drug-resistant tuberculosis. 
A salvage regimen comprising delamanid, ethambutol, cycloserine, clofazimine, 
and meropenem was initiated, and the patient remains on treatment under close 
clinical and laboratory monitoring.
CONCLUSION: This case demonstrates the consequences of treatment interruption, 
delayed drug susceptibility testing, and inadequate monitoring in drug-resistant 
tuberculosis care. The simultaneous acquisition of resistance to bedaquiline and 
linezolid significantly limits treatment options. Strengthening adherence 
support, improving laboratory turnaround times, and enhancing pharmacovigilance 
systems are essential to preserve the effectiveness of novel regimens in Zambia 
and similar settings.
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Infection by Mycobacterium tuberculosis (Mtb) is characterized by pathogen 
persistence in lung cells derived from blood monocytes. Since monocyte-derived 
lung subsets differ in their ability to restrict the growth of intracellular Mtb 
in mice, understanding the ontogeny of these subsets can inform development of 
host-directed therapies. Circulating monocytes are proposed to be heterogeneous, 
arising from distinct bone marrow or spleen progenitors that direct local 
differentiation. However, the role of the Mtb-infected lung environment in this 
process has not been addressed. We found that infected and uninfected mice had 
similar bone marrow monopoiesis, resulting in equivalent monocyte 
differentiation within the infected lung. While pulmonary Mtb infection also 
induced splenic monopoiesis, we found no impact on lung monocyte differentiation 
in splenectomized mice. However, when wildtype monocytes were transferred into 
Mtb-infected Sp140 -/- recipients, in which excess Type I interferons and 
neutrophils alter the lung environment, we observed that donor-derived lung 
subsets resembled recipient-derived cells. In the lungs of Mtb-infected mice, we 
identified monocyte-derived lung subsets with unique gene expression, associated 
with specific spatial distributions and cell neighborhoods. These findings 
suggest that the local lung environment has a larger influence on the phenotypic 
diversity of monocyte-derived lung cells than does the peripheral environment.
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INTRODUCTION: Anxiety among TB patients can influence quality of life, treatment 
adherence, and outcomes. Understanding the prevalence and contributing factors 
of anxiety in TB patients can assist programme managers in improving patient 
outcomes.
OBJECTIVES: This systematic review and meta-analysis aimed to identify factors 
associated with anxiety and to estimate the pooled prevalence of anxiety among 
Indian TB patients.
METHODS: Data extraction and screening were conducted between February and March 
2025 using four databases: Scopus, PUBMED, DOAJ, and EMBASE, along with 
cross-references; a total of 13 articles were included. These articles underwent 
quality assessment using the Newcastle-Ottawa Scale (NOS), the Modified-NOS, and 
the Mixed Methods Appraisal Tool. Due to potential heterogeneity, a random 
effects model was applied to estimate the pooled prevalence of anxiety among 
Indian TB patients at a 95% confidence interval.
RESULTS: From 160 identified articles, 13 were included for review, representing 
six Indian states. The combined sample in these 13 studies was 9368 
(mean(SD) = 721(1910), median = 120, IQR = 100-272). The study estimated a 
pooled prevalence of anxiety of 34% (95% CI: 22%-47%), with substantial 
heterogeneity with I²=98.67%. Several factors contributing to anxiety in TB 
patients within the Indian population were identified and categorised under 
demographic, disease-related, social, psychological, and literacy factors.
CONCLUSIONS: The review outlined anxiety-associated factors and estimated the 
pooled prevalence among Indian TB patients; however, given the high 
heterogeneity, the pooled estimate should be interpreted cautiously. Considering 
the influence of anxiety at various stages of the treatment process, timely 
detection and management are crucial to improve TB outcomes.
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RATIONALE: Drug reaction with eosinophilia and systemic symptoms (DRESS) is a 
rare, potentially life-threatening hypersensitivity reaction. Its occurrence 
during pregnancy, especially secondary to anti-tuberculous therapy (ATT), is 
exceedingly uncommon and presents major diagnostic and therapeutic challenges.
PATIENT CONCERNS: A 23-year-old pregnant woman (14 weeks gestation) presented 
with prolonged fever, jaundice, rash with desquamation, and respiratory symptoms 
while on first-line ATT for pulmonary tuberculosis.
DIAGNOSES: Laboratory evaluation revealed severe eosinophilia, deranged liver 
function, hepatitis E virus co-infection, and autoimmune overlap (systemic lupus 
erythematosus with antiphospholipid antibody positivity). Based on clinical 
features and a Registry of Severe Cutaneous Adverse Reactions score of 6, a 
definite diagnosis of DRESS syndrome was established.
INTERVENTIONS: ATT was discontinued, and she was treated with systemic 
corticosteroids, antihistamines, and topical therapy. Sequential drug challenges 
confirmed hypersensitivity to all 4 first-line agents, necessitating initiation 
of bedaquiline, clofazimine, and delamanid.
OUTCOMES: The patient showed favorable clinical recovery with improvement in 
systemic manifestations and stabilization of pregnancy. She was discharged on 
modified ATT with multidisciplinary follow-up.
LESSONS: This case highlights the complexity of diagnosing and managing DRESS in 
pregnancy, particularly in tuberculosis-endemic regions. Coexisting viral 
hepatitis and autoimmune disorders may mimic or exacerbate the syndrome, 
underlining the importance of high clinical suspicion, timely drug withdrawal, 
and individualized therapy.
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