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Tuberculosis (TB) is one of the leading causes of human death caused by 

Mycobacterium tuberculosis (Mtb). Mtb can enter into a long-lasting persistence 

where it can utilize fatty acids as the carbon source. Hence, fatty acid 

metabolism pathway enzymes are considered promising and pertinent mycobacterial 

drug targets. FadA2 (thiolase) is one of the enzymes involved in Mtb's fatty 

acid metabolism pathway. FadA2 deletion construct (ΔL136-S150) was designed to 

produce soluble protein. The crystal structure of FadA2 (ΔL136-S150) at 2.9 Å 

resolution was solved and analyzed for membrane anchoring region. The four 

catalytic residues of FadA2 are Cys99, His341, His390 and Cys427, and they 

belong to four loops with characteristic sequence motifs, i.e. CxT, HEAF, GHP 

and CxA. FadA2 is the only thiolase of Mtb which belongs to the CHH category 

containing the HEAF motif. Analyzing the substrate binding channel, it is 

suggested that FadA2 is involved in the β-oxidation pathway, i.e. the 

degradative pathway, as the long-chain fatty acid can be accommodated in the 

channel. The catalysed reaction is favoured by the presence of two oxyanion 

holes i.e., OAH1 and OAH2. OAH1 formation is unique in FadA2, formed by the NE2 

of His390 present in the GHP motif and NE2 of His341 present in the HEAF motif, 

whereas OAH2 formation is similar to CNH category thiolase. Sequence and 

structural comparison with the human trifunctional enzyme (HsTFE-β) suggests the 

membrane anchoring region in FadA2. Molecular dynamics simulations of FadA2 with 

a membrane containing POPE lipid were conducted to understand the role of a long 

insertion sequence of FadA2 in membrane anchoring.
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CONTEXT: Tuberculosis (TB) treatment support is one of the recommended 

strategies to enhance treatment adherence and outcomes. Treatment supporters are 

at risk of contracting TB and adequate knowledge of TB and good preventive 

practices are required for their protection.

AIMS: This study aimed at assessing the knowledge and preventive practices of TB 

treatment supporters at Directly Observed Treatment Short-course (DOTS) centers 

in Lagos Mainland Local Government Area of Lagos state, Nigeria.

SETTINGS AND DESIGN: This cross-sectional study was conducted among 196 TB 

treatment supporters selected from five DOTS centers in Lagos.

METHODS: Data were obtained using an adapted pretested questionnaire.

STATISTICAL ANALYSIS USED: Bivariate and multivariate analyses were performed to 

determine the factors associated with self-protection practices. A P < 0.05 was 

considered statistically significant.

RESULTS: The mean age of the participants was 37.3 ± 12.1 years. More than half 

of the respondents were females (59.2%) and immediate family members (61.3%). 

Overall, 22.5% had good knowledge of TB, while 53.0% had positive attitudes 

toward TB. Only 26.0% adequately protected themselves from infection. The 

caregiver's level of education (P = 0.001) and their relationship to the patient 

(P = 0.001) were significantly associated with good preventive practices in 

bivariate analysis. Not being related to the patient was a predictor of adequate 

TB prevention practices (adjusted odds ratio = 2.852; P = 0.006; 95% confidence 

interval = 1.360-5.984).

CONCLUSIONS: This study revealed low levels of TB knowledge and fair preventive 

practices, especially among caregivers who are relatives. There is, therefore, a 

need to improve population literacy about TB and its prevention and a more 

focused orientation of relatives who volunteer as treatment supporters, through 

health education, with periodic monitoring during clinic visits, of how they 

prevent TB.
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Drug-resistant (DR) tuberculosis (TB) is a global threat to health security and 

TB control programs. Since conventional drug susceptibility testing (DST) takes 

several weeks, we have developed a molecular method for the rapid identification 

of DR strains of Mycobacterium Tuberculosis (M.tb) utilizing DNA bio-chips. DNA 

bio-chips were prepared by immobilizing oligonucleotides (probes) on highly 

microporous polycarbonate track-etched membranes (PC-TEM) as novel support. 

Bio-chip was designed to contain 15 specific probes to detect mutations in three 

genes (rpoB, embB, and inhA). A sensitive and specific chemiluminescence based 

bio-chip assay was developed based on multiplex PCR followed by hybridization on 

bio-chip. Fifty culture isolates were used to evaluate the ability of in-house 

developed bio-chip to detect the mutations. Bio-chip analysis shows that 37.7% 

of samples show wild type sequences, 53.3% of samples were monoresistance 

showing resistance to either rifampicin (RMP), isoniazid (INH), or ethambutol 

(EMB). 4.4% of samples were polydrug resistant showing mutations in both the 

rpoB gene and embB gene while 4.4% of samples were multidrug-resistant (MDR), 

harboring mutations in the rpoB and inhA genes. The results were compared with 

DST and sequencing. Compared to sequencing, bio-chip assay shows a sensitivity 

of 96.5% and specificity of 100% for RMP resistance. For EMB and INH, the 

results were in complete agreement with sequencing. This study demonstrates the 

first-time use of PC-TEMs for developing DNA bio-chip for the detection of 

mutations associated with drug resistance in M.tb. Developed DNA bio-chip 

accurately detected different mutations present in culture isolates and thus 

provides detailed and reliable data for clinical diagnosis.
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OBJECTIVES: Fluoroquinolone resistance poses a threat to the successful 

treatment of tuberculosis. WGS, and the subsequent detection of catalogued 

resistance-associated mutations, offers an attractive solution to 

fluoroquinolone susceptibility testing but sensitivities are often less than 

90%. We hypothesize that this is partly because the bioinformatic pipelines used 

usually mask the recognition of minor alleles that have been implicated in 

fluoroquinolone resistance.

METHODS: We analysed the Comprehensive Resistance Prediction for Tuberculosis: 

an International Consortium (CRyPTIC) dataset of globally diverse WGS 

Mycobacterium tuberculosis isolates, with matched MICs for two fluoroquinolone 

drugs and allowed putative minor alleles to contribute to resistance prediction.

RESULTS: Detecting minor alleles increased the sensitivity of WGS for 

moxifloxacin resistance prediction from 85.4% to 94.0%, without significantly 

reducing specificity. We also found no correlation between the proportion of an 

M. tuberculosis population containing a resistance-conferring allele and the 

magnitude of resistance.

CONCLUSIONS: Together our results highlight the importance of detecting minor 

resistance-conferring alleles when using WGS, or indeed any sequencing-based 

approach, to diagnose fluoroquinolone resistance.
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Tuberculosis (TB) is among the leading causes of death worldwide from a single 

infectious agent. This disease usually affects the lungs (pulmonary TB) and can 

be cured in most cases with a quick diagnosis and proper treatment. Microscopic 

sputum smear is widely used to diagnose and manage pulmonary TB. Despite being 

relatively fast and low cost, it can be exhausting because it depends on 

manually counting TB bacilli (Mycobacterium tuberculosis) in microscope images. 

In this context, different Deep Learning (DL) techniques are proposed in the 

literature to assist in performing smear microscopy. This article presents a 

systematic review based on the PRISMA procedure, which investigates which DL 

techniques can contribute to classifying TB bacilli in microscopic images of 

sputum smears using the Ziehl-Nielsen method. After an extensive search and a 

careful inclusion/exclusion procedure, 28 papers were selected from a total of 

400 papers retrieved from nine databases. Based on these articles, the DL 

techniques are presented as possible solutions to improve smear microscopy. The 

main concepts necessary to understand how such techniques are proposed and used 

are also presented. In addition, replication work is also carried out, verifying 

reproducibility and comparing different works in the literature. In this review, 

we look at how DL techniques can be a partner to make sputum smear microscopy 

faster and more efficient. We also identify some gaps in the literature that can 

guide which issues can be addressed in other works to contribute to the 

practical use of these methods in laboratories.
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Protein folding is a crucial process in maintaining protein homeostasis, also 

known as proteostasis, in the cell. The requirement for the assistance of 

molecular chaperones in the appropriate folding of several proteins has already 

called into question the previously held view of spontaneous protein folding. 

These chaperones are highly ubiquitous cellular proteins, which not only help in 

mediating the proper folding of other nascent polypeptides but are also involved 

in refolding of the misfolded or the aggregated proteins. Hsp90 family proteins 

such as high-temperature protein G (HtpG) are abundant and ubiquitously 

expressed in both eukaryotic and prokaryotic cells. Although HtpG is known as an 

ATP-dependent chaperone protein in most organisms, function of this protein 

remains obscured in mycobacterial pathogens. Here, we aim to investigate 

significance of HtpG as a chaperone in the physiology of Mycobacterium 

tuberculosis. We report that M. tuberculosis HtpG (mHtpG) is a metal-dependent 

ATPase which exhibits chaperonin activity towards denatured proteins in 

coordination with the DnaK/DnaJ/GrpE chaperone system via direct association 

with DnaJ2. Increased expression of DnaJ1, DnaJ2, ClpX, and ClpC1 in a ΔhtpG 

mutant strain further suggests cooperativity of mHtpG with various chaperones 

and proteostasis machinery in M. tuberculosis. IMPORTANCE M. tuberculosis is 

exposed to variety of extracellular stressful conditions and has evolved 

mechanisms to endure and adapt to the adverse conditions for survival. mHtpG, 

despite being dispensable for M. tuberculosis growth under in vitro conditions, 

exhibits a strong and direct association with DnaJ2 cochaperone and assists the 

mycobacterial DnaK/DnaJ/GrpE (KJE) chaperone system. These findings suggest the 

potential role of mHtpG in stress management of the pathogen. Mycobacterial 

chaperones are responsible for folding of nascent protein as well as 

reactivation of protein aggregates. M. tuberculosis shows differential adaptive 

response subject to the availability of mHtpG. While its presence facilitates 

improved protein refolding via stimulation of the KJE chaperone activity, in the 

absence of mHtpG, M. tuberculosis enhances expression of DnaJ1/J2 cochaperones 

as well as Clp protease machinery for maintenance of proteostasis. Overall, this 

study provides a framework for future investigation to better decipher the 

mycobacterial proteostasis network in the light of stress adaptability and/or 

survival.
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INTRODUCTION: To date, acquired resistance to second-line antituberculosis drugs 

(SLDs) during multi-drug resistant tuberculosis (MDR-TB) treatment is becoming a 

public health concern. Different studies have assessed the incidence of acquired 

resistance to SLDs. However, the findings are inconsistent and there is limited 

global evidence. Thus, we are going to assess the incidence and predictors of 

acquired resistance to SLDs during MDR-TB treatment.

METHODS AND ANALYSIS: We designed this protocol following the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses checklist. Electronic 

databases and grey literature sources will be searched systematically for 

articles published up to 25 March 2023. Studies reporting the incidence and 

predictors of acquired resistance to SLDs in MDR-TB patients will be explored. 

The studies will be managed using Endnote X8 citation manager and a stepwise 

approach will be followed to select studies. Data will be summarised using 

Microsoft Excel 2016 spreadsheet. A Newcastle-Ottawa Scale quality assessment 

and cochrane risk-of-bias tools will be used to assess the study's quality. The 

authors will independently search databases, select studies, assess the study's 

quality and extract data. Data will be analysed using STATA V.17 software. We 

will estimate the pooled incidence of acquired resistance with 95% CI. In 

addition, the pooled effect measures (OR, HR, risk ratio) with their 95% CI will 

be estimated. Heterogeneity will be assessed using the I2 statistics. 

Publication bias will be assessed using funnel plot and Egger's test. A subgroup 

analysis will be conducted for the primary outcome (acquired resistance) per 

each study characteristics such as WHO regional category, country's TB/MDR-TB 

burden, data collection period and per the specific second-line anti-TB drug.

ETHICS AND DISSEMINATION: Since this study will be based on data extraction from 

published studies, ethical approval is not mandatory. The study will be 

published in peer-reviewed scientific journals and the findings will be 

presented at different scientific conferences.

PROSPERO REGISTRATION NUMBER: CRD42022371014.

© Author(s) (or their employer(s)) 2023. Re-use permitted under CC BY-NC. No 

commercial re-use. See rights and permissions. Published by BMJ.
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The use of oral antibiotic therapy for the treatment of respiratory diseases 

such as tuberculosis has promoted the appearance of side effects as well as 

resistance to these treatments. The low solubility, high metabolism, and 

degradation of drugs such as rifabutin, have led to the use of combined and 

prolonged therapies, which difficult patient compliance. In this work, we 

develop inhalable formulations from biomaterials such as protamine to improve 

the therapeutic effect. Rifabutin-loaded protamine nanocapsules (NCs) were 

prepared by solvent displacement method and were physico-chemically 

characterized and evaluated for their dissolution, permeability, stability, 

cytotoxicity, hemocompatibility, internalization, and aerodynamic 

characteristics after a spray-drying procedure. Protamine NCs presented a size 

of around 200 nm, positive surface charge, and drug association up to 54%. They 

were stable as suspension under storage, as well as in biological media and as a 

dry powder after lyophilization in the presence of mannitol. Nanocapsules showed 

a good safety profile and cellular uptake with no tolerogenic effect on 

macrophages and showed good compatibility with red blood cells. Moreover, the 

aerodynamic evaluation showed a fine particle fraction deposition up to 30% and 

a mass median aerodynamic diameter of about 5 µm, suitable for the pulmonary 

delivery of therapeutics.
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Mycobacterium tuberculosis (MTB) causes the infectious disease tuberculosis 

(TB), responsible for more deaths than any other single infectious disease in 

history. Intracellular MTB are slow growing and difficult to target with 

traditional antitubercular drugs, leading to the emergence of multidrug 

resistance in TB infection, which is a major global public health issue. Recent 

advances in innovative lipid nanotechnologies for drug delivery have 

demonstrated promising outcomes for chronic infectious diseases but have not yet 

been tested as potential delivery systems for intracellular infections such as 

TB. The current study evaluates the potential of monoolein (MO)-based cationic 

cubosomes for the encapsulation and delivery of the first line antitubercular 

drug rifampicin (RIF) against an MTB-H37Ra in vitro culture model. In 

particular, we show that the use of cationic cubosomes as delivery vehicles 

reduced the minimum inhibitory concentration (MIC) of RIF by 2-fold against 

actively replicating MTB-H37Ra (compared to that of the free drug) and also 

shortened the lifecycle duration of axenic MTB-H37Ra from 5 to 3 days. The 

cubosome-mediated delivery was also found to be effective against intracellular 

MTB-H37Ra within THP-1 human macrophages, with a 2.8 log reduction in viability 

of the bacilli after 6 days incubation at the MIC. The killing time was also 

reduced from 8 to 6 days without distressing the host macrophages. Mechanistic 

studies on the uptake of RIF-loaded cationic cubosomes using total internal 

reflection fluorescence microscopy (TIRFM) demonstrated the capacity of these 

lipid particles to effectively target intracellular bacteria. Overall, these 

results demonstrate that cationic cubosomes are a potent delivery system for the 

antitubercular drug RIF for therapeutic management of TB.
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The conserved ESX-1 type VII secretion system is a major virulence determinant 

of pathogenic mycobacteria, including Mycobacterium tuberculosis and 

Mycobacterium marinum. ESX-1 is known to interact with infected macrophages, but 

its potential roles in regulating other host cells and immunopathology have 

remained largely unexplored. Using a murine M. marinum infection model, we 

identify neutrophils and Ly6C+MHCII+ monocytes as the main cellular reservoirs 

for the bacteria. We show that ESX-1 promotes intragranuloma accumulation of 

neutrophils and that neutrophils have a previously unrecognized required role in 

executing ESX-1-mediated pathology. To explore if ESX-1 also regulates the 

function of recruited neutrophils, we performed a single-cell RNA-sequencing 

analysis that indicated that ESX-1 drives newly recruited uninfected neutrophils 

into an inflammatory phenotype via an extrinsic mechanism. In contrast, 

monocytes restricted the accumulation of neutrophils and immunopathology, 

demonstrating a major host-protective function for monocytes specifically by 

suppressing ESX-1-dependent neutrophilic inflammation. Inducible nitric oxide 

synthase (iNOS) activity was required for the suppressive mechanism, and we 

identified Ly6C+MHCII+ monocytes as the main iNOS-expressing cell type in the 

infected tissue. These results suggest that ESX-1 mediates immunopathology by 

promoting neutrophil accumulation and phenotypic differentiation in the infected 

tissue, and they demonstrate an antagonistic interplay between monocytes and 

neutrophils by which monocytes suppress host-detrimental neutrophilic 

inflammation. IMPORTANCE The ESX-1 type VII secretion system is required for 

virulence of pathogenic mycobacteria, including Mycobacterium tuberculosis. 

ESX-1 interacts with infected macrophages, but its potential roles in regulating 

other host cells and immunopathology have remained largely unexplored. We 

demonstrate that ESX-1 promotes immunopathology by driving intragranuloma 

accumulation of neutrophils, which upon arrival adopt an inflammatory phenotype 

in an ESX-1-dependent manner. In contrast, monocytes limited the accumulation of 

neutrophils and neutrophil-mediated pathology via an iNOS-dependent mechanism, 

suggesting a major host-protective function for monocytes specifically by 

restricting ESX-1-dependent neutrophilic inflammation. These findings provide 

insight into how ESX-1 promotes disease, and they reveal an antagonistic 

functional relationship between monocytes and neutrophils that might regulate 

immunopathology not only in mycobacterial infection but also in other infections 

as well as in inflammatory conditions and cancer.
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Caseous necrosis is a hallmark of tuberculosis (TB) pathology and creates a 

niche for drug-tolerant persisters within the host. Cavitary TB and high 

bacterial burden in caseum require longer treatment duration. An in vitro model 

that recapitulates the major features of Mycobacterium tuberculosis (Mtb) in 

caseum would accelerate the identification of compounds with 

treatment-shortening potential. We have developed a caseum surrogate model 

consisting of lysed and denatured foamy macrophages. Upon inoculation of Mtb 

from replicating cultures, the pathogen adapts to the lipid-rich matrix and 

gradually adopts a nonreplicating state. We determined that the lipid 

composition of ex vivo caseum and the surrogate matrix are similar. We also 

observed that Mtb in caseum surrogate accumulates intracellular lipophilic 

inclusions (ILI), a distinctive characteristic of quiescent and drug-tolerant 

Mtb. Expression profiling of a representative gene subset revealed common 

signatures between the models. Comparison of Mtb drug susceptibility in caseum 

and caseum surrogate revealed that both populations are similarly tolerant to a 

panel of TB drugs. By screening drug candidates in the surrogate model, we 

determined that the bedaquiline analogs TBAJ876 and TBAJ587, currently in 

clinical development, exhibit superior bactericidal against caseum-resident Mtb, 

both alone and as substitutions for bedaquiline in the 

bedaquiline-pretomanid-linezolid regimen approved for the treatment of 

multidrug-resistant TB. In summary, we have developed a physiologically relevant 

nonreplicating persistence model that reflects the distinct metabolic and 

drug-tolerant state of Mtb in caseum. IMPORTANCE M. tuberculosis (Mtb) within 

the caseous core of necrotic granulomas and cavities is extremely drug tolerant 

and presents a significant hurdle to treatment success and relapse prevention. 

Many in vitro models of nonreplicating persistence have been developed to 

characterize the physiologic and metabolic adaptations of Mtb and identify 

compounds active against this treatment-recalcitrant population. However, there 

is little consensus on their relevance to in vivo infection. Using lipid-laden 

macrophage lysates, we have designed and validated a surrogate matrix that 

closely mimics caseum and in which Mtb develops a phenotype similar to that of 

nonreplicating bacilli in vivo. The assay is well suited to screen for 

bactericidal compounds against caseum-resident Mtb in a medium-throughput 

format, allowing for reduced reliance on resource intensive animal models that 

present large necrotic lesions and cavities. Importantly, this approach will aid 

the identification of vulnerable targets in caseum Mtb and can accelerate the 

development of novel TB drugs with treatment-shortening potential.
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BACKGROUND: For presumptive Tuberculosis (TB) case referral to be effective, 

most of the referred cases need to present themselves to health facilities for 

assessment and testing. Otherwise, cases of TB could be missed, and these cases 

are at an increased risk of delayed diagnosis, complications and death. Further, 

their care incurs significantly higher costs. This study assessed referral 

compliance as well as factors attributable to compliance/non-compliance to 

referral of presumptive TB cases in Silti district, Southern Ethiopia.

METHOD: We applied a mixed design involving both quantitative and qualitative 

methods. A randomly selected sample of 384 presumptive TB cases referred between 

January, 2014 and July 2021 were included in this study from the records of 12 

health posts. Purposefully selected presumptive TB cases and Health Extension 

Workers were also interviewed to get in-depth information on the reasons for 

compliance and non-compliance to referral. STATA version 14 was employed to 

model the data using logistic regression. Qualitative data were analyzed using 

thematic content analysis.

RESULTS: Of the 384 referred presumptive TB cases, close to 49% did not present 

themselves to the referral facilities. About 66% (n = 249) of the referred cases 

were women, and 62% (n = 119) of those who complied to referral were women. In 

multivariate analysis, cough [AOR = 3.4, 95%CI: 1.54-7.32], and chest pain 

[AOR = 2.7, 95%CI: 1.45-5.05] were independent predictors of compliance to 

referral. Nearly 5.5% (n = 21) of TB cases of all types were identified. The 

qualitative data analysis revealed that severe disease symptoms, HEW's 

recommendations, and social issues as reasons improving compliance while 

personal and social factors, financial problems, lack of awareness about TB and 

transportation were reasons impeding compliance to referral.

CONCLUSION: Our study showed a high level of non-compliance to referral among 

referred presumptive TB cases. We also found that more women were referred and 

also complied with the referral. Strengthening community awareness about the 

disease symptoms and the existence of free treatment, addressing misconceptions 

about TB, supporting the elderly and disabled, and checkup house visits after 

referral could improve compliance to referral.
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BACKGROUND: Evidence and guidelines for Non-vitamin K antagonist oral 

anticoagulants (NOACs) use when prescribing concurrent rifampin for tuberculosis 

treatment in patients with non-valvular atrial fibrillation (NVAF) are limited.

METHODS: Using the Korean National Health Insurance Service database from 

January 2009 to December 2018, we performed a population-based retrospective 

cohort study to assess the net adverse clinical events (NACE), a composite of 

ischemic stroke or systemic embolism and major bleeding, of NOACs compared with 

warfarin among NVAF patients taking concurrent rifampin administration for 

tuberculosis treatment. After a propensity matching score (PSM) analysis, Cox 

proportional hazards regression was performed in matched cohorts to investigate 

the clinical outcomes.

RESULTS: Of the 735 consecutive patients selected, 465 (63.3%) received warfarin 

and 270 (36.7%) received NOACs. Among 254 pairs of patients after PSM, the crude 

incidence rate of NACE was 25.6 in NOAC group and 32.8 per 100 person-years in 

warfarin group. There was no significant difference between NOAC and warfarin 

use in NACE (hazard ratio [HR], 0.74; 95% confidence interval [CI], 0.48-1.14; 

P = 0.172). Major bleeding was the main driver of NACE, and NOAC use was 

associated with a statistically significantly lower risk of major bleeding than 

that with warfarin use (HR, 0.63; 95% CI, 0.40-1.00; P = 0.0499).

CONCLUSIONS: In our population-based study, there was no statically significant 

difference in the occurrence of NACE between NOAC and warfarin use. NOAC use may 

be associated with a lower risk of major bleeding than that with warfarin use.
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PURPOSE: We evaluated the long-term renal function in patients after surgical 

reconstruction for tuberculous contracted bladder (TBC) and determined factors 

associated with decreased renal function (RF) during follow up.

MATERIALS AND METHODS: We reviewed the records of 61 patients who underwent 

augmentation cystoplasty (AC) or orthotopic neobladder (ONB) for TBC between 

June 1994 and August 2019 in our institute. The estimated glomerular filtration 

rate (eGFR) was calculated preoperatively at initial presentation, before 

augmentation and at various intervals during follow up. Renal function decrease 

was defined as a defined as new-onset stage-3A Chronic kidney disease(CKD) or 

upstaging of pre-operative CKD stage 3A in follow-up. Multivariable analysis was 

done to evaluate the association of clinicopathological features and 

postoperative complications with decreased renal function.

RESULTS: We analyzed 39 patients who had a minimum follow-up of 1-year post 

reconstruction. At a median follow-up of 52 months (IQR 31-103 months), 16/39 

patients developed RF decrease. In univariate analyses, initial eGFR, and 

associated ureteric stricture in contralateral renal unit were significantly 

associated with new-onset renal insufficiency (p < 0.001 each). On multivariable 

analysis, only initial presenting eGFR (p < 0.001) was an independent predictor 

of new-onset renal insufficiency. ROC cut-off levels for eGFR at presentation 

predicting the primary end point of RF decrease was 45 ml/min.

CONCLUSIONS: Decreased renal function is noted in most patients during long term 

follow-up after surgical reconstruction for TBC. After controlling for 

preoperative and postoperative risk factors, patients with initial presenting 

GFR < 45 ml/min are at greater risk of a decline in renal function following 

reconstruction.
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BACKGROUND: Few studies have assessed life expectancy of patients with 

tuberculosis (TB) against a comparable background population, particularly in 

low-income, high-incidence settings. This study aimed to estimate the life 

expectancy (LE) of patients with TB in the West African country of Guinea-Bissau 

and compare it with the LE of the background population.

METHODS: This study used data from the Bandim TB cohort from 2004-20 as well as 

census data from the capital of Guinea-Bissau. LE was estimated using a 

bootstrapped Kaplan-Meier survival analysis for patients with TB and the 

background population, stratifying by age of entry and various patient 

subgroups. The analysis was further stratified by diagnosis period and length of 

schooling (an indicator of socioeconomic status), to assess their influence on 

LE. A sensitivity analysis was performed assuming death at loss to follow-up.

RESULTS: The analysis included 2278 patients and a background population of 

169 760 individuals. Overall median LE among 30-year-old patients with TB was 

10.7 years (95% CI: 8.7-12.6), compared with 35.8 (95% CI: 35.1-36.5) in the 

background population. LE was shorter in HIV-infected patients and those who had 

unsuccessful treatment outcome; however, even among those who were both 

uninfected with HIV and experienced successful treatment outcome, LE was 20% 

shorter than in the background population. Longer schooling appeared to decrease 

mortality.

CONCLUSIONS: TB substantially shortens LE. This effect is present even in 

patients who are uninfected with HIV and who have successful treatment outcome.
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Mycobacterium spp. intimidated mankind since time immemorial. The triumph over 

this organism was anticipated with the introduction of potent antimicrobials in 

the mid-20th century. However, the emergence of drug resistance in mycobacteria, 

Mycobacterium tuberculosis, in particular, caused great concern for the 

treatment. With the enemy growing stronger, there is an immediate need to equip 

the therapeutic arsenal with novel and potent chemotherapeutic agents. The task 

seems intricating as our understanding of the dynamic nature of the mycobacteria 

requires intense experimentation and research. Targeting the mycobacterial cell 

envelope appears promising, but its versatility allows it to escape the lethal 

effect of the molecules acting on it. The unique ability of hiding (inactivity 

during latency) also assists the bacterium to survive in a drug-rich 

environment. The drug delivery systems also require upgradation to allow better 

bioavailability and tolerance in patients. Although the resistance to the novel 

drugs is inevitable, our commitment to the research in this area will ensure the 

discovery of effective weapons against this formidable opponent.
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In settings with high tuberculosis (TB) endemicity, distinct genotypes of the 

Mycobacterium tuberculosis complex (MTBC) often differ in prevalence. However, 

the factors leading to these differences remain poorly understood. Here we 

studied the MTBC population in Dar es Salaam, Tanzania over a six-year period, 

using 1,082 unique patient-derived MTBC whole-genome sequences (WGS) and 

associated clinical data. We show that the TB epidemic in Dar es Salaam is 

dominated by multiple MTBC genotypes introduced to Tanzania from different parts 

of the world during the last 300 years. The most common MTBC genotypes deriving 

from these introductions exhibited differences in transmission rates and in the 

duration of the infectious period, but little differences in overall fitness, as 

measured by the effective reproductive number. Moreover, measures of disease 

severity and bacterial load indicated no differences in virulence between these 

genotypes during active TB. Instead, the combination of an early introduction 

and a high transmission rate accounted for the high prevalence of L3.1.1, the 

most dominant MTBC genotype in this setting. Yet, a longer co-existence with the 

host population did not always result in a higher transmission rate, suggesting 

that distinct life-history traits have evolved in the different MTBC genotypes. 

Taken together, our results point to bacterial factors as important determinants 

of the TB epidemic in Dar es Salaam.
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Tuberculosis incidence in Canada has remained essentially unchanged over the 

past decade. A strategic plan to reduce the burden of disease, underpinned by 

high-quality surveillance data, is sorely needed. However, tuberculosis 

surveillance data are lacking in Canada for multiple reasons. There is no single 

entity responsible for coordinating a tuberculosis response, including 

strategies for surveillance, thus inhibiting effective solutions. This in turn 

affects the timeliness and comprehensiveness of national tuberculosis 

surveillance reporting: between 2000 and 2020, there was an average 25-month 

delay to publication of annual surveillance data and the comprehensiveness of 

reports has precipitously fallen over time. Compounding these issues are case 

report forms for tuberculosis surveillance data which have not been updated 

since 2011, failing to keep up with the changing tuberculosis epidemiology and 

to provide information required for strategic planning. Common-sense steps can 

be taken to vastly improve the utility of collected tuberculosis surveillance 

data, and the development of a strategic plan for tuberculosis elimination. 

These include initiating a country-wide consultation on surveillance needs; 

allocating resources for data collection and analysis and data sharing; setting 

precise, measurable goals; and, importantly, establishing an oversight committee 

with representation from all provincial/territorial tuberculosis program leads 

who are held to account for performance.

© 2023. The Author(s) under exclusive license to The Canadian Public Health 

Association.

DOI: 10.17269/s41997-023-00767-4

PMCID: PMC10072031

PMID: 37014575

19. Nat Immunol. 2023 Apr 3. doi: 10.1038/s41590-023-01476-3. Online ahead of print.

Antigen-specific B cells direct T follicular-like helper cells into lymphoid 

follicles to mediate Mycobacterium tuberculosis control.

Swanson RV(#)(1), Gupta A(#)(1)(2), Foreman TW(3)(4), Lu L(1), Choreno-Parra 

JA(5), Mbandi SK(6), Rosa BA(7)(8), Akter S(1)(2), Das S(1), Ahmed M(1)(2), 

Garcia-Hernandez ML(9), Singh DK(10), Esaulova E(11), Artyomov MN(11), Gommerman 

J(12), Mehra S(3)(10), Zuniga J(5)(13), Mitreva M(7)(8), Scriba TJ(6), 

Rangel-Moreno J(9), Kaushal D(14), Khader SA(15)(16).

Author information:

(1)Department of Molecular Microbiology, Washington University in St. Louis, St. 

Louis, MO, USA.

(2)Department of Microbiology, University of Chicago, Chicago, IL, USA.

(3)Divisions of Bacteriology and Parasitology, Tulane National Primate Research 

Center, Covington, LA, USA.

(4)AstraZeneca, Washington DC-Baltimore, MD, USA.

(5)Laboratory of Immunobiology and Genetics, Instituto Nacional de Enfermedades 

Respiratorias Ismael Cosio Villegas, Mexico City, Mexico.

(6)South African Tuberculosis Vaccine Initiative (SATVI), Institute of 

Infectious Disease and Molecular Medicine and Division of Immunology, Department 

of Pathology, University of Cape Town, Cape Town, South Africa.

(7)Division of Infectious Diseases, Department of Internal Medicine, Washington 

University in St. Louis, St. Louis, MO, USA.

(8)McDonnell Genome Institute, Washington University in St. Louis, St. Louis, 

MO, USA.

(9)Division of Allergy, Immunology and Rheumatology, Department of Medicine, 

University of Rochester Medical Center, Rochester, NY, USA.

(10)Southwest National Primate Research Centre (SNPRC) at Texas Biomedical 

Research Institute, San Antonio, TX, USA.

(11)Department of Pathology and Immunology, Washington University in St. Louis, 

St. Louis, MO, USA.

(12)St. George Campus, University of Toronto, Toronto, Ontario, Canada.

(13)Tecnologico de Monterrey, Escuela de Medicina y Ciencias de la Salud, Campus 

Mexico City, Mexico.

(14)Southwest National Primate Research Centre (SNPRC) at Texas Biomedical 

Research Institute, San Antonio, TX, USA. dkaushal@txbiomed.org.

(15)Department of Molecular Microbiology, Washington University in St. Louis, 

St. Louis, MO, USA. khader@uchicago.edu.

(16)Department of Microbiology, University of Chicago, Chicago, IL, USA. 

khader@uchicago.edu.

(#)Contributed equally

Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), is a global cause 

of death. Granuloma-associated lymphoid tissue (GrALT) correlates with 

protection during TB, but the mechanisms of protection are not understood. 

During TB, the transcription factor IRF4 in T cells but not B cells is required 

for the generation of the TH1 and TH17 subsets of helper T cells and follicular 

helper T (TFH)-like cellular responses. A population of IRF4+ T cells coexpress 

the transcription factor BCL6 during Mtb infection, and deletion of Bcl6 

(Bcl6fl/fl) in CD4+ T cells (CD4cre) resulted in reduction of TFH-like cells, 

impaired localization within GrALT and increased Mtb burden. In contrast, the 

absence of germinal center B cells, MHC class II expression on B cells, 

antibody-producing plasma cells or interleukin-10-expressing B cells, did not 

increase Mtb susceptibility. Indeed, antigen-specific B cells enhance cytokine 

production and strategically localize TFH-like cells within GrALT via 

interactions between programmed cell death 1 (PD-1) and its ligand PD-L1 and 

mediate Mtb control in both mice and macaques.
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Globally, tuberculosis (TB) and anemia are public health problems related with 

high morbidity and mortality. Furthermore, anemia is frequently manifested among 

people with TB in Africa, prevalence ranging from 25 to 99%. The presence of 

anemia is associated with an increase in individuals' susceptibility to TB and 

poor treatment outcomes. Studies have reported heterogeneous estimate of 

prevalence of anemia among people with TB in Africa. This review aimed to 

estimate the prevalence of anemia among newly diagnosed people with TB n Africa. 

We searched studies in Medline/PubMed, Cochrane library, ScienceDirect, JBI 

database, the Web of Science, Google Scholar, WorldCat, Open Grey, Scopus, 

Agency for Healthcare Research and Quality, ProQuest, and African Journals 

Online that reported the prevalence of anemia at TB diagnosis. Two reviewers 

performed data extraction with pre-defined inclusion criteria. A random-effects 

logistic regression model was used to pool the prevalence of anemia and levels 

of anemia with a 95% confidence interval (CI) in STATA version 14. Heterogeneity 

and publication biases were explored. A total of 1408 studies were initially 

identified, and seventeen studies with 4555 people with TB were included in the 

analysis. The prevalence of anemia among people with TB in Africa was 69% (95% 

CI 60.57-77.51). The pooled prevalence of anemia of chronic disease was 48% (95% 

CI 13.31-82.75) and normocytic normochromic anemia was 32% (95% CI 13.74-50.94) 

while mild anemia was 34% (95% CI 20.44-46.86). Females were more anemic than 

males at TB diagnosis in Africa (74% vs. 66%). The finding indicates that anemia 

is a common co-morbidity present among people with TB, especially among females. 

Mild anemia and normocytic normochromic anemia were more common at TB diagnosis. 

The finding indicates that anemia is a common co-morbidity present among people 

with TB in Africa region. Hence, it is recommended to instigate a routine anemia 

screening at TB diagnosis to improve treatment outcomes.
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Offering patients with tuberculosis (TB) an optimal and timely treatment regimen 

depends on the rapid detection of Mycobacterium tuberculosis (Mtb) drug 

resistance from clinical samples. Finding Low Abundance Sequences by 

Hybridization (FLASH) is a technique that harnesses the efficiency, specificity, 

and flexibility of the Cas9 enzyme to enrich targeted sequences. Here, we used 

FLASH to amplify 52 candidate genes probably associated with resistance to 

first- and second-line drugs in the Mtb reference strain (H37Rv), then detect 

drug resistance mutations in cultured Mtb isolates, and in sputum samples. 92% 

of H37Rv reads mapped to Mtb targets, with 97.8% of target regions covered at a 

depth ≥ 10X. Among cultured isolates, FLASH-TB detected the same 17 drug 

resistance mutations as whole genome sequencing (WGS) did, but with much greater 

depth. Among the 16 sputum samples, FLASH-TB increased recovery of Mtb DNA 

compared with WGS (from 1.4% [IQR 0.5-7.5] to 33% [IQR 4.6-66.3]) and average 

depth reads of targets (from 6.3 [IQR 3.8-10.5] to 1991 [IQR 254.4-3623.7]). 

FLASH-TB identified Mtb complex in all 16 samples based on IS1081 and IS6110 

copies. Drug resistance predictions for 15/16 (93.7%) clinical samples were 

highly concordant with phenotypic DST for isoniazid, rifampicin, amikacin, and 

kanamycin [15/15 (100%)], ethambutol [12/15 (80%)] and moxifloxacin [14/15 

(93.3%)]. These results highlighted the potential of FLASH-TB for detecting Mtb 

drug resistance from sputum samples.
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BACKGROUND & OBJECTIVES: Tuberculosis, most commonly caused by Mycobacterium 

tuberculosis (MTB), is an infectious bacterial disease, with a major impact on 

global health. In this study, immunohistochemistry (IHC), acid-fast bacilli 

(AFB) culture and Ziehl-Neelsen (ZN) staining, techniques were compared on 

bronchoalveolar lavage (BAL) and bronchial washings (BW) with respect to 

sensitivity and specificity for detecting mycobacteria, taking culture as the 

gold standard.

METHODS: Consecutive BAL and BW specimens were included in the study, over a 

period of one year for which AFB cultures were available. Samples with diagnosis 

other than inflammatory pathology such as malignancies or inadequate samples 

were excluded. A total of 203 BAL and BW specimens from patients with age 

ranging from 14 to 86 yr were analyzed for the presence of mycobacteria. The 

utility and efficacy of ZN stain and IHC in detecting mycobacteria was tested 

using AFB culture as a gold standard.

RESULTS: Out of 203 cases, 10.3 per cent (n=21) were positive on AFB culture. Of 

these, 5.9 per cent (n=12) smears were positive for ZN stain, whereas IHC 

positivity was seen in 8.4 per cent (n=17) of the cases. ZN staining had a 

sensitivity of 57.1 per cent and a specificity of 100 per cent whereas, IHC had 

a sensitivity of 81 per cent and a specificity of 81.9 per cent.

INTERPRETATION & CONCLUSIONS: Comparison with AFB culture (gold standard), IHC 

was found to be superior to ZN stain in terms of sensitivity, whereas ZN stain 

was found to be superior to IHC in terms of specificity. These findings 

therefore suggest that IHC may be a useful adjunct to ZN stain in the detection 

of mycobacteria in specimens from the respiratory tract.
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We aimed to obtain the effects of immunosuppressive doses on the QuantiFERON-TB 

Gold Plus (QFT-Plus) test results in Rheumatoid Arthritis (RA) patients. Besides 

this, the impact of the TB2 tube in QFT-Plus test was also investigated. This 

study included RA patients registered to HURBIO and were screened via QFT-Plus 

test for latent tuberculosis between January 2018 and March 2021, before the 

initiation of treatment of biologic/targeted-synthetic disease modifying 

anti-rheumatismal drugs (b/ts-DMARDs). Patients using methotrexate ≥ 10 mg or 

leflunomide (any dose) or steroids (≥ 7.5 mg prednisolone) at the time of 

QFT-Plus test were classified as the "high dose" group and the rest of the 

patients constituted the "low dose" group. The study included 534 RA patients; 

353 [66.1%] in the high-dose group and 181 [33.9%] in the low-dose group. While 

QFT-Plus test was positive in 10.5% (37/353) patients in the high-dose group, it 

was positive in 20.4% (37/181) patients in the low-dose group (p < 0.001). The 

percentage of QFT-Plus indeterminate results were similar (around 2%) in both 

groups. The contribution of the TB2 tube to QFT-Plus test positivity was 6.89%. 

During a median (inter-quartile range) follow-up period of 23 (7-38) months 

under treatment of b/ts-DMARDs, latent TB reactivation was not observed. Primer 

active tuberculosis disease developed in two patients. Positive test results of 

Interferon-Gamma Release Assays (IGRAs) could decrease as immunosuppressive 

treatment doses increase in patients with RA and addition of the TB2 tube could 

increase test sensitivity.
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PURPOSE: The diagnosis of STB is mainly based on clinicoradiological 

observations substantiated by bacterial culture, staining, Gene Xpert, and 

histopathology. The purpose of the study was to correlate these methods to 

evaluate the effectiveness in the diagnosis of STB.

METHODS: A total of 178 clinicoradiologically suspected cases of STB were 

included in the study. The specimens for diagnostic workup were collected either 

during surgery or by CT-guided biopsy. All these specimens were tested for 

tuberculosis through ZN staining, solid culture, histopathology, and PCR. The 

sensitivity, specificity, PPV, and NPV of each test were calculated using 

histopathology as a gold standard.

RESULTS: Out of the 178 cases, a total of 15 cases were excluded from this 

study. Among the remaining 163 cases, TB was diagnosed in 143 [87.73%] on 

histopathology, 130 [79.75%] on Gene Xpert, 40 [24.53%] on culture, and 23 

[14.11%] on ZN stain. The sensitivity, specificity, PPV, and NPV of Gene Xpert 

were 86.71, 70, 95.38, and 42.42%, respectively. The sensitivity, specificity, 

PPV, and NPV of AFB culture were 27.97, 100, 100, and 16.26%, respectively. The 

sensitivity, specificity, PPV, and NPV of AFB stain were 16.08, 100, 100, and 

14.29%, respectively. Gene Xpert showed a moderate agreement [Ƙc = 0.4432] with 

histopathology.

CONCLUSION: No single diagnostic modality can ascertain the diagnosis, and it is 

desirable to have a combination of diagnostic batteries for better results. A 

combination of Gene Xpert and histopathology aids in early and reliable 

diagnosis of STB.
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BACKGROUND: Adverse drug reactions (ADRs) frequently occur in patients using 

second-line anti-tuberculosis medicine for treatment of multidrug resistant 

tuberculosis (MDR-TB). ADRs contribute to treatment interruptions which can 

compromise treatment response and risk acquired drug resistance to critical 

newer drugs such as bedaquiline, while severe ADRs carry considerable morbidity 

and mortality. N-acetylcysteine (NAC) has shown promise in reducing ADRs for 

medications related to TB in case series or randomized controlled trials in 

other medical conditions, yet evidence is lacking in MDR-TB patients. TB endemic 

settings have limited capacity to conduct clinical trials. We designed a 

proof-of-concept clinical trial primarily to explore the preliminary evidence on 

the protective effect of NAC among people treated for MDR-TB with second-line 

anti-TB medications.

METHODS: This is a proof-of-concept randomized open label clinical trial with 3 

treatment arms including a control arm, an interventional arm of NAC 900 mg 

daily, and an interventional arm of NAC 900 mg twice-daily administered during 

the intensive phase of MDR-TB treatment. Patients initiating MDR-TB treatment 

will be enrolled at Kibong'oto National Center of Excellence for MDR-TB in the 

Kilimanjaro region of Tanzania. The minimum anticipated sample size is 66; with 

22 participants in each arm. ADR monitoring will be performed at baseline and 

daily follow-up over 24 weeks including blood and urine specimen collection for 

hepatic and renal function and electrolyte abnormalities, and electrocardiogram. 

Sputum will be collected at baseline and monthly thereafter and cultured for 

mycobacteria as well as assayed for other molecular targets of Mycobacterium 

tuberculosis. Adverse drug events will be analysed over time using mixed effect 

models. Mean differences between arms in change of the ADRs from baseline (with 

95% confidence intervals) will be derived from the fitted model.

DISCUSSION: Given that NAC promotes synthesis of glutathione, an intracellular 

antioxidant that combats the impact of oxidative stress, it may protect against 

medication induced oxidative damage in organs such as liver, pancreas, kidney, 

and cells of the immune system. This randomized controlled trial will determine 

if NAC leads to fewer ADRs, and if this protection is dose dependent. Fewer ADRs 

among patients treated with MDR-TB may significantly improve treatment outcomes 

for multidrug regimens that necessitate prolonged treatment durations. Conduct 

of this trial will set the needed infrastructure for clinical trials.
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The free hormone hypothesis postulates that the estimation of free circulating 

25 (OH)D may be a better marker of vitamin D status and is of clinical 

importance compared to total vitamin D fraction. The unbound fraction is 

involved in biological activities since it is able to penetrate into the cell. 

Studies have shown that cathelicidin/LL-37 inhibits the growth of Mycobacterium 

tuberculosis in a vitamin D-dependent manner and therefore adequate vitamin D is 

required for its expression. The study aimed to determine the association 

between serum bioavailable and total vitamin D with LL-37 levels in ATB 

patients, LTBI, and individuals with no TB infection. This was a cross-sectional 

study in which bioavailable vitamin D and LL-37 levels were measured using 

competitive ELISA kits and total vitamin D was measured using 

electrochemilumiscence and consequently determined their association. The mean 

(SD) bioavailable vitamin D levels of the study participants were 3.8 ng/mL 

(2.6) and the median (IQR) of LL-37 levels were 320 ng/mL (160, 550 ng/mL). The 

mean (SD) of total vitamin D levels was 19.0 ng/mL (8.3) ng/mL. Similar weak 

correlations were observed between the bioavailable and total vitamin D with 

LL-37 levels, therefore, deviating from our hypothesis.
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The emergence of multidrug-resistant strains of M. tuberculosis has raised 

concerns due to the greater difficulties in patient treatment and higher 

mortality rates. Herein, we revisited the 

2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazine scaffold and identified potent 

new carbamate derivatives having MIC90 values of 0.18-1.63 µM against Mtb H37Rv. 

Compounds 47-49, 51-53, and 55 exhibited remarkable activity against a panel of 

clinical isolates, displaying MIC90 values below 0.5 µM. In Mtb-infected 

macrophages, several compounds demonstrated a 1-log greater reduction in 

mycobacterial burden than rifampicin and pretomanid. The compounds tested did 

not exhibit significant cytotoxicity against three cell lines or any toxicity to 

Galleria mellonella. Furthermore, the imidazo[2,1-b][1,3]oxazine derivatives did 

not show substantial activity against other bacteria or fungi. Finally, 

molecular docking studies revealed that the new compounds could interact with 

the deazaflavin-dependent nitroreductase (Ddn) in a similar manner to 

pretomanid. Collectively, our findings highlight the chemical universe of 

imidazo[2,1-b][1,3]oxazines and their promising potential against MDR-TB.
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Background Tuberculosis (TB) is a disease of global concern, especially in 

countries like India. Pulmonary TB (PTB) and extrapulmonary TB (EPTB) differ a 

lot when it comes to presentations, treatment, and outcomes. The biochemical and 

hematological test can serve as a marker reflecting the response to treatment in 

various types of TB, resulting in a better prognosis. Therefore, this study was 

conducted to compare the biochemical and hematological profiles in patients of 

extrapulmonary and pulmonary tuberculosis in adults and children. Methods TB 

cases were divided into four categories: PTB adult, EPTB adult, PTB pediatrics, 

and EPTB pediatrics. Forty-nine patients in each category were selected, 

resulting in a total of 196 patients. The sample size was met via convenience 

sampling. A total of 27 parameters were compared. Mann-Whitney U tests were used 

for statistical analysis. Results It was observed that serum calcium levels in 

PTB cases (11.65, 1.15; median and inter-quartile range (IQR), respectively) 

were significantly different from those in EPTB cases (9.18, 1.03; p<0.001). The 

median serum sodium levels in EPTB cases (139.49, 6.86) were higher than in PTB 

cases (130.10, 5.77; p<0.001). For total platelet count levels, a significant 

difference was observed between PTB (337.00, 180.75) and EPTB cases (278, 

159.25; p=0.006). In EPTB cases, the total red blood count (RBC) count levels 

(4.47, 0.96) were higher than in PTB cases (4.24, 0.89; p=0.036). Biochemical 

and hematological parameters between pediatrics and adult age groups were 

compared, and it was observed that the median values (IQR) of serum phosphorus, 

total white blood cells (WBC), and platelet count in pediatric cases were 5.16 

(1.09), 14.75 (6.03), and 350.00 (155.75), respectively, and were higher from 

those in adult cases 3.78 (0.97); 8.35 (6.66) and 264 (181.5), respectively 

(p<0.001). For serum creatinine levels, a significant rise was observed between 

PTB 0.54 (0.19) and EPTB cases 0.57 (0.16) (p<0.001). It was also observed that 

alanine transaminase (ALT) levels were higher in adults (18.90 (17.83)) than in 

the pediatric age group (24.70 (28.67); p=0.042) while alkaline phosphatase 

(ALP) was higher in the pediatric age group (108.95 (78.37)) than in adults 

(94.25 (47.92); p=0.003). Conclusion Serum calcium levels and total WBC counts 

were higher in PTB cases, while the levels of serum sodium and total RBC counts 

were higher in EPTB cases. ALT, serum phosphorus, total WBC counts, and total 

platelet counts were higher in the pediatric age group, while ALP, serum urea, 

and creatinine levels were higher in adults. Increased tissue damage and 

severity of disease in the pediatric age group, reactive thrombocytosis due to 

biogenesis in lungs, and abnormal anti-diuretic hormone secretion in PTB cases 

may be possible explanations for these findings. These findings may help 

clinicians in the early identification of potential complications, and further 

studies on these parameters should be conducted.
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BACKGROUND: Tuberculosis (TB) is still a global health issue. While the lungs 

are the most commonly affected, infections can also affect other organs. Because 

of the rise in immunocompromised hosts, the number of opportunistic infections 

has skyrocketed. In instances of aspergilloma and chronic pulmonary 

aspergillosis (CPA), pulmonary tuberculosis (PTB) is the most usually linked 

condition.

MATERIAL AND METHODS: The current cross-sectional study was conducted on 42 

study participants from January 2018 to June 2019.

RESULTS: Aspergilloma was observed in two participants (4.8%) of the study 

population. Candida growth was observed in five participants (11.9%) of the 

study population on sputum fungal culture. Aspergillus growth and Candida growth 

was observed in three (7.1%) and two (4.8%) participants of the study 

population, respectively, on bronchoalveolar lavage (BAL) fungal culture. 

Aspergillus IgG antibody was positive in four particpants (9.5%) of study 

population. Out of the 42 participants, four were diagnosed with CPA.

CONCLUSION: Since CPA and PTB patients present similar symptoms, it is virtually 

impossible to distinguish between the two unless serological test is performed. 

There has been a significant burden of patients with CPA, especially in post 

tuberculosis fibro-cavitation. CPA patients requires long-term anti-fungal 

therapy; hence an improved case detection should be undertaken.
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Distinct from quantifying the economic sequelae of tuberculosis (TB) in adults, 

data are scarce regarding lived experiences of youth and their caregivers 

seeking and sustaining TB treatment in low income communities. Children ages 

4-17 diagnosed with TB and their caregivers were recruited from rural and 

semi-urban northern Tanzania. Using a grounded theory approach, a qualitative 

interview guide was developed, informed by exploratory research. Twenty-four 

interviews were conducted in Kiswahili, audio-recorded and analyzed for emerging 

and consistent themes. Dominant themes found were socioemotional impacts of TB 

on households, including adverse effects on work productivity, and facilitators 

and obstacles to TB care, including general financial hardship and 

transportation challenges. The median percentage of household monthly income 

spent to attend a TB clinic visit was 34% (minimum: 1%, maximum: 220%). The most 

common solutions identified by caregivers to mitigate adverse impacts were 

transportation assistance and nutrition supplementation. To end TB, healthcare 

systems must acknowledge the total financial burden shouldered by low wealth 

families seeking pediatric TB care, provide consultations and medications 

locally, and increase access to TB-specific communal funds to mitigate burdens 

such as inadequate nutrition.Trial registration: planned sub-study of the 

registered prospective study, NCT05283967.Trial registration: ClinicalTrials.gov 

identifier: NCT05283967.
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Peritoneal tuberculosis is a common cause of ascites in areas endemic to 

Mycobacterium tuberculosis. The presentation of tuberculous ascites can mimic 

ovarian malignancy when it is associated with elevated cancer antigen 125 

(CA-125) levels. We hereby discuss a case of a four months post-partum female 

patient who presented with gradual abdominal distension and was diagnosed with 

peritoneal tuberculosis after proper evaluation. She was started on 

anti-tubercular therapy and the treatment was successful. This case report 

highlights the importance of considering peritoneal tuberculosis as a 

differential diagnosis in cases of ascites with raised serum CA-125 levels in a 

Mycobacterium tuberculosis endemic region.
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INTRODUCTION: Tuberculosis (TB) is still a persistent health challenge in 

Indonesia and ranks high on the list of factors causing morbidity and mortality. 

Improving knowledge, attitudes, and perceptions (KAP) of the general community 

about TB can help to control the disease.

PURPOSE: This study aimed to examine the KAP about TB in Indonesian society and 

investigate their sociodemographic determinants.

PARTICIPANTS AND METHODS: An online cross-sectional survey in 34 provinces in 

Indonesia was carried out in June 2022. The scores of KAP were classified as 

low, moderate, and high. Bivariate and multivariate ordinal logistic regression 

were applied to identify the potential sociodemographic determinants of KAP. 

Adjusted odds ratio and 95% confidence interval (CI) for each determinant were 

provided.

RESULTS: Among the 3205 participants, 56.4%, 91%, and 38% had high scores on 

knowledge, attitude, and perception, respectively. Independent determinants of 

high knowledge were age (26-35 years; adjusted odds ratio: 1.53 [95% CI: 

1.19-1.97]), marital status (married; adjusted odds ratio: 1.18 [95% CI: 

1.00-1.39]), and salary (middle income; adjusted odds ratio: 0.76 [95% CI: 

0.63-0.93]). Independent factors associated with high scores in attitude and 

perception were the residence location (village; adjusted odds ratio: 0.76 [95% 

CI: 0.59-0.98]) and the occupation type (civil servant; adjusted odds ratio: 

1.53 [95% CI: 1.09-2.13]), respectively.

CONCLUSION: Most Indonesians have a high knowledge and good attitude, although 

they have a moderate perception toward TB. Improving public awareness and health 

education with the right strategies is critical to reducing the country's TB 

burden.
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BACKGROUND: Early mortality among hospitalized HIV-associated tuberculosis 

(TB/HIV) patients is high despite treatment. The pharmacokinetics of rifampicin, 

isoniazid, and pyrazinamide were investigated in hospitalized TB/HIV patients 

and a cohort of outpatients with TB (with or without HIV) to determine whether 

drug exposures differed between groups.

METHODS: Standard first-line TB treatment was given daily as per national 

guidelines, which consisted of oral 4-drug fixed-dose combination tablets 

containing 150 mg rifampicin, 75 mg isoniazid, 400 mg pyrazinamide, and 275 mg 

ethambutol. Plasma samples were drawn on the 3rd day of treatment over eight 

hours post-dose. Rifampicin, isoniazid, and pyrazinamide in plasma were 

quantified and NONMEM ® was used to analyze the data.

RESULTS: Data from 60 hospitalized patients (11 of whom died within 12 weeks of 

starting treatment) and 48 outpatients were available. Median (range) weight and 

age were 56 (35 - 88) kg, and 37 (19 - 77) years, respectively. Bioavailability 

and clearance of the three drugs were similar between TB/HIV hospitalized and TB 

outpatients. However, rifampicin's absorption was slower in hospitalized 

patients than in outpatients; mean absorption time was 49.9% and 154% more in 

hospitalized survivors and hospitalized deaths, respectively, than in 

outpatients. Higher levels of conjugated bilirubin correlated with lower 

rifampicin clearance. Isoniazid's clearance estimates were 25.5 L/h for fast 

metabolizers and 9.76 L/h for slow metabolizers. Pyrazinamide's clearance was 

more variable among hospitalized patients. The variability in clearance among 

patients  was 1.70 and 3.56 times more for hospitalized survivors and 

hospitalized deaths, respectively, than outpatients.   Conclusion. We showed 

that the pharmacokinetics of first-line TB drugs are not substantially different 

between hospitalized TB/HIV patients and TB (with or without HIV) outpatients. 

Hospitalized patients do not seem to be underexposed compared to their 

outpatient counterparts, as well as hospitalized patients who survived vs who 

died within 12 weeks of hospitalization.
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OBJECTIVE: The aim: To investigate the in!uence of prescribing a complex of 

amino acids in pathogenetic therapy in patients with pulmonary tuberculosis on 

liver function.

PATIENTS AND METHODS: Materials and methods: The study included 50 patients with 

drug susceptible TB and 50 patients with drug-resistant TB (multidrug-resistant 

and extensively drug-resistant).

RESULTS: Results: The study included 50 patients with drug susceptible 

tuberculosis (TB) and 50 patients with drug-resistant TB. When comparing 

biochemical pa-rameters characterizing liver function in patients with 

drug-susceptible TB after 1 month of anti-tuberculosis therapy, it was found 

that patients receiving additional therapy with a complex of amino acids had a 

lower level of bilirubin, p <0.05. After 60 doses, patients receiving additional 

therapy with amino acids had significantly lower bilirubin levels alanine 

aminotransferase (ALT) and aspartate aminotransferase (AST), p <0.05. When 

comparing the biochemical parameters characterizing liver function in patients 

with drug-resistant tuberculosis after a month of anti-tuberculosis therapy, 

significantly higher protein level was found in the groups of patients receiving 

additional therapy with amino acids, as well as significantly lower ALT level, 

AST and creatinine p <0.05.

CONCLUSION: Conclusions: The additional appointment of the complex of amino 

acids in the pathogenetic therapy of patients with pulmonary tuberculosis makes 

it possible to reduce the severity of hepatotoxic reactions manifested by the 

main parameters (AST, ALT, total bilirubin) and to increase the 

protein-synthetic function of the liver, which allows us to recommend their 

appointment to improve the tolerance of anti-tuberculosis therapy.
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MHC class I antigen processing is an underappreciated area of nonviral 

host-pathogen interactions, bridging both immunology and cell biology, where the 

pathogen's natural life cycle involves little presence in the cytoplasm. The 

effective response to MHC-I foreign antigen presentation is not only cell death 

but also phenotypic changes in other cells and stimulation of the memory cells 

ready for the next antigen reoccurrence. This review looks at the MHC-I antigen 

processing pathway and potential alternative sources of the antigens, focusing 

on Mycobacterium tuberculosis (Mtb) as an intracellular pathogen that co-evolved 

with humans and developed an array of decoy strategies to survive in a hostile 

environment by manipulating host immunity to its own advantage. As that happens 

via the selective antigen presentation process, reinforcement of the effective 

antigen recognition on MHC-I molecules may stimulate subsets of effector cells 

that act earlier and more locally. Vaccines against tuberculosis (TB) could 

potentially eliminate this disease, yet their development has been slow, and 

success is limited in the context of this global disease's spread. This review's 

conclusions set out potential directions for MHC-I-focused approaches for the 

next generation of vaccines.
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The lack of effective therapeutics against emerging multi-drug resistant strains 

of Mycobacterium tuberculosis (Mtb) prompts the identification of novel 

anti-tuberculosis targets. The essential nature of the peptidoglycan (PG) layer 

of the mycobacterial cell wall, which features several distinctive 

modifications, such as the N-glycolylation of muramic acid and the amidation of 

D-iso-glutamate, makes it a target of particular interest. To understand their 

role in susceptibility to beta-lactams and in the modulation of host-pathogen 

interactions, the genes encoding the enzymes responsible for these PG 

modifications (namH and murT/gatD, respectively) were silenced in the model 

organism Mycobacterium smegmatis using CRISPR interference (CRISPRi). Although 

beta-lactams are not included in TB-therapy, their combination with 

beta-lactamase inhibitors is a prospective strategy to treat MDR-TB. To uncover 

synergistic effects between the action of beta-lactams and the depletion of 

these PG modifications, knockdown mutants were also constructed in strains 

lacking the major beta-lactamase of M. smegmatis BlaS, PM965 (M. smegmatis 

ΔblaS1) and PM979 (M. smegmatis ΔblaS1 ΔnamH). The phenotyping assays affirmed 

the essentiality of the amidation of D-iso-glutamate to the survival of 

mycobacteria, as opposed to the N-glycolylation of muramic acid. The qRT-PCR 

assays confirmed the successful repression of the target genes, along with few 

polar effects and differential knockdown level depending on PAM strength and 

target site. Both PG modifications were found to contribute to beta-lactam 

resistance. While the amidation of D-iso-glutamate impacted cefotaxime and 

isoniazid resistance, the N-glycolylation of muramic acid substantially promoted 

resistance to the tested beta-lactams. Their simultaneous depletion provoked 

synergistic reductions in beta-lactam MICs. Moreover, the depletion of these PG 

modifications promoted a significantly faster bacilli killing by J774 

macrophages. Whole-genome sequencing revealed that these PG modifications are 

highly conserved in a set of 172 clinical strains of Mtb, demonstrating their 

potential as therapeutic targets against TB. Our results support the development 

of new therapeutic agents targeting these distinctive mycobacterial PG 

modifications.
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Treatment of latent tuberculosis infection (LTBI) is essential for tuberculosis 

(TB) eradication. LTBI patients serve as a reservoir for active TB cases. The 

WHO's End TB Strategy now prioritises the detection and treatment of LTBI. A 

comprehensive approach focused on integrated LTBI control is required to 

accomplish this goal. This review aims to summarise what we know about LTBI in 

the existing literature, its prominence, diagnostic strategies, and new 

interventions to alert people of its occurrence and symptoms. We used Medical 

Subject Heading (MeSH) phrases to search for published publications on the 

English language in PubMed, Scopus, and Google Scholar. To provide clarity and 

impact, we examined several government websites to identify the most effective 

and current treatment regimens. LTBI is a spectrum of infections, such as 

intermittent, transitory, or progressive, with early, subclinical, and 

ultimately active TB cases. The global burden of LTBI cannot be firmly 

established because no "gold-standard" test exists. Screening is advised for 

high-risk individuals, such as immigrants, occupants and staff members of 

congregate living facilities, and those who are HIV-positive. The most reliable 

form of LTBI screening is still the targeted tuberculin skin test (TST). 

Although LTBI therapy is challenging, for India to become TB-free, it must first 

focus on testing and treating LTBI. The government should focus on generalising 

the new diagnostic criteria and adopting a more specific treatment known to all 

to eliminate TB once and for all.
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INTRODUCTION: Animal tuberculosis (TB) is a zoonotic disease caused by acid-fast 

bacteria belonging to the Mycobacterium tuberculosis complex (MTBC). Both 

animals and humans are susceptible to infection by the MTBC. Interspecies 

transmission is also possible, including to livestock and humans. In the years 

1997-2013, many tuberculosis cases were recorded in European bison in the 

Bieszczady Mountains; more alarmingly, TB was also recorded in wild boar in the 

years 2013-2020.

MATERIAL AND METHODS: In the years 2013-2020, 104 wild boar from the Bieszczady 

Mountains were tested for TB through necropsy, mycobacterial culture, strain 

identification and spoligotyping.

RESULTS: The microbiological examination confirmed TB in 46 wild boar; these 

infections were identified as M. caprae, spoligotype SB2391.

CONCLUSION: Free-living European bison are at risk of TB infection from wild 

boar carrying M. caprae. This situation also poses a risk to local cattle. There 

is a need for further activities aimed at monitoring the disease, preventing 

further transmission, and minimising the risk to public health.
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INTRODUCTION: Mycobacterium bovis and Mycobacterium avium subsp. 

paratuberculosis, respectively the causative agents of bovine tuberculosis (bTB) 

and bovine paratuberculosis (PTB), share a high number of antigenic proteins. 

This characteristics makes the differential diagnosis of the diseases difficult. 

The interferon gamma (IFN-γ), C-X-C motif chemokine ligand 10 (CXCL10), matrix 

metallopeptidase 9 (MMP9), interleukin 22 (IL-22) and thrombospondin 1 (THBS1) 

bovine genes have already been shown to be accurate transcriptional biomarkers 

of bTB. In order to improve the diagnosis of bTB and PTB, in the present study 

we evaluated the risk of false positivity of these bTB biomarkers in cattle with 

PTB.

MATERIAL AND METHODS: The transcription of these genes was studied in 13 

PTB-infected cattle, using Mycobacterium avium subsp. paratuberculosis 

(MAP)-stimulated peripheral blood mononuclear cells (PBMC).

RESULTS: Overall, the levels of IFN-γ, CXCL10, MMP9 and IL-22 transcripts in 

MAP-stimulated PBMC failed to differentiate animals with PTB from healthy 

animals. However, as bTB-afflicted cattle do, the MAP-infected group also 

displayed a lower level of THBS1 transcription than the non-infected animals.

CONCLUSION: The results of this study add new specificity attributes to the 

levels of transcription of IFN-γ, CXCL10, MMP9 and IL-22 as biomarkers for bTB.
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BACKGROUND: The treatment of tuberculosis (TB) is known to cause liver injury, 

however, there is limited data to guide optimal treatment for patients with 

chronic liver disease.

METHODS: We undertook a retrospective case series of patients with chronic liver 

disease and TB disease. The primary objective was to determine if there was a 

difference in the incidence of drug-induced liver injury (DILI) in patients with 

cirrhosis versus those with chronic hepatitis. Additionally, we sought to 

compare TB treatment outcomes, type and duration of therapy, and incidence of 

adverse events.

RESULTS: We included 56 patients (chronic hepatitis 40; cirrhosis 16). There 

were 33 patients (58.9%) who experienced DILI requiring treatment modification, 

with no significant difference between groups (65% versus 43.8%, p = 0.23). 

Patients with chronic hepatitis were more likely to receive treatment with 

standard first-line intensive phase therapy that included a combination of 

rifampin (RIF), isoniazid, and pyrazinamide (80.8% versus 19.2%, p = 0.03) and 

any regimen than included isoniazid (92.5% versus 68.8%, p = 0.04). The risk of 

DILI was higher when more hepatotoxic TB medications were used. Overall 

treatment success in this cohort was low (55.4%), with no significant difference 

between groups (62.5% versus 37.5%, p = 0.14). Most patients with treatment 

success (97%) were able to tolerate a rifamycin.

CONCLUSIONS: The risk of DILI is high, especially with the use of isoniazid, in 

patients with TB and chronic liver disease. This risk can be effectively 

mitigated with no difference in treatment outcomes in the presence of cirrhosis.
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Background: Tuberculosis (TB) remains a major challenge in many domains 

including diagnosis, pathogenesis, prevention, treatment, drug resistance and 

long-term protection of the public health by vaccination. A controlled human 

infection model (CHIM) could potentially facilitate breakthroughs in each of 

these domains but has so far been considered impossible owing to technical and 

safety concerns. Methods: A systematic review of mycobacterial human challenge 

studies was carried out to evaluate progress to date, best possible ways forward 

and challenges to be overcome. We searched MEDLINE (1946 to current) and CINAHL 

(1984 to current) databases; and Google Scholar to search citations in selected 

manuscripts. The final search was conducted 3 rd February 2022. Inclusion 

criteria: adults ≥18 years old; administration of live mycobacteria; and 

interventional trials or cohort studies with immune and/or microbiological 

endpoints. Exclusion criteria: animal studies; studies with no primary data; no 

administration of live mycobacteria; retrospective cohort studies; case-series; 

and case-reports. Relevant tools (Cochrane Collaboration for RCTs and 

Newcastle-Ottawa Scale for non-randomised studies) were used to assess risk of 

bias and present a narrative synthesis of our findings. Results: The search 

identified 1,388 titles for review; of these 90 were reviewed for inclusion; and 

27 were included. Of these, 15 were randomised controlled trials and 12 were 

prospective cohort studies. We focussed on administration route, challenge agent 

and dose administered for data extraction. Overall, BCG studies including 

fluorescent BCG show the most immediate utility, and genetically modified 

Mycobacteria tuberculosis is the most tantalising prospect of discovery 

breakthrough. Conclusions: The TB-CHIM development group met in 2019 and 2022 to 

consider the results of the systematic review, to hear presentations from many 

of the senior authors whose work had been reviewed and to consider best ways 

forward. This paper reports both the systematic review and the deliberations. 

Registration: PROSPERO ( CRD42022302785; 21 January 2022).

Copyright: © 2023 Gordon SB et al.

DOI: 10.12688/wellcomeopenres.18767.1

PMCID: PMC10064019

PMID: 37007907
45. Front Microbiol. 2023 Mar 17;14:1107396. doi: 10.3389/fmicb.2023.1107396. 

eCollection 2023.

Geo-epidemiology of animal tuberculosis and Mycobacterium bovis genotypes in 

livestock in a small, high-incidence area in Sicily, Italy.

Marianelli C(1), Verrubbi V(2), Pruiti Ciarello F(3), Ippolito D(3), Pacciarini 

ML(4), Di Marco Lo Presti V(3).

Author information:

(1)Department of Food Safety, Nutrition and Veterinary Public Health, Istituto 

Superiore di Sanità, Rome, Italy.

(2)Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo economico 

sostenibile, Rome, Italy.

(3)Istituto Zooprofilattico Sperimentale della Sicilia, Sezione Diagnostica 

Barcellona Pozzo di Gotto, Barcellona Pozzo di Gotto, Italy.

(4)National Reference Centre for Bovine Tuberculosis, Istituto Zooprofilattico 

Sperimentale della Lombardia e dell'Emilia Romagna, Brescia, Italy.

INTRODUCTION: The persistence of animal tuberculosis (TB) in livestock is a 

major concern in Sicily, Italy. The objective of this study was to elucidate the 

transmission dynamics of M. bovis infection in a highly circumscribed, and at 

the same time geographically diverse, high-risk area of the island through an 

in-depth geo-epidemiological investigation of TB in cattle and black pigs raised 

in small-scale extensive farms across the district of Caronia.

METHODS: We used genotype analysis coupled with geographic information system 

(GIS) technology and phylogenetic inference to characterize the spatial 

distribution of TB and M. bovis genotypes in livestock and the genetic 

relationships between M. bovis isolates. A total of 589 M. bovis isolates 

collected from slaughtered cattle (n = 527) and Sicilian black pigs (n = 62) 

over a 5-year period (2014-2018) were included in the study.

RESULTS: TB was widespread throughout the district and was most frequent in the 

north-central area of the district, especially along one of the district's 

streams. We identified a total of 62 M. bovis genotypes. Identical genetic 

profiles were isolated from both neighboring and non-neighburing herds. The 10 

most frequent genotypes, accounting for 82% of M. bovis isolates, showed 

geographic specificities in that they tended to cluster in specific spatial 

niches. The landscape structure of these niches-i.e. steep slopes, rocky ridges, 

meadows and streams-is likely to have had a significant influence on the 

distribution of TB among livestock in Caronia. Higher concentrations of TB were 

observed along streams and in open meadows, while rocky ridges and slopes 

appeared to have hampered the spread of TB.

DISCUSSION: The geographical distribution of TB cases among livestock in Caronia 

is consistent with several epidemiological scenarios (e.g., high density of 

infected herds along the streams or in hilly plateau where livestock share 

pastures). Landscape structure is likely to play an important role in the 

transmission and persistence of M. bovis infection across the district. 

Additional potential risk factors, such as livestock trading and extensive 

breeding methods, are also discussed. Our results will contribute to the 

improvement of surveillance, control and eradication activities of TB in Sicily 

by the implementation of ad hoc TB control measures, especially in farms located 

along streams, sharing common pastures or with mixed animal species.
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Tuberculosis (TB) is one of the leading causes of morbidity and mortality 

throughout the world and can have both pulmonary and extrapulmonary 

manifestations. Among the myriad extrapulmonary manifestations of TB, deep vein 

thrombosis (DVT) is rare. We present the case of a 25-year-old woman who 

presented with progressive painful swelling of the left upper limb associated 

with intermittent low-grade fever. Upon evaluation, she was found to have DVT 

along with a subsegmental pulmonary embolism. Further workup of the patient 

revealed bilateral pleural effusion and constrictive pericarditis along with 

microbiological evidence of Mycobacterium tuberculosis. The patient was started 

on anti-tubercular therapy along with therapeutic anti-coagulation, after which 

there was a substantial clinical improvement. Though rare, this case elucidates 

the venous thrombosis risk associated with one of the most common diseases in 

developing countries.
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Background  Ethiopia is one of the countries in the world with the highest rate 

of tuberculosis (TB). The aim of this study is to describe the characteristics 

of the patients with TB admitted to a rural hospital in Ethiopia in terms of 

both diagnosis and clinical management. Methods A retrospective descriptive 

observational study was conducted. Data were collected from patients older than 

13 years who were admitted to the Gambo General Hospital for TB between May 2016 

and September 2017. The variables studied were age, sex, symptoms, human 

immunodeficiency virus (HIV) serology, nutritional status, presence of anemia, 

chest x-ray or other complementary tests, type of diagnosis (smear microscopy, 

Xpert MTB-RIF (Cepheid, Sunnyvale, California, USA), or clinical diagnosis), 

treatment received, outcome, and days of admission. Results One hundred 

eighty-six patients, aged 13 years and older, were admitted to the TB unit. 

About 51.6% were female, and the median age was 35 years (interquartile range 

(IQR) 25-50). Cough was the most frequent symptom on admission (88.7%), and 

contact with a TB patient was only recognized by 22 patients (11.8%). HIV 

serology was performed in 148 patients (79.6%); seven were positive (4.7%). 

About 69.3% met the criteria for malnutrition (body mass index (BMI) <18.5). 

Most patients, 173 (93%), presented with pulmonary TB and were new cases 

(94.1%). Patients were diagnosed by clinical parameters in 75% of cases. Smear 

microscopy was performed in 148 patients, of which 46 (31.1%) were positive, and 

Xpert MTB-RIF results were only obtained in 16 patients, of which 6 (37.5%) were 

positive. Chest x-rays were performed in most patients (71%) and were suggestive 

of TB in 111 (84.1%). The average length of hospital stay was 32 days 

(confidence interval (CI) 13-50.5). Women tend to be younger than men, have more 

extrapulmonary TB, and were admitted longer. Nineteen patients died during 

admission (10.2%). Patients who die were more frequently malnourished (92.9% of 

those who die were malnourished compared to 67.1% of those who did not die, p = 

0.036), tend to be admitted for a shorter time than the survivors and receive 

more concomitant antibiotic treatment. Conclusions In this rural Ethiopian 

setting, patients admitted to the hospital for TB are often malnourished 

(67.1%), the main presentation is pulmonary, mortality is one in 10 admissions 

and very often receive antibiotics in association with TB treatment (40%).
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AIM: The main aim of this study was to assess the correlation between serum 

tumor necrosis factor-alpha (TNF-α) levels the and clinical severity of 

tuberculosis.

METHODS: This was a hospital-based case-control prospective study and was 

conducted at the Sher-i-Kashmir Institute of Medical Sciences, a tertiary care 

hospital in the northern part of India, from May 2016 to May 2018. The subjects 

were recruited in the study considering inclusion and exclusion criteria. All 

patients with pulmonary tuberculosis as well as patients with extrapulmonary 

tuberculosis were included as subjects and a clinical severity score based on 

anemia, weight loss, presence of hypoxia, and radiological features was 

calculated and compared with TNF-α levels. Age- and sex-matched healthy 

individuals were recruited as controls.

RESULTS: A total of 75 subjects comprising 50 cases and 25 controls were taken 

for the study. There were 34 (68.0%) patients with elevated TNF-α levels while 

only 16 (32.0%) patients had normal TNF-α levels. And, TNF-α levels were normal 

in 21 (84%) control subjects as compared to tuberculosis (TB) patients. Such 

difference in serum TNF-α levels between cases and controls was statistically 

significant (p<0.05). The mean serum TNF-α level in TB cases was 1265.63 pg/mL, 

while the mean serum TNF-α level in controls was 312.06 pg/mL. The difference in 

serum TNF-α levels between the two groups was statistically significant 

(p<0.01). We observed a significant increase in serum TNF-α levels with the 

increase in clinical severity score.

CONCLUSION: Serum TNF-α levels were significantly associated with increased 

severity of TB.
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Renal tuberculosis (TB) is a rare clinical disorder in the pediatric population. 

A 15-year-old female presented with intermittent blurring of vision in both eyes 

associated with fever, abdominal pain, and weight loss. Fundus examination 

showed bilateral disc edema. Her blood pressure was 220/110 mmHg. Renal 

parameters were deranged with bilaterally enlarged kidneys. Renal biopsy was 

suggestive of epithelioid cell granuloma with Langhans type giant cells. The 

patient was diagnosed with as a case of refractory hypertension due to 

tubercular interstitial nephritis with bilateral Grade IV hypertensive 

retinopathy. She was started on antitubercular therapy and antihypertensives. 

There was a complete resolution of disc edema 2 months following initiation of 

therapy. Optic disc edema can be a presenting sign in renal TB. Early diagnosis 

and prompt referral can be associated with good visual and systemic outcomes.
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BACKGROUND: The NOVA Tuberculosis Total Antibody Rapid Test is a commercially 

available lateral flow serological assay that is intended to be used as an aid 

in the diagnosis of tuberculosis. We conducted a study to estimate diagnostic 

accuracy of this assay for diagnosis of active pulmonary tuberculosis disease 

and for detection of M. tuberculosis infection.

METHODS: This study used existing frozen plasma specimens that had been obtained 

previously from consenting HIV-negative adults in Cambodia, South Africa, and 

Vietnam whose tuberculosis status was rigorously characterized using sputum 

mycobacterial cultures and blood interferon gamma release assay. The 

investigational assay was performed in a single laboratory by laboratory staff 

specifically trained to conduct the assays according to the manufacturer's 

procedures. In addition, intensity of the test band was subjectively assessed.

RESULTS: Plasma specimens from 150 participants were tested. All testing 

attempts yielded a determinate result of either positive or negative. For 

diagnosis of active pulmonary tuberculosis disease, test sensitivity and 

specificity were 40.0 % (20/50, 95 % confidence interval [CI] 27.6 % to 53.8 %) 

and 85.0 % (95 % CI 76.7 % to 90.7 %), respectively. For detection of M. 

tuberculosis infection, test sensitivity and specificity were 28.0 % (95 % CI 

20.5 % to 37.2 %) and 86.0 % (95 % CI 73.8 % to 93.0 %), respectively. Among the 

35 positive tests, no statistically significant band intensity trend was found 

across participant groups (p = 0.17).

CONCLUSION: Study findings do not support a role for the NOVA Tuberculosis Test 

in current tuberculosis diagnostic algorithms.
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Pulmonary alveolar microlithiasis (PAM) is a rare autosomal recessive disease 

characterised by the deposition of calcium phosphate microliths in the alveoli. 

PAM has been reported in all continents and there is often a familial history. 

There is clinical-radiological dissociation as there is often a paucity of 

symptoms in contrast to the imaging findings. Patients often remain asymptomatic 

until the third or fourth decade of life, and dyspnea is the most common 

symptom. PAM is caused by a mutation within the solute carrier family 34 member 

2 gene (the SLC34A2 gene) located on chromosome 4p15.2, which encodes a 

sodium/phosphate co-transporter. The imaging appearance of the disease is quite 

pathognomic with the high-resolution computed tomography (HRCT) demonstrating a 

diffuse micronodular appearance. Transbronchial lung biopsy also confirms the 

diagnosis. There is no effective therapy at present except lung transplantation. 

We herein, present a case of PAM along with clinical history, imaging study, 

histopathological study and genetic study of a 43-year-old female adult patient 

along with genetic analysis.
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Coumarin and its derivatives, which are abundant in nature, have a significant 

role in medicinal chemistry due to their ability to bind with different targets 

or receptors. In addition, these possess a wide range of biological activity. 

Thus coumarin-based scaffold has inspired even further research into coumarin 

and its substituted derivatives, allowing for the creation of a huge variety of 

structurally different substituted products. In recent, these were reported to 

have potent antitubercular activity. Tuberculosis (TB) is a serious deadly 

infectious bacterial disease caused by gram-positive Mycobacterium tuberculosis. 

This review discusses various developments going on in the field of medicinal 

chemistry towards designing, synthesizing, and discovering coumarin-based 

antitubercular agents all across the globe.
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INTRODUCTION: The epidemiological situation of tuberculosis (TB) in Poland urges 

for its continuous and scrupulous monitoring. The objective of this study was to 

explore the genetic diversity of multidrug-resistant (MDR) and drug-susceptible 

(DS) Mycobacterium tuberculosis isolates from Poland with a combination of 

spoligotyping and high-resolution mycobacterial interspersed repetitive 

unit-variable number tandem repeat (MIRU-VNTR) analysis. The results were placed 

in the Northern and Eastern Europe context.

METHODS: The study included 89 (39 MDR and 50 DS) M. tuberculosis isolates 

collected from as many patients between 2018 and 2021 in Poland. The analysis 

was done using spoligotyping, and MIRU-VNTR typing at 24 standard loci. The data 

were compared to those available on Poland and neighbors and global M. 

tuberculosis datasets.

RESULTS: The main identified families were Beijing (28.1%) and Haarlem (16.8%) 

while 34.8% of isolates were in the heterogeneous L4-unclassified group. 

Although the Beijing family was the most prevalent (61.5%) among MDR-TB cases, 

it accounted for only 2% of DS isolates. Among foreign-born patients, a higher 

ratio of MDR isolates were observed when compared with those who Poland-born 

(64.3% vs. 40%). Furthermore, all patients from the Former Soviet Union (FSU) 

countries were infected with MDR-TB.

DISCUSSION: Whereas DS M. tuberculosis population in Poland is dominated by L4 

isolates, MDR isolates are mostly of the Beijing genotype. The rise in the 

prevalence of the Beijing isolates in Poland, coupled with high proportion of 

the Beijing genotype among foreign-born TB patients may reflect an ongoing 

transmission of this family, imported to Poland mainly from FSU countries.
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