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BACKGROUND: The immunomodulatory effects of vitamin D are widely recognized and 

a few studies have been conducted to determine its utility in the treatment of 

tuberculosis, with mixed results. This study was conducted to see if vitamin D 

supplementation in patients with active pulmonary tuberculosis (PTB) in the 

Indian population contributed to sputum smear and culture conversion as well as 

the prevention of relapse.

METHODS: This randomized double-blind placebo-controlled trial was conducted in 

three sites in India. HIV negative participants aged 15-60 years with sputum 

smear positive PTB were recruited according to the Revised National Tuberculosis 

Control Program guidelines and were randomly assigned (1:1) to receive standard 

anti-tubercular treatment (ATT) with either supplemental dose of oral vitamin D3 

(60,000 IU/sachet weekly for first two months, fortnightly for next four months 

followed by monthly for the next 18 months) or placebo with same schedule. The 

primary outcome was relapse of PTB and secondary outcomes were time to 

conversion of sputum smear and sputum culture.

RESULTS: A total of 846 participants were enrolled between February 1, 2017 to 

February 27, 2021, and randomly assigned to receive either 60,000 IU vitamin D3 

(n = 424) or placebo (n = 422) along with standard ATT. Among the 697 who were 

cured of PTB, relapse occurred in 14 participants from the vitamin D group and 

19 participants from the placebo group (hazard risk ratio 0.68, 95%CI 0.34 to 

1.37, log rank p value 0.29). Similarly, no statistically significant difference 

was seen in time to sputum smear and sputum culture conversion between both 

groups. Five patients died each in vitamin D and placebo groups, but none of the 

deaths were attributable to the study intervention. Serum levels of vitamin D 

were significantly raised in the vitamin D group as compared to the placebo 

group, with other blood parameters not showing any significant difference 

between groups.

CONCLUSIONS: The study reveals that vitamin D supplementation does not seem to 

have any beneficial effect in the treatment of PTB in terms to the prevention of 

relapse and time to sputum smear and culture conversion.

TRIAL REGISTRATION: CTRI/2021/02/030977 (ICMR, Clinical trial registry-India).

Copyright: © 2023 Sinha 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.

DOI: 10.1371/journal.pone.0272682

PMID: 36996065

2. bioRxiv. 2023 Mar 26:2023.03.26.534150. doi: 10.1101/2023.03.26.534150. 

Preprint.

Lipoarabinomannan regulates septation in Mycobacterium smegmatis.

Sparks IL, Nijjer J, Yan J, Morita YS.

The growth and division of mycobacteria, which include several clinically 

relevant pathogens, deviate significantly from that of canonical bacterial 

models. Despite their Gram-positive ancestry, mycobacteria synthesize and 

elongate a diderm envelope asymmetrically from the poles, with the old pole 

elongating more robustly than the new pole. In addition to being structurally 

distinct, the molecular components of the mycobacterial envelope are also 

evolutionarily unique, including the phosphatidylinositol-anchored lipoglycans 

lipomannan (LM) and lipoarabinomannan (LAM). LM and LAM modulate host immunity 

during infection, but their role outside of intracellular survival remains 

poorly understood, despite their widespread conservation among non-pathogenic 

and opportunistically pathogenic mycobacteria. Previously, Mycobacterium 

smegmatis and Mycobacterium tuberculosis mutants producing structurally altered 

LM and LAM were shown to grow slowly under certain conditions and to be more 

sensitive to antibiotics, suggesting that mycobacterial lipoglycans may support 

cellular integrity or growth. To test this, we constructed multiple biosynthetic 

lipoglycan mutants of M. smegmatis and determined the effect of each mutation on 

cell wall biosynthesis, envelope integrity, and division. We found that mutants 

deficient in LAM, but not LM, fail to maintain cell wall integrity in a 

medium-dependent manner, with envelope deformations specifically associated with 

septa and new poles. Conversely, a mutant producing abnormally large LAM formed 

multiseptated cells in way distinct from that observed in a septal hydrolase 

mutant. These results show that LAM plays critical and distinct roles at 

subcellular locations associated with division in mycobacteria, including 

maintenance of local cell envelope integrity and septal placement.

SIGNIFICANCE: Mycobacteria cause many diseases including tuberculosis (TB). 

Lipoarabinomannan (LAM) is a lipoglycan of mycobacteria and related bacteria, 

playing important roles as a surface-exposed pathogen-associated molecular 

pattern during host-pathogen interactions. Its importance is highlighted by the 

facts that anti-LAM antibody appears to be protective against TB disease 

progression, and urine LAM serves as a diagnostic marker for active TB. Given 

the clinical and immunological relevance of the molecule, it was a striking gap 

in knowledge that we did not know the cellular function of this lipoglycan in 

mycobacteria. In this study, we demonstrated that LAM regulates septation, a 

principle potentially generalizable to other lipoglycans widely found in a group 

of Gram-positive bacteria that lack lipoteichoic acids.
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Concomitant squamous cell carcinoma (SCC) and renal tuberculosis (TB) are a rare 

presentation. It is associated with poor prognosis and poses a challenge in the 

management. To the best of our knowledge, we present a challenging first 

document case of locally advanced SCC of the bladder with coactive renal 

tuberculosis.

© 2023 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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Tuberculosis (TB) maintains its infamous status regarding its detrimental effect 

on global health, causing the highest mortality by a single infectious agent. 

The presence of resistance and immune compromising disease favours the disease 

in maintaining its footing in the health care burden despite various anti-TB 

drugs used to fight it. Main factors contributing to resistance and difficulty 

in treating disease include prolonged treatment duration (at least 6 months) and 

severe toxicity, which further leads to patient non-compliance, and thus a 

ripple effect leading to therapeutic non-efficacy. The efficacy of new regimens 

demonstrates that targeting host factors concomitantly with the Mycobacterium 

tuberculosis (M.tb) strain is urgently required. Due to the huge expenses and 

time required of up to 20 years for new drug research and development, drug 

repurposing may be the most economical, circumspective, and conveniently faster 

journey to embark on. Host-directed therapy (HDT) will dampen the burden of the 

disease by acting as an immunomodulator, allowing it to defend the body against 

antibiotic-resistant pathogens whilst minimizing the possibility of developing 

new resistance to susceptible drugs. Repurposed drugs in TB act as host-directed 

therapies, acclimatizing the host immune cell to the presence of TB, improving 

its antimicrobial activity and time taken to get rid of the disease, whilst 

minimizing inflammation and tissue damage. In this review, we, therefore, 

explore possible immunomodulatory targets, HDT immunomodulatory agents, and 

their ability to improve clinical outcomes whilst minimizing the risk of drug 

resistance, through various pathway targeting and treatment duration reduction.

Copyright © 2023 The Authors. Published by Elsevier Masson SAS.. All rights 

reserved.
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Mycobacterium abscessus (Mabs) is an emerging nontuberculosis mycobacterial 

(NTM) pathogen responsible for a wide variety of respiratory and cutaneous 

infections that are difficult to treat with standard antibacterial therapy. Mabs 

has a high degree of both innate and acquired antibiotic resistance to most 

clinically relevant drugs, including standard anti-mycobacterial agents. 

Ethionamide (ETH), an inhibitor of mycolic acid biosynthesis, is currently 

utilized as a second-line agent for treating multidrug-resistant tuberculosis 

infections. Here, we show that ETH displays activity against clinical strains of 

Mabs in vitro at concentrations that are >100× lower than other mycolic acid 

targeting drugs. Using transposon mutagenesis followed by transposon sequencing 

(Tn-Seq) and whole-genome sequencing of spontaneous ETH-resistant mutants, we 

identified MAB_2648c as a genetic determinant of ETH sensitivity in Mabs. 

MAB_2648c encodes a MarR family transcriptional regulator of the TetR class of 

regulators. We show that MAB_2648c represses expression of MAB_2649 (mmpS5) and 

MAB_2650 (mmpL5). Further, we show that derepression of these genes in MAB_2648c 

mutants confers resistance to ETH, but not other antibiotics. To identify 

determinants of resistance that may be shared across antibiotics with distinct 

mechanisms of action, we also performed Tn-Seq during treatment with amikacin 

and clarithromycin, drugs currently used clinically to treat Mabs. We found very 

little overlap in genes that modulate the sensitivity of Mabs to all three 

antibiotics, suggesting a high degree of specificity for resistance mechanisms 

in this emerging pathogen.
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Tuberculosis remains one of the leading public health problems in the world. The 

mechanisms that lead to the activation of the immune response against 

Mycobacterium tuberculosis (Mtb) have been extensively studied, with a focus on 

the role of cytokines as the main signals for immune cell communication. 

However, less is known about the role of other signals, such as extracellular 

vesicles (EVs), in the communication between immune cells, particularly during 

the activation of the adaptive immune response. In this study, we determined 

that EVs released by human neutrophils infected with Mtb (EV-Mtb) contained 

several host proteins that are ectosome markers. In addition, we demonstrated 

that EV-Mtb released after only 30 min of infection carried mycobacterial 

antigens and pathogen-associated molecular patterns, and we identified 15 

mycobacterial proteins that were consistently found in high concentrations in 

EV-Mtb; these proteins contain epitopes for CD4 T cell activation. We found that 

EV-Mtb increased the expression of the co-stimulatory molecule CD80 and of the 

co-inhibitory molecule PD-L1 on immature monocyte-derived dendritic cells. We 

also found that immature and mature dendritic cells treated with EV-Mtb were 

able to induce IFN-γ production by autologous Mtb antigen-specific CD4 T cells, 

indicating that these EVs acted as antigen carriers and transferred 

mycobacterial proteins to the antigen-presenting cells. Our results provide 

evidence that EV-Mtb participate in the activation of the adaptive immune 

response against Mtb.

© The Author(s) 2023. Published by Oxford University Press on behalf of Society 

for Leukocyte Biology. All rights reserved. For permissions, please e-mail: 

journals.permissions@oup.com.
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CONTEXT: Improving detection of pediatric tuberculosis (TB) is critical to 

reducing morbidity and mortality among children.

OBJECTIVE: We conducted a systematic review to estimate the number of children 

needed to screen (NNS) to detect a single case of active TB using different 

active case finding (ACF) screening approaches and across different settings.

DATA SOURCES: We searched 4 databases (PubMed, Embase, Scopus, and the Cochrane 

Library) for articles published from November 2010 to February 2020.

STUDY SELECTION: We included studies of TB ACF in children using symptom-based 

screening, clinical indicators, chest x-ray, and Xpert.

DATA EXTRACTION: We indirectly estimated the weighted mean NNS for a given 

modality, location, and population using the inverse of the weighted prevalence. 

We assessed risk of bias using a modified AXIS tool.

RESULTS: We screened 27 221 titles and abstracts, of which we included 31 

studies of ACF in children < 15 years old. Symptom-based screening was the most 

common screening modality (weighted mean NNS: 257 [range, 5-undefined], 19 

studies). The weighted mean NNS was lower in both inpatient (216 [18-241]) and 

outpatient (67 [5-undefined]) settings (107 [5-undefined]) compared with 

community (1117 [28-5146]) and school settings (464 [118-665]). Risk of bias was 

low.

LIMITATIONS: Heterogeneity in the screening modalities and populations make it 

difficult to draw conclusions.

CONCLUSIONS: We identified a potential opportunity to increase TB detection by 

screening children presenting in health care settings. Pediatric TB case finding 

interventions should incorporate evidence-based interventions and local 

contextual information in an effort to detect as many children with TB as 

possible.

Copyright © 2023 by the American Academy of Pediatrics.
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BACKGROUND Tuberculosis (TB) is the leading infectious cause of mortality in 

developing countries. In pregnancy, TB may cause complications including 

intrauterine growth restriction (IUGR) and vertical transmission of TB. 

Recurrent TB infection can cause permanent damage to lung tissue, and formation 

lung bullae can occur. Giant lung bullae may be harmless in normal conditions, 

but cause concern if the patient is pregnant. CASE REPORT A 22-year-old G1P0A0 

woman at 9 months of pregnancy came to our institution due to labor pain. She 

also presented with active TB from 1 month before admission. Chest X-ray 

findings suggestive of tuberculosis and giant bullae were found. She was 

diagnosed with active 1st phase of labor with active TB and giant lung bullae. 

The Cardiothoracic Surgery Department was on standby during labor to take 

countermeasures if bullae rupture occurred. The 2nd stage of labor was shortened 

with vacuum extraction. After delivery, the patient was shifted to an isolation 

room and started on antitubercular drugs. CONCLUSIONS Tuberculosis in pregnancy 

leads to many adverse outcomes, both in maternal and fetal. Prolong TB infection 

also causes lung scaring, which leads to formation of bullae. Possible causes of 

rupture of bullae during pregnancy are Valsalva maneuver during labor, increased 

alveolar ventilation, and positive‑pressure ventilation during general 

anesthesia. Normal vaginal delivery would increase the need for Valsalva 

maneuver, and vacuum extraction is advised to shorten the 2nd stage of labor to 

minimize the need of Valsalva maneuver and avoid increased intrapulmonal 

pressure.
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INTRODUCTION: Suprasellar tuberculoma are extremely rare in children and most of 

those patients present with headache, vomiting, visual disturbances, and 

hypofunction of the pituitary gland. In this case report, we present a girl with 

tuberculosis, who developed significant weight gain in combination with 

pituitary dysfunction, which recovered after antituberculosis treatment.

CASE PRESENTATION: An 11-year old girl presented with headache, fever and 

anorexia that progressively evolved into an encephalopathic status with cranial 

nerves III and VI paresis. Brain MRI showed meningeal contrast capture along 

cranial nerves II (including optic chiasm), III, V and VI bilaterally and 

multiple contrast enhancing brain parenchyma lesions. Tuberculin skin test was 

negative but interferon-gamma release assay was positive. The clinical and 

radiological working diagnosis was consistent with tuberculous 

meningoencephalitis. Pulse corticosteroids for three days and quadruple 

antituberculosis therapy were started and the girl demonstrated obvious 

improvement of her neurological symptoms. However, after a few months of therapy 

she developed remarkable weight gain (+20 kg in one year) and growth arrest. Her 

hormone profile revealed insulin resistance (homeostasis model 

assessment-estimated insulin resistance (HOMA-IR) 6.8) despite putative growth 

hormone deficiency (circulating insulin-like growth factor-I (IGF-I) 104 μg/L 

(-2.4 SD)). Follow-up brain MRI showed a decrease in basal meningitis, but 

increased parenchymal lesions in the suprasellar region extending medially into 

the nucleus lentiformis, with now a voluminous tuberculoma at this site. 

Antituberculosis treatment was continued for a total of 18 months. The patient 

improved clinically, she regained her pre-illness Body Mass Index (BMI) SDS and 

her growth rate increased slightly. On the hormonal side, disappearance of 

insulin resistance (HOMA-IR 2.5) and an increase in IGF-I (175 μg/L, -1.4 SD) 

was noted, and her last brain MRI showed a remarkable volume reduction of the 

suprasellar tuberculoma.

DISCUSSION/CONCLUSION: Suprasellar tuberculoma can have a very dynamic 

presentation during the active stage of the disease, which can be reversed by 

prolonged antituberculosis treatment. Previous studies showed that the 

tuberculous process can also cause long term and irreversible changes in the 

hypothalamic-pituitary axis. Prospective studies are however needed in the 

pediatric population to know the exact incidence and type of pituitary 

dysfunction.
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The essential enzyme CYP121A1 of Mycobacterium tuberculosis forms a functional 

dimer, which when disrupted results in a decrease of activity and substrate 

specificity. The crystal structure of CYP121A1 in complex with its substrate 

di-cyclotyrosine (cYY) indicates that the aromatic side chains of Phe-168 and 

Trp-182 form stabilizing π-π interactions with a tyrosyl ring of cYY. In the 

enclosed study, we utilize targeted 19F labeling of aromatic residues to label 

CYP121A1 for detection by nuclear magnetic resonance (NMR) spectroscopy. 19F-NMR 

spectra and functional characterization of mutations to Phe-168 and Trp-182 are 

combined with all-atom molecular dynamics simulations of substrate-bound and 

substrate-free CYP121A1. This study shows that these aromatic residues interact 

with cYY predominantly through π-π stacking. In addition to playing an essential 

role in substrate binding, these active site residues also stabilize the 

tertiary and quaternary structures of CYP121A1. An additional unexpected finding 

was the presence of cYY-induced long-range allostery that affects residues 

located near the homodimer interface. Taken together, this study highlights a 

structural relationship between the active site environment of this essential 

enzyme with its global structure that was previously unknown.
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The intracellular membrane domain (IMD) is a laterally discrete region of the 

mycobacterial plasma membrane, enriched in the subpolar region of the rod-shaped 

cell. Here, we report genome-wide transposon sequencing to discover the 

controllers of membrane compartmentalization in Mycobacterium smegmatis. The 

putative gene cfa showed the most significant effect on recovery from membrane 

compartment disruption by dibucaine. Enzymatic analysis of Cfa and lipidomic 

analysis of a cfa deletion mutant (Δcfa) demonstrated that Cfa is an essential 

methyltransferase for the synthesis of major membrane phospholipids containing a 

C19:0 monomethyl-branched stearic acid, also known as tuberculostearic acid 

(TBSA). TBSA has been intensively studied due to its abundant and genus-specific 

production in mycobacteria, but its biosynthetic enzymes had remained elusive. 

Cfa catalyzed the S-adenosyl-l-methionine-dependent methyltransferase reaction 

using oleic acid-containing lipid as a substrate, and Δcfa accumulated C18:1 

oleic acid, suggesting that Cfa commits oleic acid to TBSA biosynthesis, likely 

contributing directly to lateral membrane partitioning. Consistent with this 

model, Δcfa displayed delayed restoration of subpolar IMD and delayed outgrowth 

after bacteriostatic dibucaine treatment. These results reveal the physiological 

significance of TBSA in controlling lateral membrane partitioning in 

mycobacteria. IMPORTANCE As its common name implies, tuberculostearic acid is an 

abundant and genus-specific branched-chain fatty acid in mycobacterial 

membranes. This fatty acid, 10-methyl octadecanoic acid, has been an intense 

focus of research, particularly as a diagnostic marker for tuberculosis. It was 

discovered in 1934, and yet the enzymes that mediate the biosynthesis of this 

fatty acid and the functions of this unusual fatty acid in cells have remained 

elusive. Through a genome-wide transposon sequencing screen, enzyme assay, and 

global lipidomic analysis, we show that Cfa is the long-sought enzyme that is 

specifically involved in the first step of generating tuberculostearic acid. By 

characterizing a cfa deletion mutant, we further demonstrate that 

tuberculostearic acid actively regulates lateral membrane heterogeneity in 

mycobacteria. These findings indicate the role of branched fatty acids in 

controlling the functions of the plasma membrane, a critical barrier for the 

pathogen to survive in its human host.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, is the world's leading 

cause of mortality from a single bacterial pathogen. With increasing frequency, 

emergence of drug-resistant mycobacteria leads to failures of standard TB 

treatment regimens. Therefore, new anti-TB drugs are urgently required. BTZ-043 

belongs to a novel class of nitrobenzothiazinones, which inhibit mycobacterial 

cell wall formation by covalent binding of an essential cysteine in the 

catalytic pocket of decaprenylphosphoryl-β-d-ribose oxidase (DprE1). Thus, the 

compound blocks the formation of decaprenylphosphoryl-β-d-arabinose, a precursor 

for the synthesis of arabinans. An excellent in vitro efficacy against M. 

tuberculosis has been demonstrated. Guinea pigs are an important small-animal 

model to study anti-TB drugs, as they are naturally susceptible to M. 

tuberculosis and develop human-like granulomas after infection. In the current 

study, dose-finding experiments were conducted to establish the appropriate oral 

dose of BTZ-043 for the guinea pig. Subsequently, it could be shown that the 

active compound was present at high concentrations in Mycobacterium bovis 

BCG-induced granulomas. To evaluate its therapeutic effect, guinea pigs were 

subcutaneously infected with virulent M. tuberculosis and treated with BTZ-043 

for 4 weeks. BTZ-043-treated guinea pigs had reduced and less necrotic 

granulomas than vehicle-treated controls. In comparison to the vehicle controls 

a highly significant reduction of the bacterial burden was observed after 

BTZ-043 treatment at the site of infection and in the draining lymph node and 

spleen. Together, these findings indicate that BTZ-043 holds great promise as a 

new antimycobacterial drug.
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Tuberculosis is a highly infectious disease other than HIV/AIDS and it is one of 

the top ten causes of death worldwide. Resistance development in the bacteria 

occurs because of genetic alterations, and the molecular insights suggest that 

the accumulation of mutation in the individual drug target genes is the primary 

mechanism of multi-drug resistant tuberculosis. Chorismate is an essential 

structural fragment for the synthesis of aromatic amino acids and synthesized 

biochemically by a number of bacteria, including Mycobacterium tuberculosis, 

utilizing the shikimate pathway. This shikimate kinase is the newer possible 

target for the generation of novel antitubercular drug because this pathway is 

expressed only in mycobacterium and not in Mammals. The discovery and 

development of shikimate kinase inhibitors provide an opportunity for the 

development of novel selective medications. Multiple shikimate kinase inhibitors 

have been identified via insilico virtual screening and related protein-ligand 

interactions along with their in-vitro studies. These inhibitors bind to the 

active site in a similar fashion to shikimate. In the current review, we present 

an overview of the biology and chemistry of the shikimate kinase protein and its 

inhibitors, with special emphasis on the various active scaffold against the 

enzyme. A variety of chemically diversified synthetic scaffolds including 

Benzothiazoles, Oxadiazoles, Thiobarbiturates, Naphthoquinones, 

Thiazoleacetonitriles, Hybridized Pyrazolone derivatives, Orthologous biological 

macromolecule derivatives, Manzamine Alkaloids derivatives, Dipeptide inhibitor, 

and Chalcones are discussed in detail. These derivatives bind to the specific 

target appropriately proving their potential ability through different binding 

interactions and effectively explored as an effective and selective Sk 

inhibitor.Communicated by Ramaswamy H. Sarma.
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OBJECTIVE: Tuberculosis (TB) is an old disease and it has infected millions of 

people worldwide. Since it is a highly infectious disease, many people became TB 

contact due to prolonged exposure to a person with TB infection. This group of 

people is at a higher risk of getting latent and active TB infection, hence a 

vulnerable group for active TB screening. This study explored the factors that 

determined the attitude score, the level of knowledge, attitude, and stigma 

(KAS) regarding TB disease among TB contact.

METHODS: This cross-sectional study used a validated KAS questionnaire, 

performed among 338 TB contacts from 5 health clinics in Kedah, Malaysia. The 

respondents were selected via convenience sampling. Simple and multiple linear 

regressions were used to analyze the data.

RESULTS: The mean KAS scores of participants are 73.5% [standard deviation 

(SD)=17.06], 83.0% (SD=10.33), and 67.0% (SD=16.72), respectively. Higher income 

(p=0.001), better knowledge score (p<0.001), and higher stigma score (p=0.003) 

are the significant associated factors for the attitude score.

CONCLUSIONS: This study revealed that most of the TB contacts have good 

knowledge and constructive attitude toward TB prevention and screening, but 

their level of stigma on TB is high. The implementation of TB education and 

intervention programs among TB contacts are required especially among low-income 

groups.
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Tuberculosis is the leading bacterial killer worldwide. 

8-Nitro-4H-benzo[e][1,3]thiazin-4-ones are a potent class of antitubercular 

agents with a new mechanism of action. BTZ043 and PBTZ169 (macozinone) have 

progressed to clinical studies. Herein, we give a comprehensive account of this 

important class of potential new drugs to treat tuberculosis. We present an 

overview of recent developments in the field of antitubercular benzothiazinones 

(BTZs) and summarize our own contributions. The review covers synthesis, 

structures and reactivity, mechanism of action, in vitro activity and structure 

activity relationships (SARs), physicochemical and pharmacokinetic properties as 

well as a brief summary of in vivo models and clinical studies. We address 

bioavailability issues and the challenge of the potentially toxic nitroaromatic 

moiety, including reactivity towards nucleophiles in vivo and highlight possible 

directions of further research into BTZs through chemical modification.
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BACKGROUND: Healthcare workers (HCWs) with latent tuberculosis infection (LTBI) 

have a high risk of active tuberculosis and need systematic LTBI screening and 

treatment. However, acceptance and adherence rates of LTBI treatment are low.

AIMS: To examine the specific reasons for the loss at each LTBI 

treatment-cascade stage: acceptance, continuation and completion of LTBI 

treatment in HCWs.

METHODS: This retrospective descriptive study was conducted among 61 HCWs with 

an interferon-gamma release assay-confirmed LTBI diagnosis who were prescribed 

LTBI treatment at a tertiary hospital in the Republic of Korea. Data were 

analysed using Pearson's chi-square, Fisher's exact, independent t-test and 

Mann-Whitney U-test. A word cloud analysis was used to describe the perceived 

meaning of LTBI in HCWs.

RESULTS: HCWs who refused or discontinued LTBI treatment perceived LTBI as 'not 

a big deal', whereas HCWs who completed LTBI treatment had a high-risk 

perception of the LTBI prognosis, such as 'frightened about adverse prognosis'. 

Determinants of non-adherence to the recommended LTBI treatment included a busy 

work schedule, side effects of anti-tuberculosis agents and the inconvenience of 

regularly taking anti-tuberculosis agents.

CONCLUSIONS: To ensure LTBI treatment adherence in HCWs, effective interventions 

that are customized to each stage of the LTBI treatment should be developed, 

with due consideration of the stage-specific perceived facilitators and barriers 

in the LTBI treatment cascade.
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BACKGROUND: Tuberculosis (TB) remains a major public health problem globally, 

even compared to COVID-19. Genome-wide studies have failed to discover genes 

that explain a large proportion of genetic risk for adult pulmonary TB, and even 

fewer have examined genetic factors underlying TB severity, an intermediate 

trait impacting disease experience, quality of life, and risk of mortality. No 

prior severity analyses used a genome-wide approach.

METHODS AND FINDINGS: As part of our ongoing household contact study in Kampala, 

Uganda, we conducted a genome-wide association study (GWAS) of TB severity 

measured by TBScore, in two independent cohorts of culture-confirmed adult TB 

cases (n = 149 and n = 179). We identified 3 SNPs (P<1.0 x 10-7) including one 

on chromosome 5, rs1848553, that was GWAS significant (meta-analysis p = 

2.97x10-8). All three SNPs are in introns of RGS7BP and have effect sizes 

corresponding to clinically meaningful reductions in disease severity. RGS7BP is 

highly expressed in blood vessels and plays a role in infectious disease 

pathogenesis. Other genes with suggestive associations defined gene sets 

involved in platelet homeostasis and transport of organic anions. To explore 

functional implications of the TB severity-associated variants, we conducted 

eQTL analyses using expression data from Mtb-stimulated monocyte-derived 

macrophages. A single variant (rs2976562) associated with monocyte SLA 

expression (p = 0.03) and subsequent analyses indicated that SLA downregulation 

following MTB stimulation associated with increased TB severity. Src Like 

Adaptor (SLAP-1), encoded by SLA, is highly expressed in immune cells and 

negatively regulates T cell receptor signaling, providing a potential 

mechanistic link to TB severity.

CONCLUSIONS: These analyses reveal new insights into the genetics of TB severity 

with regulation of platelet homeostasis and vascular biology being central to 

consequences for active TB patients. This analysis also reveals genes that 

regulate inflammation can lead to differences in severity. Our findings provide 

an important step in improving TB patient outcomes.
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BACKGROUND: The tuberculin skin test is commonly used to diagnose latent 

tuberculosis infection (LTBI) in resource-limited settings, but its specificity 

is limited by factors including cross-reactivity with BCG vaccine and 

environmental mycobacteria. Interferon-gamma release assays (IGRA) overcome this 

problem by detecting M. tuberculosis complex-specific responses, but studies to 

determine risk factors for IGRA-positivity in high TB burden settings are 

lacking.

METHODS: We conducted a cross-sectional study to determine factors associated 

with a positive IGRA by employing the QuantiFERON-TB® Gold-plus (QFT Plus) assay 

in a cohort of asymptomatic adult TB contacts in Kampala, Uganda. Multivariate 

logistic regression analysis with forward stepwise logit function was employed 

to identify independent correlates of QFT Plus-positivity.

RESULTS: Of the 202 participants enrolled, 129/202 (64%) were female, 173/202 

(86%) had a BCG scar, and 67/202 (33%) were HIV-infected. Overall, 105/192 (54%, 

95% CI 0.48-0.62) participants had a positive QFT Plus result. Increased risk of 

QFT-Plus positivity was independently associated with casual 

employment/unemployment vs. non-casual employment (adjusted odds ratio (aOR) 

2.18, 95% CI 1.01-4.72), a family vs. non-family relation to the index patient 

(aOR 2.87, 95% CI 1.33-6.18), living in the same vs. a different house as the 

index (aOR 3.05, 95% CI 1.28-7.29), a higher body mass index (BMI) (aOR per 

additional kg/m2 1.09, 95% CI 1.00-1.18) and tobacco smoking vs. not (aOR 2.94, 

95% CI 1.00-8.60). HIV infection was not associated with QFT-Plus positivity 

(aOR 0.91, 95% CI 0.42-1.96).

CONCLUSION: Interferon Gamma Release Assay positivity in this study population 

was lower than previously estimated. Tobacco smoking and BMI were determinants 

of IGRA positivity that were previously unappreciated.
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Cases of drug-resistant tuberculosis (TB) have increased worldwide in the last 

few years, and it is a major threat to global TB control strategies and the 

human population. Mycobacterium tuberculosis is a common causative agent 

responsible for increasing cases of TB and as reported by WHO, approximately, 

1.5 million death occurred from TB in 2020. Identification of new therapies 

against drug-resistant TB is an urgent need to be considered primarily. The 

current investigation aims to find the potential biogenic chalcone against the 

potential targets of drug-resistant TB via in silico approach. The ligand 

library of biogenic chalcones was screened against DprE1. Results of molecular 

docking and in silico ADMET prediction revealed that ZINC000005158606 has 

lead-like properties against the targeted protein. Pharmacophore modeling was 

done to identify the pharmacophoric features and their geometric distance 

present in ZINC000005158606. The binding stability study performed using 

molecular dynamics (MD) simulation of the DprE1-ZINC000005158606 complex 

revealed the conformational stability of the complex system over 100 ns with 

minimum deviation. Further, the in silico anti-TB sensitivity of 

ZINC000005158606 was found to be higher as compared to the standards against 

Mycobacterium tuberculosis. The overall in silico investigation indicated the 

potential of identified hit to act as a lead molecule against Mycobacterium 

tuberculosis.
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STUDY DESIGN: Retrospective study.

PURPOSE: The aim of this study was to develop a predictive model for determining 

perioperative blood transfusion in tuberculous spondylitis patients 

undergoing posterior decompression and instrumentation.

BACKGROUND: Tuberculous spondylitis is a common infection found in the spine. 

This condition may result in the need of surgical treatment, especially when 

there is a delay in diagnosis with inadequate antituberculosis drug treatment. 

The procedure results in high amount of bleeding on many occasions, leading to 

the higher rate of intraoperative transfusion. We develop a predictive model 

that can be used to determine blood transfusion requirement in spinal 

tuberculosis surgery.

METHODS: We reviewed the medical records of 83 tuberculous spondylitis patients 

who underwent posterior decompression and instrumentation. The clinical 

characteristics of the patients were analyzed using bivariate and multivariate 

regression test. The impact and strength of these variables was assessed to 

predict the probability of intraoperative red blood cell transfusion presence 

based on unstandardized beta, standard error, receiver operating characteristic, 

and confluence of sensitivity and specificity curve analyses. Furthermore, 

validation of this newly proposed predictive scoring system was performed using 

a set of 45 patients.

RESULTS: The factors that significantly affect the need of blood transfusion 

during posterior spondylitis tuberculosis surgery were BMI (p = 0.005), 

pre-operative Hb (p < 0.001), number of affected segments (p = 0.042), and 

duration of surgery (p = 0.003). Our predictive model showed good sensitivity 

and specificity values based on a large area under the curve (0.913) and strong 

Pearson's r testing (correlation coefficient of 0.752). Validation set also 

resulted a large area under the curve (0.905) and strong correlation coefficient 

of 0.713.

CONCLUSION: BMI, pre-operative Hb, number of affected segments, and duration of 

surgery became the significant factors which correlated to the presence of red 

blood cell transfusion in patients undergoing posterior spondylitis tuberculosis 

surgery. This predictive scoring system can be used to further adjust blood 

matching and inventory, determine intraoperative blood management, and ensure 

the safety of surgery in a comprehensive manner.
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BACKGROUND: Treatment completion is essential for the effectiveness of any 

latent tuberculosis infection (LTBI) regimen. The Tuberculosis Trials Consortium 

(TBTC) Study 33 (iAdhere) combined self-report and pill counts - standard of 

care (SOC) with a medication event monitoring system (MEMS) to determine 

treatment completion for 12-dose once-weekly isoniazid and rifapentine (3HP). 

Understanding the performance of SOC relative to MEMS can inform providers and 

suggest when interventions may be applied to optimize LTBI treatment completion.

METHOD: iAdhere randomized participants to directly observed therapy (DOT), SAT, 

or SAT with text reminders in Hong Kong, South Africa, Spain and the United 

States (U.S.). This post-hoc secondary analysis evaluated treatment completion 

in both SAT arms, and compared completion based on SOC with MEMS to completion 

based on SOC only. Treatment completion proportions were compared. 

Characteristics associated with discordance between SOC and SOC with MEMS were 

identified.

RESULTS: Overall 80.8% of 665 participants completed treatment per SOC, compared 

to 74.7% per SOC with MEMS, a difference of 6.1% (95%CI: 4.2%, 7.8%). Among U.S. 

participants only, this difference was 3.3% (95% CI: 1.8%, 4.9%). Differences in 

completion was 3.1% (95% CI: -1.1%, 7.3%) in Spain, and 36.8% (95% CI: 24.3%, 

49.4%) in South Africa. There was no difference in Hong Kong.

CONCLUSION: When used for monitoring 3HP, SOC significantly overestimated 

treatment completion in U.S. and South Africa. However, SOC still provides a 

reasonable estimate of treatment completion of the 3HP regimen, in U.S., Spain, 

and Hong Kong.
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A need to develop an inactivated Mycobacterium tuberculosis (Mtb) preparation, 

to be used as a DNA standard, as an important and urgent requirement for 

Tuberculosis (TB) diagnostics standardization was identified in 2018. A 

candidate material was generated using a heat inactivated culture of Mtb strain 

H37Rv. A lyophilised preparation was evaluated for its suitability as an 

International Standard for molecular detection of Mtb DNA in an international 

collaborative study. Together with the use of quantitative PCR assays and rapid 

diagnostic tests, this candidate standard was demonstrated to be 

fit-for-purpose. Based on the results from this collaborative study, it is 

proposed this lyophilised heat inactivated Mtb preparation (NIBSC code: 20/152) 

to be established by the World Health Organization Expert Committee on 

Biological Standardization, as the First WHO International Standard for 

Mycobacterium tuberculosis (H37Rv) for nucleic acid amplification techniques 

with an assigned unitage of 6.3 log10 or 2 × 106 International Units per vial. 

The intended uses of this IS are for calibration of secondary or in-house 

reference preparations used in the assays for the molecular detection of Mtb 

DNA. It may also be used for assay validation and monitoring the performance in 

terms of limit of detection of rapid diagnostic tests.
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BACKGROUND: Bedaquiline is a core drug for the treatment of multidrug-resistant 

tuberculosis; however, the understanding of resistance mechanisms is poor, which 

is hampering rapid molecular diagnostics. Some bedaquiline-resistant mutants are 

also cross-resistant to clofazimine. To decipher bedaquiline and clofazimine 

resistance determinants, we combined experimental evolution, protein modelling, 

genome sequencing, and phenotypic data.

METHODS: For this in-vitro and in-silico data analysis, we used a novel in-vitro 

evolutionary model using subinhibitory drug concentrations to select 

bedaquiline-resistant and clofazimine-resistant mutants. We determined 

bedaquiline and clofazimine minimum inhibitory concentrations and did Illumina 

and PacBio sequencing to characterise selected mutants and establish a mutation 

catalogue. This catalogue also includes phenotypic and genotypic data of a 

global collection of more than 14 000 clinical Mycobacterium tuberculosis 

complex isolates, and publicly available data. We investigated variants 

implicated in bedaquiline resistance by protein modelling and dynamic 

simulations.

FINDINGS: We discerned 265 genomic variants implicated in bedaquiline 

resistance, with 250 (94%) variants affecting the transcriptional repressor 

(Rv0678) of the MmpS5-MmpL5 efflux system. We identified 40 new variants in 

vitro, and a new bedaquiline resistance mechanism caused by a large-scale 

genomic rearrangement. Additionally, we identified in vitro 15 (7%) of 208 

mutations found in clinical bedaquiline-resistant isolates. From our in-vitro 

work, we detected 14 (16%) of 88 mutations so far identified as being associated 

with clofazimine resistance and also seen in clinically resistant strains, and 

catalogued 35 new mutations. Structural modelling of Rv0678 showed four major 

mechanisms of bedaquiline resistance: impaired DNA binding, reduction in protein 

stability, disruption of protein dimerisation, and alteration in affinity for 

its fatty acid ligand.

INTERPRETATION: Our findings advance the understanding of drug resistance 

mechanisms in M tuberculosis complex strains. We have established an extended 

mutation catalogue, comprising variants implicated in resistance and 

susceptibility to bedaquiline and clofazimine. Our data emphasise that genotypic 

testing can delineate clinical isolates with borderline phenotypes, which is 

essential for the design of effective treatments.
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Chronic pulmonary fungal infections may occur in patients with previous history 

of pulmonary tuberculosis (TB), and are often clinically misclassified as TB, 

especially when bacteriological confirmation for Mycobacterium tuberculosis is 

absent. In this study, we investigated the prevalence of antibody against 

Histoplasma capsulatum and Aspergillus fumigatus in patients with confirmed and 

clinically chronic TB. Antibodies against H. capsulatum and A. fumigatus were 

measured from serum samples using enzyme-linked immunosorbent assay (ELISA). The 

presence M. tuberculosis in sputum was confirmed using smear microscopy, 

GeneXpert MTB/RIF assay, or culture. Antibodies against H. capsulatum and A. 

fumigatus were elevated in 16.9% and 26.9% of bacteriologically confirmed 

chronic TB patients, and 4% and 18.2% in those without bacteriological 

confirmation, respectively. Approximately one third of patients who had positive 

anti-Histoplasma antibody also had elevated levels of antibody against 

Aspergillus fumigatus (p < 0.001). Our study highlights the importance of 

chronic pulmonary fungal infection in post-TB patients with recurrent 

respiratory symptoms.

Plain Language Summary: This study describes the presence of antibodies against 

Aspergillus fumigatus and Histoplasma capsulatum in patient with pulmonary TB 

patients. Our study highlights the importance of chronic pulmonary fungal 

infections in post-TB patients with recurrent respiratory symptoms.
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Detection of microbial cell-free DNA (cfDNA) circulating in the bloodstream has 

emerged as a promising new approach for diagnosing infection. Microbial 

diagnostics based on cfDNA require assays that can detect rare and highly 

fragmented pathogen nucleic acids. We now report WATSON (Whole-genome Assay 

using Tiled Surveillance Of Nucleic acids), a method to detect low amounts of 

pathogen cfDNA that couples pooled amplification of genomic targets tiled across 

the genome with pooled CRISPR/Cas13-based detection of these targets. We 

demonstrate that this strategy of tiling improves cfDNA detection compared to 

amplification and detection of a single targeted locus. WATSON can detect cfDNA 

from Mycobacterium tuberculosis in plasma of patients with active pulmonary 

tuberculosis, a disease that urgently needs accurate, minimally-invasive, 

field-deployable diagnostics. We thus demonstrate the potential for translating 

WATSON to a lateral flow platform. WATSON demonstrates the ability to capitalize 

on the strengths of targeting microbial cfDNA to address the need for 

point-of-care diagnostic tests for infectious diseases.
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OBJECTIVE: To assess the association between deprivation and the incidence and 

clinical severity of TB in children.

STUDY DESIGN: Children ≤ 18 years old who were admitted for TB between 2007 and 

2020 at a tertiary hospital were included in this retrospective study. 

Deprivation was assessed using the French Deprivation Index (FDep). TB severity 

was assessed using Wiseman's classification. Multivariate analyses were carried 

out.

RESULTS: A total of 222 patients were included. The median age was 10.8 years 

(IQR 4.5-14.4). TB was considered severe in 126 patients (56.8%), with 50% of 

the patients included in the two most deprived groups. The most deprived 

children had a TB incidence that was 58 times higher than that of the least 

deprived children (95% CI 28.49-119.40). There was no significant association 

between deprivation and severity in the multivariable analysis after adjusting 

for age and circumstances of diagnosis. Deprivation was associated with an 

increased length of stay (LOS) in the most deprived groups (OR=3.79, 95% CI 

1.55-10.23). There was a trend toward a higher proportion of symptomatic 

children in the most deprived group.

CONCLUSION: TB incidence and hospital LOS increased with deprivation levels but 

not with the severity of TB.
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INTRODUCTION AND IMPORTANCE: Intestinal tuberculosis (TB) comprises of about 5 % 

of all cases of tuberculosis in susceptible communities. Intestinal tuberculosis 

establishes itself in the lymphoid follicles of the Peyer's patches and spreads 

to the submucosal and subserosal planes. A gastroduodenal location for TB is 

very rare even in patients with pulmonary TB and gastroduodenal TB lesions are 

usually secondary.

CASE PRESENTATION: A 48 year old Ethiopian patient presented with non-bilious, 

non-projectile vomiting of ingested matter which progressively worsens over 

time. Associated with this he had burning type of epigastric pain for which he 

had been treated with antiulcer drugs on multiple occasion, but he had no 

improvement. The vomiting worsened over the past year and he had unquantified 

but significant weight loss. Subsequently the patient was diagnosed with 

duodenal TB and was treated with antituberculous drugs according to the national 

protocol for six months and the above symptoms subsided. The patient had 

significant weight gain after starting treatment.

CLINICAL DISCUSSION: The commonest site for gastro-intestinal tuberculosis (TB) 

is the ileocecal region and duodenal tuberculosis constitutes around 2 % of 

cases of abdominal tuberculosis. A high index of suspicion for tuberculosis is 

required in any patient with gastrointestinal symptoms living in endemic areas.

CONCLUSION: We suggest that a diagnosis of duodenal tuberculosis should always 

be considered in young patients presenting with gastric outlet obstruction (GOO) 

or unresponsive or relapsing dyspepsia, in areas where tuberculosis is endemic.

Copyright © 2023 The Author(s). Published by Elsevier Ltd.. All rights reserved.
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Nα-2-thiophenoyl-d-phenylalanine-2-morpholinoanilide [MMV688845, Pathogen Box; 

Medicines for Malaria Venture; IUPAC: 

(2R)-N-(1-((2-morpholinophenyl)amino)-1-oxo-3-phenylpropan-2-yl)thiophene-2-carboxamide)] 

is a hit compound, which shows activity against Mycobacterium abscessus (MIC90 

6.25-12.5 μM) and other mycobacteria. This work describes derivatization of 

MMV688845 by introducing a thiomorpholine moiety and the preparation of the 

corresponding sulfones and sulfoxides. The molecular structures of three analogs 

are confirmed by X-ray crystallography. Conservation of the essential R 

configuration during synthesis is proven by chiral HPLC for an exemplary 

compound. All analogs were characterized in a MIC assay against M. abscessus, 

Mycobacterium intracellulare, Mycobacterium smegmatis, and Mycobacterium 

tuberculosis. The sulfone derivatives exhibit lower MIC90 values (M. abscessus: 

0.78 μM), and the sulfoxides show higher aqueous solubility than the hit 

compound. The most potent derivatives possess bactericidal activity (99% 

inactivation of M. abscessus at 12.5 μM), while they are not cytotoxic against 

mammalian cell lines.
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Macrophages are a first line of defense against pathogens. However, certain 

invading microbes modify macrophage responses to promote their own survival and 

growth. Mycobacterium tuberculosis (M.tb) is a human-adapted intracellular 

pathogen that exploits macrophages as an intracellular niche. It was previously 

reported that M.tb rapidly activates cAMP Response Element Binding Protein 

(CREB), a transcription factor that regulates diverse cellular responses in 

macrophages. However, the mechanism(s) underlying CREB activation and its 

downstream roles in human macrophage responses to M.tb are largely unknown. 

Herein we determined that M.tb-induced CREB activation is dependent on signaling 

through MAPK p38 in human monocyte-derived macrophages (MDMs). Using a 

CREB-specific inhibitor, we determined that M.tb-induced CREB activation leads 

to expression of immediate early genes including COX2, MCL-1, CCL8 and c-FOS, as 

well as inhibition of NF-kB p65 nuclear localization. These early CREB-mediated 

signaling events predicted that CREB inhibition would lead to enhanced 

macrophage control of M.tb growth, which we observed over days in culture. CREB 

inhibition also led to phosphorylation of RIPK3 and MLKL, hallmarks of 

necroptosis. However, this was unaccompanied by cell death at the time points 

tested. Instead, bacterial control corresponded with increased colocalization of 

M.tb with the late endosome/lysosome marker LAMP-1. Increased phagolysosomal 

fusion detected during CREB inhibition was dependent on RIPK3-induced pMLKL, 

indicating that M.tb-induced CREB signaling limits phagolysosomal fusion through 

inhibition of the necroptotic signaling pathway. Altogether, our data show that 

M.tb induces CREB activation in human macrophages early post-infection to create 

an environment conducive to bacterial growth. Targeting certain aspects of the 

CREB-induced signaling pathway may represent an innovative approach for 

development of host-directed therapeutics to combat TB.
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There were approximately 10 million tuberculosis (TB) cases in 2020, of which 

500,000 were drug-resistant. Only one third of drug-resistant TB cases were 

diagnosed and enrolled on appropriate treatment, an issue partly driven by a 

lack of rapid, accurate drug-susceptibility testing (DST) tools deployable in 

peripheral settings. In 2014, World Health Organization (WHO) published target 

product profiles (TPPs) which detailed minimal and optimal criteria to address 

high-priority TB diagnostic needs, including DST. Since then, the TB community's 

needs have evolved; new treatment regimens, changes in TB definitions, further 

emergence of drug resistance, technological advances, and changing end-users 

requirements have necessitated an update. The DST TPP's revision was therefore 

undertaken by WHO with the Stop TB Partnership New Diagnostics Working Group. We 

describe the process of updating the TPP for next-generation TB DST for use at 

peripheral centres, highlight key updates, and discuss guidance regarding 

technical and operational specifications.
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We used a mouse model to study how Mycobacterium tuberculosis subverts host 

defenses to persist in macrophages despite immune pressure. CD4 T cells can 

recognize macrophages infected with a single bacillus in vitro. Under identical 

conditions, CD8 T cells inefficiently recognize infected macrophages and fail to 

restrict M. tuberculosis growth, although they can inhibit M. tuberculosis 

growth during high-burden intracellular infection. We show that high 

intracellular M. tuberculosis numbers cause macrophage death, leading other 

macrophages to scavenge cellular debris and cross-present the TB10.4 Ag to CD8 T 

cells. Presentation by infected macrophages requires M. tuberculosis to have a 

functional ESX-1 type VII secretion system. These data indicate that phagosomal 

membrane damage and cell death promote MHC class I presentation of the 

immunodominant Ag TB10.4 by macrophages. Although this mode of Ag presentation 

stimulates cytokine production that we presume would be host beneficial, killing 

of uninfected cells could worsen immunopathology. We suggest that shifting the 

focus of CD8 T cell recognition to uninfected macrophages would limit the 

interaction of CD8 T cells with infected macrophages and impair CD8 T 

cell-mediated resolution of tuberculosis.
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BACKGROUND: Tuberculosis [TB] has become a rising concern in low-income 

countries, particularly in those with Human Immuno Deficiency Virus [HIV] 

epidemics, and type 2 diabetes has emerged as a significant global chronic 

health problem, owing to increases in obesity, lifestyle changes, and ageing 

populations. Diabetes has been identified as a major risk factor for the 

development of TB. Despite the fact that diabetes imparts a substantially lower 

risk of TB [3-fold] as compared to HIV [>20-fold], in communities where the 

number of DM patients is high, the contribution of diabetes to TB might be 

bigger than HIV.

METHODS: This review will focus on the link between TB and diabetes, which is 

now one of the most important topics for physicians since diabetes impacts the 

clinical presentation and outcome of TB and vice versa.

RESULTS: Though TB is more common in type 1 diabetes, the extent of the problem 

in type 2 diabetes should be taken into account with equal care, as type 2 

diabetes affects a substantially higher number of individuals.

CONCLUSIONS: Diabetes patients are more vulnerable to infections because of 

their impaired immune systems. Increased glucose level leads to a rise in the 

infection status among TB patients and also leads to a rise in various 

complications. Extensive and increased screening for both TB and DM over years 

can help diagnose disease priorly and help in better management. TB, when 

diagnosed in its early stages, can be easily eradicated.

Copyright© Bentham Science Publishers; For any queries, please email at 
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INTRODUCTION: Stigmatization of tuberculosis (TB) patients is well-documented, 

and several health-related organizations have also reported the stigmatization 

of COVID-19 patients. Because stigmatization can have many adverse consequences, 

we performed a qualitative study to evaluate the stigmatization of TB and 

COVID-19 patients. We examined changes in stigmatization throughout the 

pandemic; perceptions of stigmatization by patients with these diseases before 

and during COVID-19 pandemic; and differences in stigmatization perceived by 

individuals who had both diseases.

METHODS: A semi-structured interview was developed based on the available 

literature, and was administered to a convenience sample during April 2022. All 

participants were adults who have/had pulmonary TB and/or COVID-19, and were 

from a single Portuguese Outpatient TB Center. All participants provided written 

informed consent. Patients who had latent TB, asymptomatic TB, or asymptomatic 

COVID-19 were excluded. Data were analyzed using thematic analysis.

RESULTS: We interviewed 9 patients (6 females and 3 males; median age: 51±14.7 

years-old). Three had TB and COVID-19, 4 had TB alone, and 2 had COVID-19 alone. 

Interviews allowed to identify 8 main themes: knowledge and beliefs, with 

several misconceptions identification; attitudes towards the disease, from 

social support to exclusion; knowledge and education, assumed to be very 

important; internalized stigmatization, with self-rejection; experience of 

stigmatization, with discrimination episodes; anticipated stigmatization, with 

modifying actions for prevention; perceived stigmatization, in which judgment by 

others prevailed; and temporal changes in stigmatization.

CONCLUSIONS: Individuals who had TB or COVID-19 reported they were stigmatized. 

De-stigmatization of these diseases is crucial for improving the well-being of 

affected patients.
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The diagnosis of pediatric tuberculosis (TB) remains a major challenge; hence 

the evaluation of new tools for improved diagnostics is urgently required. We 

investigated the serum metabolic profile of children with culture-confirmed 

intra-thoracic TB (ITTB) (n=23) and compared it with those of non-TB controls 

(NTC) (n=13) using the proton (1 H) nuclear magnetic resonance (NMR) 

spectroscopy-based targeted and untargeted metabolomics approach. In targeted 

metabolic profiling, five metabolites (histidine (His), glycerophosphocholine 

(GPC), creatine/phosphocreatine (Cr/PCr), acetate (Ace), and choline (Cho)) 

differentiated TB children from NTC. Additionally, seven discriminatory 

metabolites [(N-α-acetyl-lysine (NAAL), polyunsaturated fatty acids (PUFA), 

phenylalanine (Phe), lysine (Lys), lipids (Lip), Glutamate+Glutamine (Glu+Gln), 

and dimethylglycine (DMG)] were identified in untargeted metabolic profiling. 

The pathway analysis revealed alterations in six metabolic pathways. The altered 

metabolites were associated with impaired protein synthesis, hindered 

anti-inflammatory and cytoprotective mechanisms, abnormalities in energy 

generation processes and membrane metabolism, and deregulated fatty acid and 

lipid metabolisms in children with ITTB. The diagnostic significance of the 

classification models obtained from significantly distinguishing metabolites 

showed the sensitivity, specificity, and area under the curve of 78.2%, 84.6%, 

and 0.86, respectively, in the targeted profiling and 92.3%, 100%, and 0.99, 

respectively, in the untargeted profiling. Our findings highlight detectable 

metabolic changes in childhood ITTB; however, further validation is warranted in 

a large cohort of the pediatric population.
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Toxoplasma gondii is a pervasive apicomplexan parasite that can cause severe 

disease and death in immunocompromised individuals and the developing foetus. 

The treatment of toxoplasmosis often leads to serious side effects and novel 

drugs and drug targets are therefore actively sought. In 2014, Mageed and 

colleagues suggested that the T. gondii pantothenate synthetase, the enzyme 

responsible for the synthesis of the vitamin B5 (pantothenate), the precursor of 

the important cofactor, coenzyme A, is a good drug target. Their conclusion was 

based on the ability of potent inhibitors of the M. tuberculosis pantothenate 

synthetase to inhibit the proliferation of T. gondii tachyzoites. They also 

reported that the inhibitory effect of the compounds could be antagonised by 

supplementing the medium with pantothenate, supporting their conclusion that the 

compounds were acting on the intended target. Contrary to these observations, we 

find that compound SW314, one of the compounds used in the Mageed et al. study 

and previously shown to be active against M. tuberculosis pantothenate 

synthetase in vitro, is inactive against the T. gondii pantothenate synthetase 

and does not inhibit tachyzoite proliferation, despite gaining access into the 

parasite in situ. Furthermore, we validate the recent observation that the 

pantothenate synthetase gene in T. gondii can be disrupted without detrimental 

effect to the survival of the tachyzoite-stage parasite in the presence or 

absence of extracellular pantothenate. We conclude that the T. gondii 

pantothenate synthetase is not essential during the tachyzoite stage of the 

parasite and it is therefore not a target for drug discovery against T. gondii 

tachyzoites.
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There were approximately 10 million tuberculosis (TB) cases in 2020, of which 

500,000 were drug-resistant. Only one third of drug-resistant TB cases were 

diagnosed and enrolled on appropriate treatment, an issue partly driven by a 

lack of rapid, accurate drug-susceptibility testing (DST) tools deployable in 

peripheral settings. In 2014, World Health Organization (WHO) published target 

product profiles (TPPs) which detailed minimal and optimal criteria to address 

high-priority TB diagnostic needs, including DST. Since then, the TB community's 

needs have evolved; new treatment regimens, changes in TB definitions, further 

emergence of drug resistance, technological advances, and changing end-users 

requirements have necessitated an update. The DST TPP's revision was therefore 

undertaken by WHO with the Stop TB Partnership New Diagnostics Working Group. We 

describe the process of updating the TPP for next-generation TB DST for use at 

peripheral centres, highlight key updates, and discuss guidance regarding 

technical and operational specifications.
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BACKGROUND: To better understand the pathogenesis of pericardial tuberculosis 

(PCTB), we sought to characterize the systemic inflammatory profile in people 

with human immunodeficiency virus type 1 (HIV-1) with latent TB infection 

(LTBI), pulmonary TB (PTB), or PCTB.

METHODS: Using Luminex, we measured the concentration of 39 analytes in 

pericardial fluid (PCF) and paired plasma from 18 PCTB participants, and plasma 

from 16 LTBI and 20 PTB participants. Follow-up plasma samples were also 

obtained from PTB and PCTB participants. HLA-DR expression on Mycobacterium 

tuberculosis-specific CD4 T cells was measured in baseline samples using flow 

cytometry.

RESULTS: Assessment of the overall systemic inflammatory profile by principal 

component analysis showed that the inflammatory profile of active TB 

participants was distinct from the LTBI group, while PTB patients could not be 

distinguished from those with PCTB. When comparing the inflammatory profile 

between PCF and paired blood, we found that the concentrations of most analytes 

(25/39) were elevated at site of disease. However, the inflammatory profile in 

PCF partially mirrored inflammatory events in the blood. After TB treatment 

completion, the overall plasma inflammatory profile reverted to that observed in 

the LTBI group. Lastly, HLA-DR expression showed the best performance for TB 

diagnosis compared to previously described biosignatures built from soluble 

markers.

CONCLUSIONS: Our results show that the inflammatory profile in blood was 

comparable between PTB and PCTB. However, at the site of infection (PCF), 

inflammation was significantly elevated compared to blood. Additionally, our 

data emphasize the potential role of HLA-DR expression as a biomarker for TB 

diagnosis.
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Biomarkers are quantifiable characteristics of biological processes. In 

Mycobacterium tuberculosis, common biomarkers used in clinical drug development 

are colony forming unit (CFU) and time-to-positivity (TTP) from sputum samples. 

This analysis aimed to develop a combined quantitative tuberculosis biomarker 

model for CFU and TTP biomarkers for assessing drug efficacy in early 

bactericidal activity studies. Daily CFU and TTP observations in 83 previously 

patients with uncomplicated pulmonary tuberculosis after 7 days of different 

rifampicin monotherapy treatments (10-40 mg/kg) from the HIGHRIF1 study were 

included in this analysis. The combined quantitative tuberculosis biomarker 

model employed the Multistate Tuberculosis Pharmacometric model linked to a 

rifampicin pharmacokinetic model in order to determine drug exposure-response 

relationships on three bacterial sub-states using both the CFU and TTP data 

simultaneously. CFU was predicted from the MTP model and TTP was predicted 

through a time-to-event approach from the TTP model, which was linked to the MTP 

model through the transfer of all bacterial sub-states in the MTP model to a one 

bacterial TTP model. The non-linear CFU-TTP relationship over time was well 

predicted by the final model. The combined quantitative tuberculosis biomarker 

model provides an efficient approach for assessing drug efficacy informed by 

both CFU and TTP data in early bactericidal activity studies and to describe the 

relationship between CFU and TTP over time.
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The use of thiopurines is an independent risk factor for active tuberculosis in 

patients with inflammatory bowel disease.
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BACKGROUND: The immunomodulatory effects of vitamin D are widely recognized and 

a few studies have been conducted to determine its utility in the treatment of 

tuberculosis, with mixed results. This study was conducted to see if vitamin D 

supplementation in patients with active pulmonary tuberculosis (PTB) in the 

Indian population contributed to sputum smear and culture conversion as well as 

the prevention of relapse.

METHODS: This randomized double-blind placebo-controlled trial was conducted in 

three sites in India. HIV negative participants aged 15-60 years with sputum 

smear positive PTB were recruited according to the Revised National Tuberculosis 

Control Program guidelines and were randomly assigned (1:1) to receive standard 

anti-tubercular treatment (ATT) with either supplemental dose of oral vitamin D3 

(60,000 IU/sachet weekly for first two months, fortnightly for next four months 

followed by monthly for the next 18 months) or placebo with same schedule. The 

primary outcome was relapse of PTB and secondary outcomes were time to 

conversion of sputum smear and sputum culture.

RESULTS: A total of 846 participants were enrolled between February 1, 2017 to 

February 27, 2021, and randomly assigned to receive either 60,000 IU vitamin D3 

(n = 424) or placebo (n = 422) along with standard ATT. Among the 697 who were 

cured of PTB, relapse occurred in 14 participants from the vitamin D group and 

19 participants from the placebo group (hazard risk ratio 0.68, 95%CI 0.34 to 

1.37, log rank p value 0.29). Similarly, no statistically significant difference 

was seen in time to sputum smear and sputum culture conversion between both 

groups. Five patients died each in vitamin D and placebo groups, but none of the 

deaths were attributable to the study intervention. Serum levels of vitamin D 

were significantly raised in the vitamin D group as compared to the placebo 

group, with other blood parameters not showing any significant difference 

between groups.

CONCLUSIONS: The study reveals that vitamin D supplementation does not seem to 

have any beneficial effect in the treatment of PTB in terms to the prevention of 

relapse and time to sputum smear and culture conversion.

TRIAL REGISTRATION: CTRI/2021/02/030977 (ICMR, Clinical trial registry-India).

Copyright: © 2023 Sinha 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.

DOI: 10.1371/journal.pone.0272682

PMCID: PMC10062618

PMID: 36996065

44. Cureus. 2023 Feb 25;15(2):e35459. doi: 10.7759/cureus.35459. eCollection 2023 

Feb.
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Infection: A Case Report and Clinical Pathological Review.
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Tuberculosis is a bacterial infection caused by Mycobacterium tuberculosis. It 

primarily affects the lungs but can also spread to other body parts. One of the 

possible symptoms of pulmonary tuberculosis (TB) is hemoptysis. In the case of 

TB, aspergillomas can develop in the cavitary lesions of TB and result in a 

deteriorating clinical situation. The current case report describes a 

63-year-old female previously treated for TB who presented with hemoptysis, 

fever, and a 4 cm focal density in the right upper lobe on chest X-ray. The 

patient was found to have concomitant TB and aspergillosis, manifesting as a 

pulmonary aspergilloma. The co-occurrence of TB and aspergillosis can occur, 

particularly in patients with weakened immune systems. This case report 

highlights the importance of considering concomitant TB and pulmonary mycetoma 

in patients with a history of treated TB who present with pulmonary symptoms.
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Tuberculosis (TB) is an infectious disease caused by a bacterium, Mycobacterium 

tuberculosis. It is known to generally affects the lungs, but it can also affect 

multiple other parts of the body. Liver involvement with hepatic abscess is an 

infrequent manifestation of TB which is missed because of the rarity and 

non-specific symptoms, especially in the west. A thorough literature review 

shows very few case reports published in the western world. We present a rare 

case of isoniazid-resistant pulmonary TB associated with a hepatic abscess in 

the United States. It was diagnosed by aspiration of the abscess that later grew 

M. tuberculosis and treated with antitubercular drugs.
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DOI: 10.7759/cureus.35447

PMCID: PMC10042495

PMID: 36994275

46. Radiol Case Rep. 2023 Mar 21;18(5):1989-1992. doi: 10.1016/j.radcr.2023.01.061. 

eCollection 2023 May.

Tuberculosis of navicular bone: An exceptional localization of osteoarticular 

tuberculosis.
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Osteoarticular tuberculosis (OAT) is defined by the set of pathological 

manifestations secondary to the attacks of osteoarticular structures of the 

locomotor system by the Bacillus of Koch (BK). We report a case of tuberculosis 

of the navicular bone, which is a rare location of OAT, on a female patient who 

consulted for chronic pain (mixed appearance) evolving for more than 7 years and 

for whom we realized a radiological assessment based on standard radiography and 

magnetic resonance imaging and a biological assessment. The foot is rarely 

involved, accounting for about 10% of cases of osteoarticular tuberculosis. The 

diagnosis is often made at a late stage because osteoarticular tuberculosis is 

paucibacillary, and it is difficult to isolate or culture Koch's bacillus. 

Clinical manifestations are aspecific; pain and joint swelling are the 2 usual 

signs. Pain may be mechanical, inflammatory, or mixed. The standard radiography 

allows first to orient the diagnosis by the demonstration of a lytic process; a 

biological inflammatory syndrome and the magnetic resonance imaging allow to 

give more arguments in favor, then the biopsy comes to confirm the diagnosis. 

Tuberculosis of the navicular bone is a rare localization of OAT; its diagnosis 

is the same as well as the treatment.
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Sirtuin-dependent metabolic and epigenetic regulation of macrophages during 

tuberculosis.
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Macrophages are the preeminent phagocytic cells which control multiple 

infections. Tuberculosis a leading cause of death in mankind and the causative 

organism Mycobacterium tuberculosis (MTB) infects and persists in macrophages. 

Macrophages use reactive oxygen and nitrogen species (ROS/RNS) and autophagy to 

kill and degrade microbes including MTB. Glucose metabolism regulates the 

macrophage-mediated antimicrobial mechanisms. Whereas glucose is essential for 

the growth of cells in immune cells, glucose metabolism and its downsteam 

metabolic pathways generate key mediators which are essential co-substrates for 

post-translational modifications of histone proteins, which in turn, 

epigenetically regulate gene expression. Herein, we describe the role of 

sirtuins which are NAD+-dependent histone histone/protein deacetylases during 

the epigenetic regulation of autophagy, the production of ROS/RNS, acetyl-CoA, 

NAD+, and S-adenosine methionine (SAM), and illustrate the cross-talk between 

immunometabolism and epigenetics on macrophage activation. We highlight sirtuins 

as emerging therapeutic targets for modifying immunometabolism to alter 

macrophage phenotype and antimicrobial function.

Copyright © 2023 Zhang, Sowers, Cherryhomes, Singh, Mishra, Restrepo, Khan and 
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Tuberculosis (TB) is an infectious disease that poses a major health threat and 

is one of the leading causes of death worldwide. Following exposure to 

Mycobacterium tuberculosis (M.tb) bacilli, hosts who fail to clear M.tb end up 

in a state of latent tuberculosis infection (LTBI), in which the bacteria are 

contained but not eliminated. Type 2 diabetes mellitus (DM) is a noncommunicable 

disease that can weaken host immunity and lead to increased susceptibility to 

various infectious diseases. Despite numerous studies on the relationship 

between DM and active TB, data on the association between DM and LTBI remains 

limited. Immunological data suggest that LTBI in the presence of DM leads to an 

impaired production of protective cytokines and poly-functional T cell 

responses, accounting for a potential immunological mechanism that could leads 

to an increased risk of active TB. This review highlights the salient features 

of the immunological underpinnings influencing the interaction between TB and DM 

in humans.
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Gene recoding by synonymous mutations creates promiscuous intragenic 

transcription initiation in mycobacteria.

Hegelmeyer NK, Previti ML, Andrade J, Utama R, Sejour RJ, Gardin J, Muller S, 

Ketchum S, Yurovsky A, Futcher B, Goodwin S, Ueberheide B, Seeliger JC.

Each genome encodes some codons more frequently than their synonyms (codon usage 

bias), but codons are also arranged more frequently into specific pairs (codon 

pair bias). Recoding viral genomes and yeast or bacterial genes with non-optimal 

codon pairs has been shown to decrease gene expression. Gene expression is thus 

importantly regulated not only by the use of particular codons but by their 

proper juxtaposition. We therefore hypothesized that non-optimal codon pairing 

could likewise attenuate Mtb genes. We explored the role of codon pair bias by 

recoding Mtb genes ( rpoB, mmpL3, ndh ) and assessing their expression in the 

closely related and tractable model organism M. smegmatis . To our surprise, 

recoding caused the expression of multiple smaller protein isoforms from all 

three genes. We confirmed that these smaller proteins were not due to protein 

degradation, but instead issued from new transcription initiation sites 

positioned within the open reading frame. New transcripts gave rise to 

intragenic translation initiation sites, which in turn led to the expression of 

smaller proteins. We next identified the nucleotide changes associated with 

these new sites of transcription and translation. Our results demonstrated that 

apparently benign, synonymous changes can drastically alter gene expression in 

mycobacteria. More generally, our work expands our understanding of the 

codon-level parameters that control translation and transcription initiation.

IMPORTANCE: Mycobacterium tuberculosis ( Mtb ) is the causative agent of 

tuberculosis, one of the deadliest infectious diseases worldwide. Previous 

studies have established that synonymous recoding to introduce rare codon 

pairings can attenuate viral pathogens. We hypothesized that non-optimal codon 

pairing could be an effective strategy for attenuating gene expression to create 

a live vaccine for Mtb . We instead discovered that these synonymous changes 

enabled the transcription of functional mRNA that initiated in the middle of the 

open reading frame and from which many smaller protein products were expressed. 

To our knowledge, this is the first report that synonymous recoding of a gene in 

any organism can create or induce intragenic transcription start sites.
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Assessing vaccine-mediated protection in an ultra-low dose Mycobacterium 

tuberculosis murine model.

Plumlee CR, Barrett HW, Shao DE, Lien KA, Cross LM, Cohen SB, Edlefsen PT, 

Urdahl KB.

Despite widespread immunization with Bacille-Calmette-Guerin (BCG), the only 

currently licensed tuberculosis (TB) vaccine, TB remains a leading cause of 

mortality globally. There are many TB vaccine candidates in the developmental 

pipeline, but the lack of a robust animal model to assess vaccine efficacy has 

hindered our ability to prioritize candidates for human clinical trials. Here we 

use a murine ultra-low dose (ULD) Mycobacterium tuberculosis (Mtb) challenge 

model to assess protection conferred by BCG vaccination. We show that BCG 

confers a durable reduction in lung bacterial burdens, curbs Mtb dissemination 

to the contralateral lung, and prevents detectable infection in a small 

percentage of mice. These findings are consistent with the ability of human BCG 

vaccination to mediate protection, particularly against disseminated disease, in 

specific human populations and clinical settings. Overall, our findings 

demonstrate that the ultra-low dose Mtb infection model can measure distinct 

parameters of immune protection that cannot be assessed in conventional dose 

murine infection models and could provide an improved platform for TB vaccine 

testing.
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High-throughput, fluorescent-aptamer-based measurements of steady-state 

transcription rates for Mycobacterium tuberculosis RNA polymerase.

Jensen D, Manzano AR, Rector M, Tomko EJ, Record MT, Galburt EA.

The first step in gene expression is the transcription of DNA sequences into 

RNA. Regulation at the level of transcription leads to changes in steady-state 

concentrations of RNA transcripts, affecting the flux of downstream functions 

and ultimately cellular phenotypes. Changes in transcript levels are routinely 

followed in cellular contexts via genome-wide sequencing techniques. However, in 

vitro mechanistic studies of transcription have lagged with respect to 

throughput. Here, we describe the use of a real-time, fluorescent-aptamer-based 

method to quantitate steady-state transcription rates of the Mycobacterium 

tuberculosis RNA polymerase. We present clear controls to show that the assay 

specifically reports on promoter-dependent, full-length RNA transcription rates 

that are in good agreement with the kinetics determined by gel-resolved, α- 32 P 

NTP incorporation experiments. We illustrate how the time-dependent changes in 

fluorescence can be used to measure regulatory effects of nucleotide 

concentrations and identity, RNAP and DNA concentrations, transcription factors, 

and antibiotics. Our data showcase the ability to easily perform hundreds of 

parallel steady-state measurements across varying conditions with high precision 

and reproducibility to facilitate the study of the molecular mechanisms of 

bacterial transcription.

SIGNIFICANCE STATEMENT: RNA polymerase transcription mechanisms have largely 

been determined from in vitro kinetic and structural biology methods. In 

contrast to the limited throughput of these approaches, in vivo RNA sequencing 

provides genome-wide measurements but lacks the ability to dissect direct 

biochemical from indirect genetic mechanisms. Here, we present a method that 

bridges this gap, permitting high-throughput fluorescence-based measurements of 

in vitro steady-state transcription kinetics. We illustrate how an 

RNA-aptamer-based detection system can be used to generate quantitative 

information on direct mechanisms of transcriptional regulation and discuss the 

far-reaching implications for future applications.
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An N-acetyltransferase required for EsxA N-terminal protein acetylation and 

virulence in Mycobacterium marinum.

Collars OA, Jones BS, Hu DD, Weaver SD, Champion MM, Champion PA.

N-terminal protein acetylation is a ubiquitous post-translational modification 

that broadly impacts diverse cellular processes in higher organisms. Bacterial 

proteins are also N-terminally acetylated, but the mechanisms and consequences 

of this modification in bacteria are poorly understood. We previously quantified 

widespread N-terminal protein acetylation in pathogenic mycobacteria (C. R. 

Thompson, M. M. Champion, and P.A. Champion, J Proteome Res 17(9): 3246-3258, 

2018, https:// doi: 10.1021/acs.jproteome.8b00373). The major virulence factor 

EsxA (ESAT-6, Early secreted antigen, 6kDa) was one of the first N-terminally 

acetylated proteins identified in bacteria. EsxA is conserved in mycobacterial 

pathogens, including Mycobacterium tuberculosis and Mycobacterium marinum, a 

non-tubercular mycobacterial species that causes tuberculosis-like disease in 

ectotherms. However, enzyme responsible for EsxA N-terminal acetylation has been 

elusive. Here, we used genetics, molecular biology, and mass-spectroscopy based 

proteomics to demonstrate that MMAR_1839 (renamed Emp1, ESX-1 modifying protein, 

1) is the putative N-acetyl transferase (NAT) solely responsible for EsxA 

acetylation in Mycobacterium marinum. We demonstrated that ERD_3144, the 

orthologous gene in M. tuberculosis Erdman, is functionally equivalent to Emp1. 

We identified at least 22 additional proteins that require Emp1 for acetylation, 

demonstrating that this putative NAT is not dedicated to EsxA. Finally, we 

showed that loss of emp1 resulted in a significant reduction in the ability of 

M. marinum to cause macrophage cytolysis. Collectively, this study identified a 

NAT required for N-terminal acetylation in Mycobacterium and provided insight 

into the requirement of N-terminal acetylation of EsxA and other proteins in 

mycobacterial virulence in the macrophage.

DOI: 10.1101/2023.03.14.532585

PMCID: PMC10055061

PMID: 36993388
53. medRxiv. 2023 Mar 19:2023.03.14.23287284. doi: 10.1101/2023.03.14.23287284. 

Preprint.

The effect of M. tuberculosis lineage on clinical phenotype.

Du DH, Geskus RB, Zhao Y, Codecasa LR, Cirillo DM, van Crevel R, Pascapurnama 

DN, Chaidir L, Niemann S, Diel R, Omar SV, Grandjean L, Rokadiya S, Ortitz AT, 

Lân NH, Minh Hà ĐT, Smith EG, Robinson E, Dedicoat M, Hoang Nhat LT, Thwaites 

GE, Van LH, Thuong Thuong NT, Walker TM.

Eight lineages of Mycobacterium tuberculosis sensu stricto are described. 

Single-country or small observational data suggest differences in clinical 

phenotype between lineages. We present strain lineage and clinical phenotype 

data from 12,246 patients from 3 low-incidence and 5 high-incidence countries. 

We used multivariable logistic regression to explore the effect of lineage on 

site of disease and on cavities on chest radiography, given pulmonary TB; 

multivariable multinomial logistic regression to investigate types of 

extra-pulmonary TB, given lineage; and accelerated failure time and Cox 

proportional-hazards models to explore the effect of lineage on time to smear 

and culture-conversion. Mediation analyses quantified the direct effects of 

lineage on outcomes. Pulmonary disease was more likely among patients with 

lineage(L) 2, L3 or L4, than L1 (adjusted odds ratio (aOR) 1.79, (95% confidence 

interval 1.49-2.15), p<0.001; aOR=1.40(1.09-1.79), p=0.007; aOR=2.04(1.65-2.53), 

p<0.001, respectively). Among patients with pulmonary TB, those with L1 had 

greater risk of cavities on chest radiography versus those with L2 

(aOR=0.69(0.57-0.83), p<0.001) and L4 strains (aOR=0.73(0.59-0.90), p=0.002). L1 

strains were more likely to cause osteomyelitis among patients with 

extra-pulmonary TB, versus L2-4 (p=0.033, p=0.008 and p=0.049 respectively). 

Patients with L1 strains showed shorter time-to-sputum smear conversion than for 

L2. Causal mediation analysis showed the effect of lineage in each case was 

largely direct. The pattern of clinical phenotypes seen with L1 strains differed 

from modern lineages (L2-4). This has implications for clinical management and 

could influence clinical trial selection strategies.
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BACKGROUND: There are two main causes of exudative effusion including 

malignancy-induced effusion and tuberculosis. Considering that in reactive 

ejections, such as tuberculosis-induced effusion, the role of B lymphocytes and 

in the malignant effusion, the role of T lymphocytes are more important, in this 

study we analyzed the frequency of CD4, CD8, CD19, CD56-16, CD64, QuantiFERON in 

the pleural and serum samples of patients with exudative lymphocytic-dominant 

effusion.

METHODS: In total, 73 patients were enrolled in the study by exudative 

lymphocyte effusion, and finally, 63 patients had definite diagnoses. The 

patients were sorted into three groups including malignant, tuberculosis, and 

none. The sample of blood plasma and pleural effusion were collected and CD 

markers were analyzed using flow cytometry.

RESULTS: The mean age in the malignancy and tuberculous (TB) groups was 63.16 ± 

12 and 52.15 ± 22.62, respectively. There was no significant difference in the 

frequency of CD8, CD4, and CD16-56 cells in blood samples of patients with 

tuberculosis and malignancy. Compared to those with tuberculosis, the percentage 

of CD64 cells was significantly higher in patients with tuberculosis than in 

malignant subjects. Moreover, a comparison of the frequency of cells with CD8, 

CD4, CD19, CD64, CD16-56, and CD14 markers in pleural samples showed no 

significant difference between groups. Other inflammatory factors were also 

investigated. The erythrocyte sedimentation rate (ESR) value for tuberculosis 

patients was significantly higher than malignancy. Also, QuantiFERON was 

positive in 14.3% of malignant patients, and 62.5% of patients with TB, which 

had a significant difference.

CONCLUSION: Considering that there are many confounding variables in the study, 

such as previous medications, subtypes of Mycobacterium, and race of patients 

conducting studies in different groups and performing data mining for using a 

set of parameters can be used to detect the exact diagnosis.
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The humble wrist pain could be "early" tuberculosis and a high index of 

suspicion may help nip it in the bud: A case report.
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Osteoarticular tuberculosis of the wrist is a very rare subset of skeletal 

Tuberculosis. Diagnosing the tuberculosis wrist in its early stage poses a major 

challenge to the clinicians because of its atypical and vague presentations and 

a close resemblance to many relatively benign pathologies. Clinicians from 

developed parts of the world having less exposure to the myriad forms of 

osteoarticular tuberculosis are more likely to miss it. We hereby report one 

such case who presented with wrist pain of short duration, which after thorough 

examination and investigations, turned out to be tuberculous. It was 

successfully managed with anti-tuberculosis drugs alone without any debridement 

or synovectomy. Familiarity with the clinical profile of this entity, in its 

early stages, is valuable for primary care physicians, rheumatologists, internal 

medicine specialists, and orthopaedicians alike, who may confuse it with one of 

the many more common inflammatory, degenerative, or traumatic causes of wrist 

pain. Within normal range or near normal erythrocyte sedimentation rate and 

C-reactive protein, and normal looking X-ray does not preclude the diagnosis of 

tuberculosis wrist. The role of a high index of suspicion and a low threshold 

for getting higher radiological investigation like MRI in non-responding cases 

of wrist joint pain cannot be overstated.
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INTRODUCTION: Hemoptysis presents as a primary complaint in 8-15% of chest 

clinic patients. The etiology of hemoptysis varies among different series 

according to the time of publication, geographic location, and diagnostic tests 

employed.

AIM: To study the clinical profile of patients hospitalized with hemoptysis at a 

tertiary respiratory care center in New Delhi, India.

METHODS: The study was a cross-sectional, observational, hospital-based study. 

Patients admitted with hemoptysis in emergency from November 2017 to April 2018 

were enrolled. A total of 129 patients were evaluated by a detailed clinical 

history and necessary investigations deemed required for arriving at the 

diagnosis. Subjects' hospitalized details were recorded using structured 

evaluation proforma. Data were evaluated using SPSS version 22.0. The 'p' value 

of less than 0.05 was considered statistically significant.

RESULTS: A total of 129 patients were recruited, with a mean age of 42.67 years, 

59.7% were male. Mild, moderate, severe, and massive hemoptysis were seen in 

15.5%, 46.5%, 25.6% and 12.4% cases, respectively. History of pulmonary 

tuberculosis treatment was present in 40.3%, recurrent hemoptysis in 38% and 

bilateral chest x-ray involvement in 62.6% cases. Tuberculosis (active and 

sequelae) was the most common cause (51.9%) of hemoptysis. Recurrent hemoptysis 

and low hemoglobin were found to be independent risk factors associated with the 

severity of hemoptysis.

CONCLUSION: Tuberculosis remains a significant cause of hemoptysis in our 

country. Even one episode of hemoptysis should not be ignored and investigated 

properly as it can potentially cause massive hemoptysis and life-threatening 

complications in the future.

Copyright: © 2022 Journal of Family Medicine and Primary Care.

DOI: 10.4103/jfmpc.jfmpc_870_22

PMCID: PMC10041327

PMID: 36993072
57. J Family Med Prim Care. 2022 Nov;11(11):6783-6788. doi: 

10.4103/jfmpc.jfmpc_2258_21. Epub 2022 Dec 16.

Assessment of knowledge, attitude, practice (KAP) regarding directly observed 

therapy (DOT) in tuberculosis among ASHA workers from tribal subpopulation zone 

of Rajasthan.

Dwivedi R(1), Goswami D(2), Singh P(3), Singh K(1)(4).

Author information:

(1)Centre of Excellence for Tribal Health, AIIMS Jodhpur, Rajasthan, India.

(2)Department of Assistant Program Manager, Word Vision, India.

(3)Department of Obstetrics and Gynaecology, AIIMS Jodhpur, Rajasthan, India.

(4)Department of Paediatrics AIIMS Jodhpur, Rajasthan, India.

INTRODUCTION: A high level of community awareness and positive perception 

towards tuberculosis and its management is crucial for the successful outcome of 

any control measure. In India the Accredited Social Health Activist (ASHA) plays 

a key role in providing awareness and counselling on healthcare issues and 

management, particularly in remote areas. The tribal population is vulnerable to 

such infectious diseases due to resource limitations and remote locations. We 

assessed the knowledge, attitude, and practice (KAP) regarding directly observed 

therapy (DOT) among ASHA workers in the tribal belt of the Sirohi district of 

Rajasthan state.

MATERIAL AND METHODS: This cross-sectional study was conducted among ASHA 

workers of Sirohi district from January 2021 to June 2021. A predesigned and 

structured questionnaire was used to gather information on knowledge, attitude, 

and practices regarding the management of tuberculosis and DOT.

RESULTS: A total of 95 ASHAs participated in the study with a mean age of 35.82 

years. Good knowledge (Mean score = 6.2947 ± 1.08052) was observed regarding 

tuberculosis and DOT. 81% (n = 74) have good knowledge regarding DOT whereas 

most have a poor attitude and only 47% have adequate practice. A 55% of ASHAs 

did not adhere even a single TB patient in the last three years.

CONCLUSION: In our study, knowledge gaps were identified which may result in 

substandard patient care. The structured refresher training towards DOT and also 

training to work in tribal areas will further improve the KAP of ASHAs. It might 

be needed to provide a module or curriculum regarding awareness among ASHAs for 

strengthening follow-up system for tuberculosis patients among the tribal 

population.
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Sarcoidosis is an uncommon disease involving pulmonary parenchyma and lymph 

nodes. Non-necrotizing, bilaterally symmetric hilar, and right paratracheal 

lymph nodes are the pathognomonic imaging features of sarcoidosis. Rarely, 

atypical radiological findings of sarcoidosis may mimic mycobacterial 

infections, posing a diagnostic dilemma, especially in tuberculosis endemic 

countries. In this report, we have discussed the case of a 61-year-old female 

presenting with multiple conglomerated necrotic mediastinal lymph nodes on 

computed tomography that looked tubercular but eventually turned out to be 

sarcoidosis. It is important for primary care physicians, who are the first 

point of contact for patients, to keep in mind the atypical radiologic 

manifestations of sarcoidosis, in order to reach a timely diagnosis and help 

reduce the associated morbidity and mortality.
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Concomitant squamous cell carcinoma (SCC) and renal tuberculosis (TB) are a rare 

presentation. It is associated with poor prognosis and poses a challenge in the 

management. To the best of our knowledge, we present a challenging first 

document case of locally advanced SCC of the bladder with coactive renal 

tuberculosis.

© 2023 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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Mycobacterium tuberculosis (M. tb) continues to be a leading cause of mortality 

within developing countries. The BCG vaccine to promote immunity against M. tb 

is widely used in developing countries and only in specific circumstances within 

the United States. However, current the literature reports equivocal data on the 

efficacy of the BCG vaccine. Critical within their role in the innate immune 

response, neutrophils serve as one of the first responders to infectious 

pathogens such as M. tb. Neutrophils promote effective clearance of M. tb 

through processes such as phagocytosis and the secretion of destructive 

granules. During the adaptative immune response, neutrophils modulate 

communication with lymphocytes to promote a strong pro-inflammatory response and 

to mediate the containment M. tb through the production of granulomas. In this 

review, we aim to highlight and summarize the role of neutrophils during an M. 

tb infection. Furthermore, the authors emphasize the need for more studies to be 

conducted on effective vaccination against M. tb.
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Tuberculosis (TB) is a highly infectious disease that primarily affects the 

lungs, but extrapulmonary affection can occur with lymphatic or hematogenous 

spread. Skeletal affection commonly involves the spine, but cervical vertebral 

affection is rare. We report a 23-year-old female patient who presented to the 

hospital with diffuse limb weakness and neck pain as the only complaints. MRI of 

the cervical spine revealed a peripherally enhancing lesion arising from the 

posterior aspects of the cervical vertebrae with compressive myelopathy. She 

underwent surgical decompression and was noted to have caseous drainage during 

the procedure. She was started promptly on anti-tuberculous therapy after she 

had a positive interferon-gamma release assay. Late culture results confirmed 

isolated cervical TB of the vertebrae as the diagnosis. Prompt awareness and 

initiation of treatment for vertebral TB are necessary as clinical presentation 

can mimic other infectious and malignant etiologies.
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Mur enzymes serve as critical molecular devices for the synthesis of 

UDP-MurNAc-pentapeptide, the main building block of bacterial peptidoglycan 

polymer. These enzymes have been extensively studied for bacterial pathogens 

such as Escherichia coli and Staphylococcus aureus. Various selective and mixed 

Mur inhibitors have been designed and synthesized in the past few years. 

However, this class of enzymes remains relatively unexplored for Mycobacterium 

tuberculosis (Mtb), and thus offers a promising approach for drug design to 

overcome the challenges of battling this global pandemic. This review aims to 

explore the potential of Mur enzymes of Mtb by systematically scrutinizing the 

structural aspects of various reported bacterial inhibitors and implications 

concerning their activity. Diverse chemical scaffolds such as thiazolidinones, 

pyrazole, thiazole, etc., as well as natural compounds and repurposed compounds, 

have been reviewed to understand their in silico interactions with the receptor 

or their enzyme inhibition potential. The structural diversity and wide array of 

substituents indicate the scope of the research into developing varied analogs 

and providing valuable information for the purpose of modifying reported 

inhibitors of other multidrug-resistant microorganisms. Therefore, this provides 

an opportunity to expand the arsenal against Mtb and overcome 

multidrug-resistant tuberculosis.
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Mycobacterium tuberculosis, the pathogen that causes tuberculosis, is 

responsible for the death of 1.5 million people each year and the number of 

bacteria resistant to the standard regimen is constantly increasing. This 

highlights the need to discover molecules that act on new M. tuberculosis 

targets. Mycolic acids, which are very long-chain fatty acids essential for M. 

tuberculosis viability, are synthesized by two types of fatty acid synthase 

(FAS) systems. MabA (FabG1) is an essential enzyme belonging to the FAS-II 

cycle. We have recently reported the discovery of anthranilic acids as MabA 

inhibitors. Here, the structure-activity relationships around the anthranilic 

acid core, the binding of a fluorinated analog to MabA by NMR experiments, the 

physico-chemical properties and the antimycobacterial activity of these 

inhibitors were explored. Further investigation of the mechanism of action in 

bacterio showed that these compounds affect other targets than MabA in 

mycobacterial cells and that their antituberculous activity is due to the 

carboxylic acid moiety which induces intrabacterial acidification.
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Tuberculosis (TB), an infectious airborne disease caused by Mycobacterium 

tuberculosis (Mtb), is a serious public health threat reported as the leading 

cause of morbidity and mortality worldwide. South Africa is a high-TB-burden 

country with TB being the highest infectious disease killer. This study 

investigated the distribution of Mtb mutations and spoligotypes in rural Eastern 

Cape Province. The Mtb isolates included were 1157 from DR-TB patients and 

analysed by LPA followed by spoligotyping of 441 isolates. The distribution of 

mutations and spoligotypes was done by spatial analysis. The rpoB gene had the 

highest number of mutations. The distribution of rpoB and katG mutations was 

more prevalent in four healthcare facilities, inhA mutations were more prevalent 

in three healthcare facilities, and heteroresistant isolates were more prevalent 

in five healthcare facilities. The Mtb was genetically diverse with Beijing more 

prevalent and largely distributed. Spatial analysis and mapping of gene 

mutations and spoligotypes revealed a better picture of distribution.
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Tuberculosis infection (TBI) is defined as a state of infection in which 

individuals host live Mycobacterium tuberculosis with or without clinical signs 

of active TB. It is now understood as a dynamic process covering a spectrum of 

responses to infection resulting from the interaction between the TB bacilli and 

the host immune system. The global burden of TBI is about one-quarter of the 

world's population, representing a reservoir of approximately 2 billion people. 

On average, 5-10% of people who are infected will develop TB disease over the 

course of their lives, but this risk is enhanced in a series of conditions, such 

as co-infection with HIV. The End-TB strategy promotes the programmatic 

management of TBI as a crucial endeavor to achieving global targets to end the 

TB epidemic. The current development of new diagnostic tests capable of 

discriminating between simple TBI and active TB, combined with novel 

short-course preventive treatments, will help achieve this goal. In this paper, 

we present the current situation and recent developments of management of TBI 

and the operational challenges.
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BACKGROUND: Major depressive disorders (MDDs) occurs frequently in patients with 

tuberculosis (TB). Elevated serum pro-inflammatory cytokine levels in MDD 

patients is a well-established fact. Therefore, an integrated clinical practice 

should be considered. However, the inflammatory status of MDD-TB patients is 

unknown. In this study, we analyze cytokines in activated-cells and sera from 

MDD-TB, TB, MDD patients, and healthy controls.

METHODS: Flow cytometry was used to evaluate the intracellular production of 

interferon (IFN)-gamma, tumor necrosis factor (TNF)-alpha, interleukin (IL)-12, 

and IL-10 by peripheral blood mononuclear cells after a polyclonal stimulation. 

A Bio-Plex Luminex system was used to measure serum cytokine and chemokine 

levels in the study groups.

RESULTS: We observed a 40.6% prevalence of MDD in TB patients. The proportion of 

IFN-gamma-producing cells was higher in MDD-TB patients than other pathological 

groups. Nevertheless, the percentage of TNF-alpha- and IL-12-producing cells was 

similar between MDD-TB and TB patients. Likewise, MDD-TB and TB patients showed 

similar serum pro-inflammatory cytokine and chemokine levels, which were 

significantly lower than those in MDD patients. By multiple correspondence 

analyses, we observed that low levels of serum IL-4, IL-10, and IL-13 were 

powerfully associated with TB comorbidities with MDD.

CONCLUSIONS: A high frequency of IFN-γ-producing cells is associated with low 

levels of serum anti-inflammatory cytokines in MDD-TB patients.
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A small set of twelve compounds of a nitrofuran carboxamide chemotype was 

elaborated from a readily available 2,6-diazaspiro[3.4]octane building block, 

exploring diverse variants of the molecular periphery, including various azole 

substituents. The in vitro inhibitory activities of the synthesized compounds 

were assessed against Mycobacterium tuberculosis H37Rv. As a result, a 

remarkably potent antitubercular lead displaying a minimal inhibitory 

concentration of 0.016 μg/mL was identified.
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Tuberculosis (TB) is characterised by chronic non-resolving inflammation. The 

effects of the host immune and inflammatory response to reduce iron acquisition 

by the bacteria, together with other contributing factors, predispose TB 

patients to anaemia of infection and iron deficiency anaemia (IDA). The presence 

of anaemia in TB patients has been linked to poor clinical outcomes. However, 

due to the reliance of the bacteria on iron, the management of anaemia in TB is 

complicated, and anaemia of infection is likely to resolve with correct TB drug 

treatment. On the other hand, IDA may require iron supplementation. This review 

aims to describe iron metabolism in TB and how this contributes to the 

development of iron deficiency and anaemia. Additionally, we summarise the 

evidence on the association between iron status and clinical outcomes as well as 

the available preclinical and clinical trials on iron supplementation in TB.
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Tuberculosis remains (TB) to be one of the most common causes of child morbidity 

and mortality. Abdominal TB is not frequently diagnosed and, although its 

incidence is not definitively established, there are data that seem to indicate 

that it accounts for approximately 1-3% of all pediatric TB cases and for no 

more than 10% of those with extrapulmonary manifestations. It seems, however, 

that abdominal TB is significantly more common than usually thought as signs and 

symptoms are non-specific and may mimic other diseases. The delayed or wrong 

diagnosis of pediatric abdominal TB can have dramatic consequences as they can 

lead to untreated TB with miliary dissemination, unnecessary surgery, or 

dangerous drug therapies. This report describes five cases of abdominal TB 

diagnosed among 216 pediatric patients admitted for TB in Italy from 2011 to 

2021. Our cases evidence that abdominal TB is a complex and potentially very 

severe disease that, when not appropriately diagnosed, may be associated with 

severe complications and prolonged anti-TB therapy. Discussion among specialists 

is crucial to achieve an early diagnosis and to promptly start the anti-TB 

treatment. Further studies are needed to clarify the appropriate duration of 

therapy as well as management of MDR abdominal TB cases.
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The spread of drug-resistant forms of TB dictates the need for surgical 

treatment in the complex of anti-tuberculosis measures in Russia. Most often, 

surgical intervention is performed in the case of pulmonary tuberculoma or 

fibrotic cavitary tuberculosis (FCT). This study is devoted to the search for 

biomarkers that characterize the course of disease in surgical TB patients. It 

is assumed that such biomarkers will help the surgeon decide on the timing of 

the planned operation. A number of serum microRNAs, potential regulators of 

inflammation and fibrosis in TB, selected on the basis of PCR-Array analysis, 

were considered as biomarkers. Quantitative real time polymerase chain reaction 

and receiver operating curves (ROC) were used to verify Array data and to 

estimate the ability of microRNAs (miRNAs) to discriminate between healthy 

controls, tuberculoma patients, and FCT patients. The study showed that miR-155, 

miR-191 and miR-223 were differentially expressed in serum of tuberculoma with 

"decay" and tuberculoma without "decay" patients. Another combination (miR-26a, 

miR-191, miR-222 and miR-320) forms a set to differentiate between tuberculoma 

with "decay" and FCT. Patients with tuberculoma without "decay" diagnosis differ 

from those with FCT in serum expression of miR-26a, miR-155, miR-191, miR-222 

and miR-223. Further investigations are required to evaluate these sets on a 

larger population so as to set cut-off values that could be applied in 

laboratory diagnosis.
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Graphene Oxide has been proposed as a potential adjuvant to develop improved 

anti-TB treatment, thanks to its activity in entrapping mycobacteria in the 

extracellular compartment limiting their entry in macrophages. Indeed, when 

administered together with linezolid, Graphene Oxide significantly enhanced 

bacterial killing due to the increased production of Reactive Oxygen Species. In 

this work, we evaluated Graphene Oxide toxicity and its anti-mycobacterial 

activity on human peripheral blood mononuclear cells. Our data show that 

Graphene Oxide, different to what is observed in macrophages, does not support 

the clearance of Mycobacterium tuberculosis in human immune primary cells, 

probably due to the toxic effects of the nano-material on monocytes and CD4+ 

lymphocytes, which we measured by cytometry. These findings highlight the need 

to test GO and other carbon-based nanomaterials in relevant in vitro models to 

assess the cytotoxic activity while measuring antimicrobial potential.
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Tuberculosis (TB) is considered one of the most widespread and devastating 

zoonotic diseases in low-income countries, with a cosmopolitan distribution. The 

aim of this 10-year retrospective survey (from 2011 to 2020) was to determine 

the frequency of bovine, ovine, and goat tuberculosis in different local 

slaughterhouses across Constantine Province, Algeria. The control of livestock 

carcasses was systematically performed by veterinarian inspectors, after each 

stage of the slaughter process. The routine abattoir inspection included the 

detection of visible abnormalities on different organs and lymph nodes. The 

overall prevalence of tuberculosis recorded in slaughtered animals was 0.83%, 

with the following distribution among species: 2.73% in cattle, 0.001% in sheep, 

and 0.0% in goats. During the study period, there was a strong correlation (R = 

0.82) (p < 0.01) between tuberculosis occurrence and the number of slaughtered 

cattle. Fluctuations in monthly TB prevalence ranged from 2% to 24.8% between 

2018 and 2020, although there were no statistically significant correlations 

between infection and the age or gender of the animals, except for the year 2020 

when a significantly higher (p = 0.017) percentage of TB cases were recorded in 

female cattle compared to male cattle. The average monthly weight of the 

confiscated livers and lungs ranged significantly (p ≤ 0.05) from 150 kg to 350 

kg. The study results provide baseline data regarding livestock tuberculosis 

monitoring in the area of Constantine, Algeria, indicating that the disease 

incidence is not highly alarming, yet remains a serious public and animal health 

issue in the screened region.
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BACKGROUND AND OBJECTIVES: The incidence of tuberculosis lymphadenopathy (TBLA) 

is increasing, and diagnostic procedures lack sensitivity and are often highly 

invasive. TBLA may be asymptomatic, and differential diagnosis with other 

adenopathies (ADPs) is difficult. We evaluated a blood-cell interferon-γ release 

assay (IGRA) with two different stage-specific mycobacterial antigens for the 

differential diagnosis of ADP suspected of mycobacterial origin.

METHODS: Twenty-one patients were included and divided into three groups: (1) 

cervical/axillar ADP (n = 8), (2) mediastinal ADP (n = 10), and (3) disseminated 

ADP (n = 3). The mycobacterial antigens used for the IGRA were the 

heparin-binding haemagglutinin (HBHA) and the early-secreted antigenic target-6 

(ESAT-6), a latency-associated antigen and a bacterial replication-related 

antigen, respectively. Diagnosis of TBLA based on microbiological results and/or 

response to anti-TB treatment was obtained for 15 patients.

RESULTS: An IGRA profile highly suggestive of active TB (higher IFN-γ response 

to ESAT-6 compared to HBHA) was found for 3/6 TBLA patients from group 1, and 

for all the TBLA patients from groups 2 and 3, whereas this profile was not 

noticed in patients with a final alternative diagnosis.

CONCLUSION: These results highlight the potential value of this combined 

HBHA/ESAT-6 IGRA as a triage test for the differential diagnosis of ADP.
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The first application of aluminum foil (Al F) as a low-cost/high-availability 

substrate for sandwich immunoassay using surface-enhanced Raman spectroscopy 

(SERS) is reported. Untreated and unmodified Al F and gold film are used as 

substrates for sandwich SERS immunoassay to detect tuberculosis biomarker MPT64 

and human immunoglobulin (hIgG) in less than 24 h. The limits of detection 

(LODs) for tuberculosis (TB) biomarker MPT64 on Al foil, obtained with 

commercial antibodies, are about 1.8-1.9 ng/mL, which is comparable to the best 

LOD (2.1 ng/mL) reported in the literature for sandwich ELISA, made with fresh 

in-house antibodies. Not only is Al foil competitive with traditional SERS 

substrate gold for the sandwich SERS immunoassay in terms of LOD, which is in 

the range 18-30 pM or less than 1 pmol of human IgG, but it also has a large 

cost/availability advantage over gold film. Moreover, human IgG assays on Al 

foil and Si showed better selectivity (by about 30-70% on Al foil and at least 

eightfold on Si) and a nonspecific response to rat or rabbit IgG, in comparison 

to the selectivity in assays using gold film.
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A more effective vaccine against tuberculosis than Bacille Calmette-Guérin (BCG) 

is urgently needed. BCG derived recombinant VPM1002 has been found to be more 

efficacious and safer than the parental strain in mice models. Newer candidates, 

such as VPM1002 Δpdx1 (PDX) and VPM1002 ΔnuoG (NUOG), were generated to further 

improve the safety profile or efficacy of the vaccine. Herein, we assessed the 

safety and immunogenicity of VPM1002 and its derivatives, PDX and NUOG, in 

juvenile goats. Vaccination did not affect the goats' health in regards to 

clinical/hematological features. However, all three tested vaccine candidates 

and BCG induced granulomas at the site of injection, with some of the nodules 

developing ulcerations approximately one month post-vaccination. Viable vaccine 

strains were cultured from the injection site wounds in a few NUOG- and PDX- 

vaccinated animals. At necropsy (127 days post-vaccination), BCG, VPM1002, and 

NUOG, but not PDX, still persisted at the injection granulomas. All strains, 

apart from NUOG, induced granuloma formation only in the lymph nodes draining 

the injection site. In one animal, the administered BCG strain was recovered 

from the mediastinal lymph nodes. Interferon gamma (IFN-γ) release assay showed 

that VPM1002 and NUOG induced a strong antigen-specific response comparable to 

that elicited by BCG, while the response to PDX was delayed. Flow cytometry 

analysis of IFN-γ production by CD4+, CD8+, and γδ T cells showed that CD4+ T 

cells of VPM1002- and NUOG-vaccinated goats produced more IFN-γ compared to 

BCG-vaccinated and mock-treated animals. In summary, the subcutaneous 

application of VPM1002 and NUOG induced anti-tuberculous immunity, while 

exhibiting a comparable safety profile to BCG in goats.
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Mycobacterium tuberculosis (M. tb), the causative agent of TB, is a recalcitrant 

pathogen that is rife around the world, latently infecting approximately a 

quarter of the worldwide population. The asymptomatic status of the dormant 

bacteria escalates to the transmissible, active form when the host's immune 

system becomes debilitated. The current front-line treatment regimen for 

drug-sensitive (DS) M. tb strains is a 6-month protocol involving four different 

drugs that requires stringent adherence to avoid relapse and resistance. 

Poverty, difficulty to access proper treatment, and lack of patient compliance 

contributed to the emergence of more sinister drug-resistant (DR) strains, which 

demand a longer duration of treatment with more toxic and more expensive drugs 

compared to the first-line regimen. Only three new drugs, bedaquiline (BDQ) and 

the two nitroimidazole derivatives delamanid (DLM) and pretomanid (PMD) were 

approved in the last decade for treatment of TB-the first anti-TB drugs with 

novel mode of actions to be introduced to the market in more than 50 

years-reflecting the attrition rates in the development and approval of new 

anti-TB drugs. Herein, we will discuss the M. tb pathogenesis, current treatment 

protocols and challenges to the TB control efforts. This review also aims to 

highlight several small molecules that have recently been identified as 

promising preclinical and clinical anti-TB drug candidates that inhibit new 

protein targets in M. tb.
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Pathological similarities between sarcoidosis (SA) and tuberculosis (TB) suggest 

the role of mycobacterial antigens in the etiopathogenesis of SA. The 

Dubaniewicz group revealed that not whole mycobacteria, but Mtb-HSP70, Mtb-HSP 

65, and Mtb-HSP16 were detected in the lymph nodes, sera, and precipitated 

immune complexes in patients with SA and TB. In SA, the Mtb-HSP16 concentration 

was higher than that of Mtb-HSP70 and that of Mtb-HSP65, whereas in TB, the 

Mtb-HSP16 level was increased vs. Mtb-HSP70. A high Mtb-HSP16 level, induced by 

low dose-dependent nitrate/nitrite (NOx), may develop a mycobacterial or 

propionibacterial genetic dormancy program in SA. In contrast to TB, increased 

peroxynitrite concentration in supernatants of peripheral blood mononuclear cell 

cultures treated with Mtb-HSP may explain the low level of NOx detected in SA. 

In contrast to TB, monocytes in SA were resistant to Mtb-HSP-induced apoptosis, 

and CD4+T cell apoptosis was increased. Mtb-HSP-induced apoptosis of CD8+T cells 

was reduced in all tested groups. In Mtb-HSP-stimulated T cells, lower 

CD8+γδ+IL-4+T cell frequency with increased TNF-α,IL-6,IL-10 and decreased 

INF-γ,IL-2,IL-4 production were present in SA, as opposed to an increased 

presence of CD4+γδ+TCR cells with increased TNF-α,IL-6 levels in TB, vs. 

controls. Mtb-HSP modulating the level of co-stimulatory molecules, regulatory 

cells, apoptosis, clonal deletion, epitope spread, polyclonal activation and 

molecular mimicry between human and microbial HSPs may also participate in the 

induction of autoimmunity, considered in SA. In conclusion, in different 

genetically predisposed hosts, the same antigens, e.g., Mtb-HSP, may induce the 

development of TB or SA, including an autoimmune response in sarcoidosis.
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Sepsis is a significant cause of mortality among people living with human 

immunodeficiency virus (HIV) in sub-Saharan Africa. In the planning period prior 

to the start of a large multi-country clinical trial studying the efficacy of 

the immediate empiric addition of anti-tuberculosis therapy to standard-of-care 

antibiotics for sepsis in people living with HIV, we used decision analysis to 

assess the costs and potential health outcome impacts of the clinical trial 

design based on preliminary data and epidemiological parameter estimates. The 

purpose of this analysis was to highlight this approach as a case example where 

decision analysis can estimate the cost effectiveness of a proposed clinical 

trial design. In this case, we estimated the impact of immediate empiric 

anti-tuberculosis (TB) therapy versus the diagnosis-dependent standard of care 

using three different TB diagnostics: urine TB-LAM, sputum Xpert-MTB/RIF, and 

the combination of LAM/Xpert. We constructed decision analytic models comparing 

the two treatment strategies for each of the three diagnostic approaches. 

Immediate empiric-therapy demonstrated favorable cost-effectiveness compared 

with all three diagnosis-dependent standard of care models. In our 

methodological case exemplar, the proposed randomized clinical trial 

intervention demonstrated the most favorable outcome within this decision 

simulation framework. Applying the principles of decision analysis and economic 

evaluation can have significant impacts on study design and clinical trial 

planning.
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(1) Background: Infection with the Human Immunodeficiency Virus (HIV) is a 

significant challenge for tuberculosis (TB) control, with increasing mortality 

rates worldwide. Moreover, the loss to follow-up is very high, with low 

adherence to treatment, resulting in unfavorable endpoints. This study aimed to 

analyze the effectiveness of TB treatment in patients coinfected with HIV/AIDS 

and its associated factors. (2) Methods: Patients coinfected with TB and 

HIV/AIDS at a Reference Hospital for infectious diseases were followed up for a 

maximum of one year from the start of TB treatment until cure or censorship 

(death, abandonment, and transfer) from 2015 to 2019. The Cox proportional model 

was used to identify risk factors for effectiveness. (3) Results: Of the 244 

patients included in the cohort, 58.2% (142/244) had no treatment effectiveness, 

12.3% (30/244) died, and 11.1% (27/244) abandoned treatment. Viral suppression 

at the onset of TB treatment (HR = 1.961, CI = 1.123-3.422), previous use of 

Antiretroviral Therapy (HR = 1.676, CI = 1.060-2.651), new cases (HR = 2.407, CI 

= 1.197-3.501), not using illicit drugs (HR = 1.763, CI = 1.141-2.723), and 

using the basic TB regimen (HR = 1.864, CI = 1.084-3.205) were significant 

variables per the multivariate Cox regression analysis. (4) Conclusion: TB 

treatment for most TB patients coinfected with HIV/AIDS was not effective. This 

study identified that an undetectable viral load at the beginning of the 

disease, previous use of ART, not using illicit drugs and not having previously 

taken anti-TB treatment are factors associated with successful TB treatment.
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INTRODUCTION: Tuberculosis (TB) is one of the most prevalent respiratory 

diseases in the world. In 2020 there were at least 9.9 million new infections, 

with 1.5 million deaths. Approximately 10% of people infected with Mycobacterium 

tuberculosis develop the disease during the first 2 to 5 years after infection. 

In South America, the diagnosis of Latent Tuberculosis Infections (LTBI) 

continues to be performed through the Mantoux tuberculin skin test (TST).

OBJECTIVE: The objective of our study was to compare the sensitivity of a new 

immunofluorescence IGRA test against a widely available IGRA kit on the market.

MATERIAL AND METHOD: Close contact with infectious TB patients, HIV patients, or 

immunocompromised for another cause were recruited. Two interferon-gamma release 

assay (IGRA) diagnostic kits were used and compared with TST.

RESULTS: 76 patients were recruited, 93.42% were Chilean nationality, and 98.68% 

of the patients did not have immunosuppression. The sensitivity of the new 

technique was 88.89%, and the specificity was 92.50% in the study population 

compared to the IGRA previously used. In the subgroup older than 36 years, the 

sensitivity was 95.65%, and the specificity was 89.47%.

CONCLUSION: IGRA techniques are a new resource in clinical laboratories to make 

an accurate diagnosis of LTBI in the region of the Americas. In our population, 

the greatest benefit of this new IGRA would be observed in people over 36 years 

of age, where the sensitivity of the technique was like that of the currently 

available test.
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BACKGROUND: Tuberculosis (TB) is one of the leading causes of death worldwide 

and a major cause of ill health. Without treatment, the mortality rate of TB is 

approximately 50%; with treatment, most patients with TB can be cured. However, 

anti-TB drug treatments may result in many adverse effects. Therefore, it is 

important to detect and predict these adverse effects early. Our study aimed to 

build models using an artificial intelligence/machine learning approach to 

predict acute hepatitis, acute respiratory failure, and mortality after TB 

treatment.

MATERIALS AND METHODS: Adult patients (age ≥ 20 years) who had a TB diagnosis 

and received treatment from January 2004 to December 2021 were enrolled in the 

present study. Thirty-six feature variables were used to develop the predictive 

models with AI. The data were randomly stratified into a training dataset for 

model building (70%) and a testing dataset for model validation (30%). These 

algorithms included XGBoost, random forest, MLP, light GBM, logistic regression, 

and SVM.

RESULTS: A total of 2248 TB patients in Chi Mei Medical Center were included in 

the study; 71.7% were males, and the other 28.3% were females. The mean age was 

67.7 ± 16.4 years. The results showed that our models using the six AI 

algorithms all had a high area under the receiver operating characteristic curve 

(AUC) in predicting acute hepatitis, respiratory failure, and mortality, and the 

AUCs ranged from 0.920 to 0.766, 0.884 to 0.797, and 0.834 to 0.737, 

respectively.

CONCLUSIONS: Our AI models were good predictors and can provide clinicians with 

a valuable tool to detect the adverse prognosis in TB patients early.
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The current study reports on the development of a rapid and cost-effective 

TB-antigen diagnostic test for the detection of Mycobacterium biomarkers from 

non-sputum-based samples. Two gold nanoparticle (AuNP)-based rapid diagnostic 

tests (RDTs) in the form of lateral flow immunoassays (LFIAs) were developed for 

detection of immunodominant TB antigens, the 6 kDa early secreted antigen target 

EsxA (ESAT-6) and the 10 kDa culture filtrate protein EsxB (CFP-10). AuNPs were 

synthesized using the Turkevich method and characterized by UV-vis 

spectrophotometer and transmission electron microscope (TEM). The AuNP-detection 

probe conjugation conditions were determined by comparing the stability of 14 nm 

AuNPs at different pH conditions, following salt challenge. Thereafter, ESAT-6 

and CFP-10 antibodies were conjugated to the AuNPs and used for the colorimetric 

detection of TB antigens. Selection of the best detection and capture antibody 

pairs was determined by Dot spotting. The limits of detection (LODs) for the 

LFIAs were evaluated by dry testing. TEM results showed that the 14 nm AuNPs 

were mostly spherical and well dispersed. The ESAT-6 LFIA prototype had an LOD 

of 0.0625 ng/mL versus the CFP-10 with an LOD of 7.69 ng/mL. Compared to other 

studies in the literature, the LOD was either similar or lower, outperforming 

them. Moreover, in some of the previous studies, an enrichment/extraction step 

was required to improve on the LOD. In this study, the LFIAs produced results 

within 15 min and could be suitable for use at PoCs either in clinics, mobile 

clinics, hospitals or at home by the end user. However, further studies need to 

be conducted to validate their use in clinical samples.
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Tuberculosis (TB) has been a devastating human illness for thousands of years. 

According to the WHO, around 10.4 million new cases of tuberculosis are 

identified every year, with 1.8 million deaths. To reduce these statistics and 

the mortality rate, an early and accurate TB diagnosis is essential. This study 

offers a highly sensitive and selective electrochemical biosensor for 

Mycobacterium tuberculosis (MTB) detection based on a ternary nanocomposite of 

reduced graphene oxide, polydopamine, and gold nanoparticles (rGO-PDA-AuNP). 

Avidin-biotin coupling was used to bind the MTB probe DNA onto the rGO-PDA-AuNP 

modified glassy carbon electrode (ssDNA/avidin/rGO-PDA-AuNP). UV-Visible, Raman, 

XRD, and TEM were used to evaluate the structural and morphological 

characteristics of rGO-PDA-AuNP. Furthermore, DNA immobilization is validated 

using FESEM and FT-IR techniques. The modified electrodes were electrochemically 

analyzed using cyclic voltammetry (CV) and linear sweep voltammetry (LSV), and 

the results indicate that the produced electrode can detect target DNA up to 0.1 

× 10-7 mM with 2.12 × 10-3 mA µM-1 sensitivity and a response time of 5 s. The 

constructed genosensor displayed high sensitivity and stability, and it also 

provides a unique strategy for diagnosing MTB at an early stage. Furthermore, 

our rGO-PDA-AuNP/GCE-based electrochemical platform has broad potential for 

creating biosensor systems for detecting various infectious pathogens and 

therapeutically significant biomarkers.
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Mycobacterial infections are significant issues in zoo animals, influencing 

animal welfare, conservation efforts, and the zoonotic potential of pathogens. 

Although tuberculosis is recognised to be highly dangerous, paratuberculosis can 

also lead to animal losses and is potentially dangerous for humans. The aim of 

the current study was to confirm whether Mycobacterium avium spp. 

paratuberculosis (MAP) infections are currently present in zoos in Poland. 

Faeces samples (n = 131) were collected from different animal species from eight 

zoos in Poland. The faeces were decontaminated and inoculated into Herrold's Egg 

Yolk Media. The species was determined using commercial DNA testing. The IS900 

was checked using RT-PCR. The culture was positive in seven samples: five with 

M. avium, one with Mycobacterium fortiatum, and one without any identified 

Mycobacterium species. RT-PCR confirmed MAP genetic material in nine animals. 

Our findings represent the first confirmation of MAP in bongo (Tragelaphus 

eurycerus), indicating that it is present in Polish zoological gardens. 

Fortunately, the disease can be monitored more easily due to recent legislation 

(the Animal Health Law).
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Tuberculosis (TB) treatment failure is a health burden, as the patient remains a 

source of infection and may lead to the development of multi-drug resistance 

(MDR). Information from cases of treatment failure that develop into MDR, which 

is related to a history of previous TB treatment, in accordance with the 

pharmacokinetic aspect, is one important thing to prevent TB treatment failure 

and to prevent drug resistance. This was an observational descriptive study in 

an acquired MDR-TB patient who had a prior history of treatment failure. A 

structured questionnaire was used to collect information. The questionnaire 

consisted of a focus on the use of TB drug formulas during the treatment period, 

as well as when and how to take them. This study included 171 acquired MDR-TB 

patients from treatment failure cases. An amount of 64 patients received the 

separated TB drug, and 107 patients received the fixed dose combination (FDC) TB 

drug. An amount of 21 (32.8%) patients receiving separated TB drug and six 

(5.6%) patients receiving FDC TB drug took their drug in divided doses. In 

addition, three (4.7%) patients receiving separated TB drug and eight (7.5%) 

patients receiving FDC TB drug took their drug with food. An amount of 132 out 

of 171 (77.2%) patients had a history of incorrect treatment that developed into 

MDR-TB. Education on how to take the correct medication, both the separate 

version and the FDC TB drug, according to the pharmacokinetic aspect, is 

important before starting TB treatment.

DOI: 10.3390/antibiotics12030598

PMCID: PMC10044547

PMID: 36978465

86. Antibiotics (Basel). 2023 Mar 15;12(3):590. doi: 10.3390/antibiotics12030590.

Perchlozone Resistance in Clinical Isolates of Mycobacterium tuberculosis.

Ushtanit A(1), Mikhailova Y(2), Krylova L(2), Grigorash D(3), Makarova M(2), 

Safonova S(2), Zimenkov D(1).

Author information:

(1)Center for Precision Genome Editing and Genetic Technologies for Biomedicine, 

Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, 119991 

Moscow, Russia.

(2)The Moscow Research and Clinical Center for Tuberculosis Control, Moscow 

Government Health Department, 107014 Moscow, Russia.

(3)Join-Stock Company «Pharmasyntez», 664040 Irkutsk, Russia.

The emergence of drug-resistant tuberculosis forced the development of new drugs 

and the screening of more effective or less toxic analogues. Mycolic acid 

biosynthesis is targeted by several antituberculosis drugs, isoniazid being one 

of the most important in tuberculosis therapy. Recently, perchlozone, acting on 

another step in the FAS-II cycle, was officially approved for tuberculosis 

treatment in the Russian Federation and was included in the Russian national 

clinical guidelines. Using the serial dilution method on 7H10 agar plates for 

perchlozone and a Sensititre MYCOTB microdilution plate, we analyzed the 

phenotypic properties of primary clinical isolates of M. tuberculosis and 

analyzed the molecular determinants of resistance to isoniazid, ethionamide, and 

perchlozone. We found a wide variation in the MIC of perchlozone from 2 to 64 

mg/L, correlating with the overall resistance profile: the MIC was higher for 

MDR and pre-XDR isolates. The cross-resistance between ethionamide and 

perchlozone was driven by mutations in the ethA gene encoding monooxygenase 

responsible for the activation of both drugs. The presumably susceptible to 

perchlozone and wild-type strains had MICs ranging from 2 to 4 mg/L, and the 

breakpoint was estimated to be 4 or 8 mg/L. In conclusion, susceptibility to 

perchlozone is retained for a part of the MDR strains, as is susceptibility to 

ethionamide, providing the possibility of therapy for such cases based on 

phenotypic or molecular analysis.
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Tuberculosis (TB) is a serious infectious disease caused by Mycobacterium 

tuberculosis (MTB) and a significant health concern worldwide. The main threat 

to the elimination of TB is the development of resistance by MTB to the 

currently used antibiotics and more extended treatment methods, which is a 

massive burden on the health care system. As a result, there is an urgent need 

to identify new, effective therapeutic strategies with fewer adverse effects. 

The traditional medicines found in South Asia and Africa have a reservoir of 

medicinal plants and plant-based compounds that are considered another reliable 

option for human beings to treat various diseases. Abundant research is 

available for the biotherapeutic potential of naturally occurring compounds in 

various diseases but has been lagging in the area of TB. Plant-based compounds, 

or phytoproducts, are being investigated as potential anti-mycobacterial agents 

by reducing bacterial burden or modulating the immune system, thereby minimizing 

adverse effects. The efficacy of these phytochemicals has been evaluated through 

drug delivery using nanoformulations. This review aims to emphasize the value of 

anti-TB compounds derived from plants and provide a summary of current research 

on phytochemicals with potential anti-mycobacterial activity against MTB. This 

article aims to inform readers about the numerous potential herbal treatment 

options available for combatting TB.
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INTRODUCTION: Delays between self-reported symptom onset and commencement of 

effective treatment contribute to ongoing tuberculosis (TB) transmission, which 

is a particular concern in patients with drug-resistant (DR)-TB. The study 

authors assessed improvements in time to commencement of effective treatment in 

patients diagnosed with DR-TB in the Torres Strait-Papua New Guinea cross-border 

region.

METHODS: All laboratory-confirmed DR-TB cases diagnosed in the Torres Strait 

between 1 March 2000 and 31 March 2020 were reviewed. Total time from 

self-reported onset of symptoms to effective treatment commencement in different 

programmatic time periods was assessed. Pairwise analyses and time to event 

proportional hazard calculations were used to explore the association between 

delays in median time to effective treatment, and selected variables. Data were 

further analysed to examine predictors of excessive treatment delay.

RESULTS: The median number of days from self-reported onset of symptoms to 

effective treatment commencement was 124 days (interquartile range 51-214) over 

two decades. Between 2006 and 2012, most (57%) cases exceeded this 'grand 

median' while the median 'time to treat' in the most recent time period 

(2016-2020) was significantly reduced to 29 days (p<0.001). Although there was a 

reduction in the median 'time to treat' with the introduction of Xpert MTB/RIF 

(135 days pre-Xpert v 67 days post-Xpert) this was not statistically significant 

(p=0.07). Establishment of the Torres and Cape TB Control Unit on Thursday 

Island (2016-2020) was significantly associated with reduced treatment delay, 

compared to the previous TB program period (2000-2005, p<0.04; 2006-2012, 

p<0.001).

CONCLUSION: Minimising TB treatment delay in remote settings like the Torres 

Strait-Papua New Guinea cross-border region requires effective decentralised 

diagnosis and management structures. The results of this study suggest that the 

establishment of the Torres and Cape TB Control Unit on Thursday Island 

significantly improved time to commencement of effective TB treatment. Possible 

contributing factors include better TB education, cross-border communication and 

patient-centred care.
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BACKGROUND: The neutrophil-to-lymphocyte-ratio (NLR), 

neutrophil-to-monocyte-plus-lymphocyte-ratio (NMLR) and 

monocyte-to-lymphocyte-ratio (MLR) may have diagnostic potential for 

tuberculosis (TB).

METHODS: Data of two prospective multicenter studies in Switzerland were used, 

which included children <18 years with TB exposure, infection or disease or with 

febrile non-TB lower-respiratory-tract infection (nTB-LRTI).

RESULTS: Of the 389 children included 25 (6.4%) had TB disease, 12 (3.1%) TB 

infection, 28 (7.2%) were healthy TB exposed and 324 (83.3%) nTB-LRTI. Median 

(IQR) NLR was highest with 2.0 (1.2, 2.2) in children with TB disease compared 

to TB exposed [0.8 (0.6, 1.3); P = 0.002] and nTB-LRTI [0.3 (0.1, 1.0); P < 

0.001]. Median (IQR) NMLR was highest with 1.4 (1.2, 1.7) in children with TB 

disease compared to healthy exposed [0.7 (0.6, 1.1); P = 0.003] and children 

with nTB-LRTI [0.2 (0.1, 0.6); P < 0.001). Receiver operating characteristic 

curves to detect TB disease compared to nTB-LRTI for NLR and NMLR had an area 

under the curve of 0.82 and 0.86, the sensitivity of 88% and 88%, and 

specificity of 71% and 76%, respectively.

CONCLUSION: NLR and NMLR are promising, easy-to-obtain diagnostic biomarkers to 

differentiate children with TB disease from other lower respiratory tract 

infections. These results require validation in a larger study and in settings 

with high and low TB endemicity.
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Concerning large game in Portugal, there is an epidemiological risk area for 

tuberculosis where the pressure of tuberculosis infection in wild animals is 

high. Hunters and other people involved in managing carcasses (evisceration 

and/or initial examination) of these animals should be considered as a high-risk 

population for sporadic occupational zoonotic infection. This study aims to 

evaluate and indicate these stakeholders' main risk practices. The survey was 

carried out in two phases: a first phase with an anonymous survey to hunters 

about self-consumption of game meat and carcass handling practices, and a second 

phase of evaluation in loco of the practices carried out at collection points 

after driven hunts. As the main results suggested in this study, bad practices 

and improper handling of hunted carcasses potentially infected with tuberculosis 

were marked in both phases of the survey, mostly related to the lack of 

recognition of tuberculosis-like lesions and the non-use of individual 

protection material, such as gloves and masks. It is evident that stakeholders 

are interested in learning more about how to perform initial examination 

properly and what kind of biosecurity measures can be adopted to minimize 

zoonotic infection risk.
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BACKGROUND: As tuberculosis (TB) is an airborne disease requiring multi-month 

therapy, systems of TB detection and care were profoundly impacted by the 

COVID-19 pandemic. The worsening economic situation, including income, food, and 

housing insecurity, impacted the social conditions in which TB-already a leading 

killer in resource-limited settings-thrives. This study assesses the impact of 

COVID-19 on TB detection and treatment in Lesotho.

METHODS: We used routine program data from 78 health facilities in Lesotho. We 

created time series models from July 2018 to March 2021 to quantify 

COVID-19-related disruptions to TB program indicators: outpatient visits; 

presumptive, diagnosed, treated, and HIV co-infected cases; and treatment 

outcomes including successful (cured and completed) and unsuccessful (death and 

treatment outcome unknown).

RESULTS: We observed a significant decline in cumulative outpatient visits 

(-37.4%, 95% prediction interval [PI]: -40.1%, -28.7%) and new TB cases 

diagnosed (-38.7%, 95%PI: -47.2%, -28.4%) during the pandemic, as well as TB-HIV 

co-infections (-67.0%, 95%PI: -72.6%, -60.0%). However, we observed no 

difference in treatment success (-2.1%, 95%PI: -17.0%, 15.8%).

CONCLUSIONS: TB case detection in Lesotho fell during the COVID-19 pandemic, 

likely related to the uptake of overall health services. However, treatment 

success rates did not change, indicating a strong health system and the success 

of local strategies to maintain treatment programs.
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Pro-inflammatory cytokines are potent stimulators of inflammation and immunity 

and markers of infection severity and bacteriological burden in pulmonary 

tuberculosis (PTB). Interferons could have both host-protective and detrimental 

effects on tuberculosis disease. However, their role has not been studied in 

tuberculous lymphadenitis (TBL). Thus, we evaluated the systemic 

pro-inflammatory (interleukin (IL)-12, IL-23, interferon (IFN)α, and IFNβ) 

cytokine levels in TBL, latent tuberculosis (LTBI), and healthy control (HC) 

individuals. In addition, we also measured the baseline (BL) and post-treatment 

(PT) systemic levels in TBL individuals. We demonstrate that TBL individuals are 

characterized by increased pro-inflammatory (IL-12, IL-23, IFNα, IFNβ) cytokines 

when compared to LTBI and HC individuals. We also show that after 

anti-tuberculosis treatment (ATT) completion, the systemic levels of 

pro-inflammatory cytokines were significantly modulated in TBL individuals. A 

receiver operating characteristic (ROC) analysis revealed IL-23, IFNα, and IFNβ 

significantly discriminated TBL disease from LTBI and/or HC individuals. Hence, 

our study demonstrates the altered systemic levels of pro-inflammatory cytokines 

and their reversal after ATT, suggesting that they are markers of disease 

pathogenesis/severity and altered immune regulation in TBL disease.
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Mycobacterium bovis is the etiologic agent of bovine tuberculosis (BTB), a 

serious infectious disease in both humans and animals. BTB is a zoonotic disease 

primarily affecting cattle and occasionally humans infected through close 

contact with infected hosts or the consumption of unpasteurized dairy products. 

Zoonotic tuberculosis is strongly associated with poverty and poor hygiene, and 

low- and middle-income countries bear the brunt of the disease. BTB has been 

increasingly recognized as a growing public health threat in developing 

countries. However, the lack of effective surveillance programs in many of these 

countries poses a barrier to accurately determining the true burden of this 

disease. Additionally, the control of BTB is threatened by the emergence of 

drug-resistant strains that affect the effectiveness of current treatment 

regimens. Here, we analyzed current trends in the epidemiology of the disease as 

well as the antimicrobial susceptibility patterns of M. bovis in the Middle East 

and North Africa (MENA) region, a region that includes several developing 

countries. Following PRISMA guidelines, a total of 90 studies conducted in the 

MENA region were selected. Our findings revealed that the prevalence of BTB 

among humans and cattle varied significantly according to the population size 

and country in the MENA region. Most of the available studies were based on 

culture and/or PCR strategies and were published without including data on 

antimicrobial resistance and molecular typing. Our findings highlighted the 

paramount need for the use of appropriate diagnostic tools and the 

implementation of sustainable control measures, especially at the human/animal 

interface, in the MENA region.
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BACKGROUND: The tuberculin skin test is commonly used to diagnose latent 

tuberculosis infection (LTBI) in resource-limited settings, but its specificity 

is limited by factors including cross-reactivity with BCG vaccine and 

environmental mycobacteria. Interferon-gamma release assays (IGRA) overcome this 

problem by detecting M. tuberculosis complex-specific responses, but studies to 

determine risk factors for IGRA-positivity in high TB burden settings are 

lacking.

METHODS: We conducted a cross-sectional study to determine factors associated 

with a positive IGRA by employing the QuantiFERON-TB® Gold-plus (QFT Plus) assay 

in a cohort of asymptomatic adult TB contacts in Kampala, Uganda. Multivariate 

logistic regression analysis with forward stepwise logit function was employed 

to identify independent correlates of QFT Plus-positivity.

RESULTS: Of the 202 participants enrolled, 129/202 (64%) were female, 173/202 

(86%) had a BCG scar, and 67/202 (33%) were HIV-infected. Overall, 105/192 (54%, 

95% CI 0.48-0.62) participants had a positive QFT Plus result. Increased risk of 

QFT-Plus positivity was independently associated with casual 

employment/unemployment vs. non-casual employment (adjusted odds ratio (aOR) 

2.18, 95% CI 1.01-4.72), a family vs. non-family relation to the index patient 

(aOR 2.87, 95% CI 1.33-6.18), living in the same vs. a different house as the 

index (aOR 3.05, 95% CI 1.28-7.29), a higher body mass index (BMI) (aOR per 

additional kg/m2 1.09, 95% CI 1.00-1.18) and tobacco smoking vs. not (aOR 2.94, 

95% CI 1.00-8.60). HIV infection was not associated with QFT-Plus positivity 

(aOR 0.91, 95% CI 0.42-1.96).

CONCLUSION: Interferon Gamma Release Assay positivity in this study population 

was lower than previously estimated. Tobacco smoking and BMI were determinants 

of IGRA positivity that were previously unappreciated.

Copyright: © 2023 Mayito 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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Tuberculosis is one of the oldest bacterial infections known to mankind caused 

by Mycobacterium tuberculosis. The aim of this research is to optimize and 

formulate a multi-drug loaded eugenol based nanoemulsion system and to evaluate 

its ability as an antimycobacterial agent and its potential to be a low cost and 

effective drug delivery system. All the three eugenol based drug loaded 

nano-emulsion systems were optimized using response surface methodology 

(RSM)-central composite design (CCD) and were found stable at a ratio of 1 : 5 

(oil : surfactant) when ultrasonicated for 8 minutes. The minimum inhibitory 

concentration (MIC) values against strains of Mycobacterium tuberculosis highly 

proved that these essential oil-based nano-emulsions showed more promising 

results and an even improved anti-mycobacterium activity on the addition of a 

combination of drugs. The absorbance of 1st line anti-tubercular drugs from 

release kinetics studies showed a controlled and sustained release in body 

fluids. Thus, we can conclude that this is a much more efficient and desirable 

method in treating infections caused by Mycobacterium tuberculosis and even its 

MDR/XDR strains. All these nano-emulsion systems were stable for more than 3 

months.
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Mycothiol S-transferase (MST) (encoded by the rv0443 gene) was previously 

identified as the enzyme responsible for the transfer of Mycothiol (MSH) to 

xenobiotic acceptors in Mycobacterium tuberculosis (M.tb) during xenobiotic 

stress. To further characterize the functionality of MST in vitro and the 

possible roles in vivo, X-ray crystallographic, metal-dependent enzyme kinetics, 

thermal denaturation studies, and antibiotic MIC determination in rv0433 

knockout strain were performed. The binding of MSH and Zn2+ increases the 

melting temperature by 12.9 °C as a consequence of the cooperative stabilization 

of MST by both MSH and metal. The co-crystal structure of MST in complex with 

MSH and Zn2+ to 1.45 Å resolution supports the specific utilization of MSH as a 

substrate as well as affording insights into the structural requirements of MSH 

binding and the metal-assisted catalytic mechanism of MST. Contrary to the 

well-defined role of MSH in mycobacterial xenobiotic responses and the ability 

of MST to bind MSH, cell-based studies with an M.tb rv0443 knockout strain 

failed to provide evidence for a role of MST in processing of rifampicin or 

isoniazid. These studies suggest the necessity of a new direction to identify 

acceptors of the enzyme and better define the biological role of MST in 

mycobacteria.
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INTRODUCTION: Patients with pulmonary tuberculosis (PTB) disease and positive 

sputum cultures are the main source of infection. Culture conversion time is 

inconsistent and defining the length of respiratory isolation is challenging. 

The objective of this study is to develop a score to predict the length of 

isolation period.

METHODS: A retrospective study was carried out to evaluated risk factors 

associated with persistent positive sputum cultures after 4 weeks of treatment 

in 229 patients with PTB. A multivariable logistic regression model was used to 

determinate predictors for positive culture and a scoring system was created 

based on the coefficients of the final model.

RESULTS: Sputum culture was persistently positive in 40.6%. Fever at 

consultation (1.87, 95% CI:1.02-3.41), smoking (2.44, 95% CI:1.36-4.37), >2 

affected lung lobes (1.95, 95% CI:1.08-3.54), and neutrophil-to-lymphocyte 

ratio > 3.5 (2.22, 95% CI:1.24-3.99), were significantly associated with delayed 

culture conversion. Therefore, we assembled a severity score that achieved an 

area under the curve of 0.71 (95% CI:0.64-0.78).

CONCLUSIONS: In patients with smear positive PTB, a score with clinical, 

radiological and analytical parameters can be used as a supplemental tool to 

assist clinical decisions in isolation period.
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INTRODUCTION: The emergence of MDR-TB is a global threat and an obstacle to the 

effective control of TB in Pakistan. A lack of proper TB knowledge among the 

staff in private pharmacies and the sale of compromised quality anti-TB drugs 

are the main instigators of multidrug-resistant tuberculosis (MDR-TB). Thus, 

this study was aimed at investigating the quality and storage conditions of 

fixed-dose combination (FDC) anti-TB drugs along with the awareness of staff 

working in private pharmacies regarding the identification of potential patients 

with TB and dispensing the inappropriate treatment regimens contributing to 

MDR-TB.

METHODS: The study is completed in two phases. In phase I a cross-sectional 

study is performed using two quantitative research designs, i.e., exploratory 

and descriptive, to evaluate the knowledge of private pharmacy staff. The sample 

of 218 pharmacies was selected. While in phase II cross sectional survey is 

conducted in 10 facilities from where FDC anti TB drugs were sampled for 

analyzing their quality.

RESULT: Results revealed the presence of pharmacists only at 11.5% of 

pharmacies. Approximately 81% of staff at pharmacies had no awareness of MDR-TB, 

while 89% of pharmacies had no TB-related informative materials. The staff 

identified that most of the patients with TB (70%) were of poor socio-economic 

class, which restricted their purchase of four FDCs only up to 2-3 months. Only 

23% were acquainted with the Pakistan National TB Program (NTP). Except for 

MDR-TB, the results showed a significant correlation between the experiences of 

staff with TB awareness. Findings from the quality evaluation of four FDC-TB 

drugs indicated that the dissolution and content assay of rifampicin were not 

according to the specifications, and overall, 30% of samples failed to comply 

with specifications. However, the other quality attributes were within the 

limits.

CONCLUSION: In light of the data, it can be concluded that private pharmacies 

could be crucial to the effective management of NTP through the timely 

identification of patients with TB, appropriate disease and therapy-related 

education and counseling, and proper storage and stock maintenance.
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BACKGROUND: Isoniazid preventive therapy (IPT) initiation during pregnancy was 

associated with increased incidence of adverse pregnancy outcomes in the TB 

APPRISE trial. Effects of in utero IPT exposure on infant growth are unknown.

METHODS: This post-hoc analysis used data from the TB APPRISE trial, a 

multicentre, double-blind, placebo-controlled trial, which randomised women to 

28-week IPT starting in pregnancy (pregnancy-IPT) or postpartum week 12 

(postpartum-IPT) in eight countries with high tuberculosis prevalence. 

Participants were enrolled between August 2014 and April 2016. Based on modified 

intent-to-treat analyses, we analysed only live-born babies who had at least one 

follow-up after birth and compared time to infant growth faltering between arms 

to 12 weeks and 48 weeks postpartum in overall and sex-stratified multivariable 

Cox proportional hazards regression. Factors adjusted in the final models 

include sex of infant, mother's baseline BMI, age in years, ART regimen, viral 

load, CD4 count, education, and household food insecurity.

RESULTS: Among 898 HIV-exposed uninfected (HEU) infants, 447 (49.8%) were 

females. Infants in pregnancy-IPT had a 1.47-fold higher risk of becoming 

underweight by 12 weeks (aHR 1.47 [95% CI: 1.06, 2.03]) than infants in the 

postpartum-IPT; increased risk persisted to 48 weeks postpartum (aHR 1.34 [95% 

CI: 1.01, 1.78]). Maternal IPT timing was not associated with stunting or 

wasting. In sex-stratified analyses, male infants in the pregnancy-IPT arm 

experienced an increased risk of low birth weight (LBW) (aRR 2.04 [95% CI: 1.16, 

3.68), preterm birth (aRR 1.81 [95% CI: 1.04, 3.21]) and becoming underweight by 

12 weeks (aHR 2.02 [95% CI: 1.29, 3.18]) and 48 weeks (aHR 1.82 [95% CI: 1.23, 

2.69]). Maternal IPT timing did not influence growth in female infants.

INTERPRETATION: Maternal IPT during pregnancy was associated with an increased 

risk of LBW, preterm birth, and becoming underweight among HEU infants, 

particularly male infants. These data add to prior TB APPRISE data, suggesting 

that IPT during pregnancy impacts infant growth, which could inform management, 

and warrants further examination of mechanisms.

FUNDING: The TB APPRISE study Supported by the National Institutes of Health 

(NIH) (award numbers, UM1AI068632 [IMPAACT LOC], UM1AI068616 [IMPAACT SDMC], and 
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Infectious Diseases, with cofunding from the Eunice Kennedy Shriver National 

Institute of Child Health and Human Development (contract number, 

HHSN275201800001I) and the National Institute of Mental Health.
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INTRODUCTION: Delayed sputum smear conversion in patients with smear-positive 

pulmonary tuberculosis is a crucial problem at primary care clinics in Sabah 

resulting in poor treatment outcomes. This study aimed to compare the treatment 

outcomes between extended and nonextended intensive phase treatments among 

patients with delayed sputum smear conversion and to identify the factors 

associated with unsuccessful treatment outcomes.

METHOD: This retrospective cohort study was conducted using data from a 

Malaysian tuberculosis registry, medical records and clinic referral emails from 

five primary care clinics in Kota Kinabalu from January 2014 to December 2018. A 

total of 163 patients with delayed sputum smear conversion were selected and 

divided into cohort groups: 90 patients received 3 months of intensive phase 

treatment (extended intensive phase), and 73 patients received 2 months of 

intensive phase treatment (non-extended intensive phase).

RESULTS: Of the 163 patients, 33.7% had unsuccessful treatment outcomes (25.2% 

had treatment failure; 0.6% died; 3.7% defaulted; and 4.3% transferred out), and 

3.7% had relapse. There were no significant differences in the prevalence of 

unsuccessful treatment outcomes (37.6% vs 28.6%, OR=1.51, CI=0.77-2.94, P=0.226) 

and relapse (2.2% vs 5.7%, 0R=0.36, CI=0.65-2.04, P=0.404) between the extended 

and non-extended intensive phase groups. High sputum acid-fast bacilli grade 

(AFB) at 2 months, drug resistance and lack of directly observed treatment, 

short-course supervision (DOTS) were associated with unsuccessful treatment 

outcomes.

CONCLUSION: Extended intensive phase treatment in patients with delayed sputum 

smear conversion does not prevent unsuccessful treatment outcomes and relapse.
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Spinal tuberculosis (TB) is a condition that affects numerous people around the 

world. The incidence of TB prior to the pandemic was decreasing by about 1.8% 

per year; however, COVID-19 has complicated this incidence rate leading to an 

increase of 4.5% in 2020 and 2021. Spinal TB is a rare event in all TB patients. 

The management could be multifactorial including location, severity, and 

symptom, and this case demonstrates an example of issues to consider in the 

diagnosis and management of patients. This is a case of a patient presenting 

with back pain which was subsequently diagnosed as spinal TB. We will review 

this patient's presentation and consideration for multifactorial opinions in the 

literature. This literature review demonstrates that there is no one treatment 

option available. Providers need to tailor treatment to each individual case. 

This is an example of a case that illustrates that diagnosis of spinal TB is 

not straightforward and clinicians may have to make a judgment call and treat 

prophylactically to prevent a poor prognosis.
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BACKGROUND: Despite improved medical management, meningeal tuberculosis 

mortality and other outcomes have changed slightly over time due to a delay in 

diagnosis and treatment. This study reports a rare case of tuberculous 

meningitis in an immunocompetent host, calling into question the commonly held 

belief that tuberculous meningitis is a disease of immunocompromised 

individuals.

CASE PRESENTATION: A 26-year-old male with no significant past medical history, 

tuberculosis, or indications of immunological compromise, was admitted to our 

hospital with a fever and altered mental status. He was drowsy, febrile 

(temperature of 38°C), had a heart rate of 110 beats per minute, and showed mild 

neck stiffness but no meningeal sign. A lumbar puncture on the third day of 

admission suggested tuberculous meningitis. He was treated for tuberculosis 

meningitis, and his condition slightly improved. However, the patient's 

condition suddenly worsened, and a repeat contrast computed tomography (CT) of 

the brain showed the development of ventriculomegaly and basilar enhancement. 

Insertion of an emergency ventriculoperitoneal shunt was performed; however, the 

patient died ten days after hospital admission.

CONCLUSION: We report a fatal case of tuberculous meningitis in an 

immunocompetent patient. Healthcare practitioners must be trained to identify 

and diagnose tuberculous meningitis promptly. Early treatment of tuberculous 

meningitis based on clinical diagnosis and symptoms improves clinical outcomes.

© 2023 Pinzon and Veronica.
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Mycobacterium abscessus (Mab), an emerging opportunistic pathogen, predominantly 

infects individuals with underlying pulmonary diseases such as cystic fibrosis 

(CF). Current treatment outcomes for Mab infections are poor due to Mab's 

inherent antibiotic resistance and unique host interactions that promote 

phenotypic tolerance and hinder drug access. The hypoxic, mucus-laden airways in 

the CF lung and antimicrobial phagosome within macrophages represent hostile 

niches Mab must overcome via alterations in gene expression for survival. 

Regulatory mechanisms important for the adaptation and long-term persistence of 

Mab within the host are poorly understood, warranting further genetic and 

transcriptomics study of this emerging pathogen. DosRS Mab , a two-component 

signaling system (TCS), is one proposed mechanism utilized to subvert host 

defenses and counteract environmental stress such as hypoxia. The homologous TCS 

of Mycobacterium tuberculosis (Mtb), DosRS Mtb , is known to induce a ~50 gene 

regulon in response to hypoxia, carbon monoxide (CO) and nitric oxide (NO) in 

vitro and in vivo. Previously, a small DosR Mab regulon was predicted using 

bioinformatics based on DosR Mtb motifs however, the role and regulon of DosRS 

Mab in Mab pathogenesis have yet to be characterized in depth. To address this 

knowledge gap, our lab generated a Mab dosRS knockout strain (MabΔdosRS) to 

investigate differential gene expression, and phenotype in an in vitro hypoxia 

model of dormancy. qRT-PCR and lux reporter assays demonstrate Mab_dosR and 6 

predicted downstream genes are induced in hypoxia. In addition, RNAseq revealed 

induction of a much larger hypoxia response comprised of >1000 genes, including 

127 differentially expressed genes in a dosRS mutant strain. Deletion of DosRS 

Mab led to attenuated growth under low oxygen conditions, a shift in morphotype 

from smooth to rough, and down-regulation of 216 genes. This study provides the 

first look at the global transcriptomic response of Mab to low oxygen conditions 

encountered in the airways of CF patients and within macrophage phagosomes. Our 

data also demonstrate the importance of DosRS Mab for adaptation of Mab to 

hypoxia, highlighting a distinct regulon (compared to Mtb) that is significantly 

larger than previously described, including both genes conserved across 

mycobacteria as well as Mab-specific genes.
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PURPOSE: We aimed this study to standardize real time - polymerase chain 

reaction (RT-PCR) for the detection of Mycobacterium tuberculosis (Mtb) in 

cerebrospinal fluid (CSF) samples and compare its diagnostic performance with 

GeneXpert (Xpert), Mycobacteria Growth Indicator Tube (MGIT) and Multiplex PCR 

(MPCR) for tuberculous meningitis (TBM).

METHODOLOGY: A total of 217 CSF samples were obtained from patients with 

suspected TBM during the study period between January 2019 and December 2021. 

The optimal cycle threshold (CT) of RT-PCR was determined by comparing different 

gene targets of Mtb (IS6110, 16SrRNA, HSP65 and Ag85B). Sensitivity, 

specificity, positive predictive value (PPV) and negative predictive value (NPV) 

was determined for RT-PCR, Xpert, MGIT960 and MPCR. Diagnostic accuracy of these 

assays was compared by using clinical diagnosis as reference standard.

RESULTS: IS6110RT-PCR was found to be highly sensitive as compared to other gene 

targets. Sensitivities of IS6110RT-PCR, MPCR, Xpert and MGIT against a reference 

standard of definite, probable and possible TBM were 36.7%, 21.1%, 16.7% and 

6.7%, respectively; specificities were 97.6%, 100%, 100% and 100%, respectively. 

Xpert, RT-PCR, MPCR and MGIT960 detected 6.91% (n = 15), 5.99% (n = 13), 5.99% 

(n = 13) and 2.76% (n = 6) of definite TBM, respectively. RT-PCR detected 6.45% 

(n = 14) and 2.76% (n = 6) of possible TBM and probable TBM, respectively and 

MPCR detected 1.38% (n = 3) of possible and probable TBM each.

CONCLUSION: IS6110RT-PCR is highly sensitive for primary screening of suspected 

TB cases, which may help clinicians to start appropriate patient's treatment 

with clinical suspicion of TBM.
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BACKGROUND: Shorter treatments are needed for drug-susceptible tuberculosis. 

Adjunctive statins increase bactericidal activity in preclinical tuberculosis 

models. We investigated the safety and efficacy of adjunctive rosuvastatin in 

people with tuberculosis. We tested the hypothesis that adjunctive rosuvastatin 

accelerates sputum culture conversion within the first 8 weeks of treatment of 

rifampicin-susceptible tuberculosis.

METHODS: This phase 2b, randomised, open-label, multicentre trial conducted in 

five hospitals or clinics in three countries with high tuberculosis burden (ie, 

the Philippines, Viet Nam, and Uganda) enrolled adult participants aged 18-75 

years with sputum smear or Xpert MTB/RIF positive, rifampicin-susceptible 

tuberculosis who had received less than 7 days of previous tuberculosis 

treatment. Participants were randomly assigned via a web-based system to receive 

either 10 mg rosuvastatin once per day for 8 weeks plus standard tuberculosis 

therapy (rifampicin, isoniazid, pyrazinamide, and ethambutol; rosuvastatin 

group) or standard tuberculosis therapy alone (control group). Randomisation was 

stratified by trial site, history of diabetes, and HIV co-infection. Laboratory 

staff and central investigators involved in data cleaning and analysis were 

masked to treatment allocation, but study participants and site investigators 

were not. Both groups continued standard treatment to week 24. Sputum samples 

were collected once per week for the first 8 weeks after randomisation, and then 

at weeks 10, 12, and 24. The primary efficacy outcome was time to culture 

conversion (TTCC; days) in liquid culture by week 8, assessed in randomised 

participants who had microbiological confirmation of tuberculosis, took at least 

one dose of rosuvastatin, and who did not show resistance to rifampicin 

(modified intention-to-treat population), for which groups were compared with 

the Cox proportional hazards model. The main safety outcome was grade 3-5 

adverse events by week 24, assessed in the intention-to-treat population, for 

which groups were compared with Fisher's exact test. All participants completed 

24 weeks of follow-up. This trial is registered with ClinicalTrials.gov 

(NCT04504851).

FINDINGS: Between Sept 2, 2020, and Jan 14, 2021, 174 participants were screened 

and 137 were randomly assigned to the rosuvastatin group (70 participants) or 

control group (67 participants). In the modified intention-to-treat population 

of 135 participants, 102 (76%) were men and 33 (24%) were women. Median TTCC in 

liquid media was 42 days (95% CI 35-49) in the rosuvastatin group (68 

participants) and 42 days (36-53) in the control group (67 participants; hazard 

ratio 1·30 [0·88-1·91], p=0·19). Grade 3-5 adverse events occurred in six (9%) 

of 70 in the rosuvastatin group (none were considered related to rosuvastatin) 

and four (6%) of 67 in the control group (p=0·75). There were no serious adverse 

events that were considered to be related to rosuvastatin.

INTERPRETATION: Adjunctive rosuvastatin at 10 mg once per day was safe but did 

not produce substantive benefits on culture conversion in the overall study 

population. Future trials could explore the safety and efficacy of higher doses 

of adjunctive rosuvastatin.

FUNDING: National Medical Research Council, Singapore.

Copyright © 2023 Elsevier Ltd. All rights reserved.

DOI: 10.1016/S1473-3099(23)00067-1

PMID: 36966799

107. Lancet Infect Dis. 2023 Mar 23:S1473-3099(23)00136-6. doi: 

10.1016/S1473-3099(23)00136-6. Online ahead of print.

Balancing adjunctive therapy for tuberculosis treatment.

Ndjeka N(1), Furin J(2).

Author information:

(1)Department of Medicine, University of Cape Town, Cape Town 7925, South 

Africa; School of Public Health and Nursing, University of KwaZulu-Natal, 

Durban, South Africa. Electronic address: norbert.ndjeka@health.gov.za.

(2)Department of Global Health and Social Medicine, Harvard Medical School, 

Boston, MA, USA.

DOI: 10.1016/S1473-3099(23)00136-6

PMID: 36966798
108. Lancet Respir Med. 2023 Apr;11(4):297. doi: 10.1016/S2213-2600(23)00102-9. Epub 

2023 Mar 23.

Time to invest in tuberculosis research and disease control.

The Lancet Respiratory Medicine.

Comment on

    doi: 10.1016/S2213-2600(23)00090-5.

DOI: 10.1016/S2213-2600(23)00102-9

PMCID: PMC10036129

PMID: 36966796
109. Lancet Respir Med. 2023 Apr;11(4):367-379. doi: 10.1016/S2213-2600(23)00097-8. 

Epub 2023 Mar 23.

The natural history of untreated pulmonary tuberculosis in adults: a systematic 

review and meta-analysis.

Sossen B(1), Richards AS(2), Heinsohn T(3), Frascella B(4), Balzarini F(4), 

Oradini-Alacreu A(4), Odone A(5), Rogozinska E(6), Häcker B(7), Cobelens F(8), 

Kranzer K(9), Houben RMGJ(2), Esmail H(10).

Author information:

(1)Department of Medicine, Faculty of Health Sciences, University of Cape Town, 

Cape Town, South Africa; Institute for Global Health, UCL, London, UK.

(2)TB Modelling Group, TB Centre, London School of Hygiene and Tropical 

Medicine, London, UK; Department of Infectious Disease Epidemiology, Faculty of 

Epidemiology and Public Health, London School of Hygiene and Tropical Medicine, 

London, UK.

(3)Institute for Global Health, UCL, London, UK; Department of Epidemiology, 

Helmholtz Centre for Infection Research, Braunschweig, Germany.

(4)School of Public Health, Vita-Salute San Raffaele University, Milan, Italy.

(5)Department of Public Health, Experimental and Forensic Medicine, University 

of Pavia, Pavia, Italy.

(6)MRC Clinical Trials Unit, UCL, London, UK.

(7)German Central Committee against Tuberculosis (DZK), Berlin, Germany.

(8)Department of Global Health, Amsterdam University Medical Centers, University 

of Amsterdam, Amsterdam, Netherlands; Amsterdam Institute for Global Health and 

Development, Amsterdam, Netherlands.

(9)Clinical Research Department, Faculty of Infectious and Tropical Disease, 

London School of Hygiene and Tropical Medicine, London, UK; Biomedical Research 

and Training Institute, Harare, Zimbabwe; Division of Infectious Diseases and 

Tropical Medicine, University Hospital, LMU Munich, Munich, Germany.

(10)Wellcome Centre for Infectious Diseases Research in Africa, Institute of 

Infectious Diseases and Molecular Medicine, University of Cape Town, Cape Town, 

South Africa; Institute for Global Health, UCL, London, UK; MRC Clinical Trials 

Unit, UCL, London, UK. Electronic address: h.esmail@ucl.ac.uk.

Stages of tuberculosis disease can be delineated by radiology, microbiology, and 

symptoms, but transitions between these stages remain unclear. In a systematic 

review and meta-analysis of studies of individuals with untreated tuberculosis 

who underwent follow-up (34 cohorts from 24 studies, with a combined sample of 

139 063), we aimed to quantify progression and regression across the 

tuberculosis disease spectrum by extracting summary estimates to align with 

disease transitions in a conceptual framework of the natural history of 

tuberculosis. Progression from microbiologically negative to positive disease 

(based on smear or culture tests) in participants with baseline radiographic 

evidence of tuberculosis occurred at an annualised rate of 10% (95% CI 6·2-13·3) 

in those with chest x-rays suggestive of active tuberculosis, and at a rate of 

1% (0·3-1·8) in those with chest x-ray changes suggestive of inactive 

tuberculosis. Reversion from microbiologically positive to undetectable disease 

in prospective cohorts occurred at an annualised rate of 12% (6·8-18·0). A 

better understanding of the natural history of pulmonary tuberculosis, including 

the risk of progression in relation to radiological findings, could improve 

estimates of the global disease burden and inform the development of clinical 

guidelines and policies for treatment and prevention.
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Approximately 10·6 million people worldwide develop tuberculosis each year, 

representing a failure in epidemic control that is accentuated by the absence of 

effective vaccines to prevent infection or disease in adolescents and adults. 

Without effective vaccines, tuberculosis prevention has relied on testing for 

Mycobacterium tuberculosis infection and treating with antibiotics to prevent 

progression to tuberculosis disease, known as tuberculosis preventive treatment 

(TPT). Novel tuberculosis vaccines are in development and phase 3 efficacy 

trials are imminent. The development of effective, shorter, and safer TPT 

regimens has broadened the groups eligible for TPT beyond people with HIV and 

child contacts of people with tuberculosis; future vaccine trials will be 

undertaken in an era of increased TPT access. Changes in the prevention standard 

will have implications for tuberculosis vaccine trials of disease prevention, 

for which safety and sufficient accrual of cases are crucial. In this paper, we 

examine the urgent need for trials that allow the evaluation of new vaccines and 

fulfil the ethical duty of researchers to provide TPT. We observe how HIV 

vaccine trials have incorporated preventive treatment in the form of 

pre-exposure prophylaxis, propose trial designs that integrate TPT, and 

summarise considerations for each design in terms of trial validity, efficiency, 

participant safety, and ethics.
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BACKGROUND: 3 months of weekly rifapentine plus isoniazid (3HP) and 4 months of 

daily rifampicin (4R) are recommended for tuberculosis preventive treatment. As 

these regimens have not been compared directly, we used individual patient data 

and network meta-analysis methods to compare completion, safety, and efficacy 

between 3HP and 4R.

METHODS: We conducted a network meta-analysis of individual patient data by 

searching PubMed for randomised controlled trials (RCTs) published between Jan 

1, 2000, and Mar 1, 2019. Eligible studies compared 3HP or 4R to 6 months or 9 

months of isoniazid and reported treatment completion, adverse events, or 

incidence of tuberculosis disease. Deidentified individual patient data from 

eligible studies were provided by study investigators and outcomes were 

harmonised. Methods for network meta-analysis were used to generate indirect 

adjusted risk ratios (aRRs) and risk differences (aRDs) with their 95% CIs.

FINDINGS: We included 17 572 participants from 14 countries in six trials. In 

the network meta-analysis, treatment completion was higher for people on 3HP 

than for those on 4R (aRR 1·06 [95% CI 1·02-1·10]; aRD 0·05 [95% CI 0·02-0·07]). 

For treatment-related adverse events leading to drug discontinuation, risks were 

higher for 3HP than for 4R for adverse events of any severity (aRR 2·86 

[2·12-4·21]; aRD 0·03 [0·02-0·05]) and for grade 3-4 adverse events (aRR 3·46 

[2·09-6·17]; aRD 0·02 [0·01-0·03]). Similar increased risks with 3HP were 

observed with other definitions of adverse events and were consistent across age 

groups. No difference in the incidence of tuberculosis disease between 3HP and 

4R was found.

INTERPRETATION: In the absence of RCTs, our individual patient data network 

meta-analysis indicates that 3HP provided an increase in treatment completion 

over 4R, but was associated with a higher risk of adverse events. Although 

findings should be confirmed, the trade-off between completion and safety must 

be considered when selecting a regimen for tuberculosis preventive treatment.
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BACKGROUND: Prevalence surveys show a substantial burden of subclinical 

(asymptomatic but infectious) tuberculosis, from which individuals can progress, 

regress, or even persist in a chronic disease state. We aimed to quantify these 

pathways across the spectrum of tuberculosis disease.

METHODS: We created a deterministic framework of untreated tuberculosis disease 

with progression and regression between three states of pulmonary tuberculosis 

disease: minimal (non-infectious), subclinical (asymptomatic but infectious), 

and clinical (symptomatic and infectious). We obtained data from a previous 

systematic review of prospective and retrospective studies that followed and 

recorded the disease state of individuals with tuberculosis in a cohort without 

treatment. These data were considered in a Bayesian framework, enabling 

quantitative estimation of tuberculosis disease pathways with rates of 

transition between states and 95% uncertainty intervals (UIs).

FINDINGS: We included 22 studies with data from 5942 individuals in our 

analysis. Our model showed that after 5 years, 40% (95% UI 31·3-48·0) of 

individuals with prevalent subclinical disease at baseline recover and 18% 

(13·3-24·0) die from tuberculosis, with 14% (9·9-19·2) still having infectious 

disease, and the remainder with minimal disease at risk of re-progression. Over 

5 years, 50% (40·0-59·1) of individuals with subclinical disease at baseline 

never develop symptoms. For those with clinical disease at baseline, 46% 

(38·3-52·2) die and 20% (15·2-25·8) recover from tuberculosis, with the 

remainder being in or transitioning between the three disease states after 5 

years. We estimated the 10-year mortality of people with untreated prevalent 

infectious tuberculosis to be 37% (30·5-45·4).

INTERPRETATION: For people with subclinical tuberculosis, classic clinical 

disease is neither an inevitable nor an irreversible outcome. As such, reliance 

on symptom-based screening means a large proportion of people with infectious 

disease might never be detected.
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Rapid diagnosis of tuberculosis and drug resistance in extrapulmonary specimens 

can be challenging. The BD MAX™ multidrug resistant (MDR)-TB assay (BD MAX™) has 

demonstrated high sensitivity and specificity for the detection of the 

Mycobacterium tuberculosis complex (MTBC) as well as resistance to INH and 

Rifampin (RIF) in pulmonary specimens but has not been rigorously assessed in 

extrapulmonary samples. We evaluated the diagnostic accuracy of the BD MAX™ 

assay for the detection of MTBC and drug resistance in extrapulmonary specimens 

spiked with MTBC from the Johns Hopkins strain collection. A total of 1083 tests 

were performed across multiple sample types, with an overall percent agreement 

of 94.8% (795/839) for detection of MTBC and 99% (379/383) and 96.4% (323/335) 

for determination of INH and RIF resistance-conferring mutations, respectively. 

The BD MAX™ assay provides same day detection of MTBC and drug-resistance 

results and could be a beneficial diagnostic test in extrapulmonary sample 

types.
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Sensitive detection of Mycobacterium tuberculosis (TB) in small percentages in 

metagenomic samples is essential for microbial classification and drug 

resistance prediction. However, traditional methods, such as bacterial culture 

and microscopy, are time-consuming and sometimes have limited TB detection 

sensitivity. Oxford nanopore technologies (ONT) MinION sequencing allows rapid 

and simple sample preparation for sequencing. Its recently developed adaptive 

sequencing selects reads from targets while allowing real-time base-calling to 

achieve sequence enrichment or depletion during sequencing. Another common 

enrichment method is PCR amplification of the target TB genes. In this study, we 

compared both methods using ONT MinION sequencing for TB detection and variant 

calling in metagenomic samples using both simulation runs and those with 

synthetic and patient samples. We found that both methods effectively enrich TB 

reads from a high percentage of human (95%) and other microbial DNA. Adaptive 

sequencing with readfish and UNCALLDE achieved a 3.9-fold and 2.2-fold 

enrichment compared to the control run. We provide a simple automatic analysis 

framework to support the detection of TB for clinical use, openly available at 

https://github.com/HKU-BAL/ONT-TB-NF . Depending on the patient's medical 

condition and sample type, we recommend users evaluate and optimize their 

workflow for different clinical specimens to improve the detection limit.
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NK-like CD8(+) γδ T cells are expanded in persistent Mycobacterium tuberculosis 

infection.
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The response of gamma delta (γδ) T cells in the acute versus chronic phases of 

the same infection is unclear. How γδ T cells function in acute Mycobacterium 

tuberculosis (Mtb) infection is well characterized, but their response during 

persistent Mtb infection is not well understood, even though most infections 

with Mtb manifest as a chronic, clinically asymptomatic state. Here, we analyze 

peripheral blood γδ T cells from a South African adolescent cohort and show that 

a unique CD8+ γδ T cell subset with features of "memory inflation" expands in 

chronic Mtb infection. These cells are hyporesponsive to T cell receptor 

(TCR)-mediated signaling but, like NK cells, can mount robust CD16-mediated 

cytotoxic responses. These CD8+ γδ T cells comprise a highly focused TCR 

repertoire, with clonotypes that are Mycobacterium specific but not 

phosphoantigen reactive. Using multiparametric single-cell pseudo-time 

trajectory analysis, we identified the differentiation paths that these CD8+ γδ 

T cells follow to develop into effectors in this infection state. Last, we found 

that circulating CD8+ γδ T cells also expand in other chronic inflammatory 

conditions, including cardiovascular disease and cancer, suggesting that 

persistent antigenic exposure may drive similar γδ T cell effector programs and 

differentiation fates.
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