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Tuberculosis (TB) is a major global health issue, contributing significantly to
mortality and morbidity rates worldwide. Socioeconomic, environmental, and
healthcare factors significantly impact TB trends. Therefore, we aimed to

predict TB and identify the determinants of the disease using advanced

artificial intelligence (Al). This study employed the advanced machine learning
(ML) model, XGBoost (eXtreme gradient boosting), combined with XAI (eXplainable
artificial intelligence) and spatial analysis to describe global TB incidence

and mortality rates across 194 countries from 2000 to 2022. Spatial
autocorrelation analysis utilizing Moran's I revealed geographical clusters and
significant determinants affecting TB incidence. Treatment success rates and
MDR-TB treatment initiation were identified as pivotal determinants of TB
incidence. The correlation study revealed a substantial positive relationship
between TB incidence in HIV-positive patients and overall TB incidence (r
=0.83). Confirmed cases of MDR-TB had the most significant impact on TB
incidence (SHAP = 0.874). Additionally, air pollution had a notable impact on TB
incidence (SHAP = 1.36). The XGBoost model demonstrated the best predictive
performance for TB incidence and mortality, exhibiting the lowest RMSE (0.88),
the highest R2 (0.67), and Adjusted R2 (0.65). This study highlights the

potential of integrating XGBoost and XAI methodologies as a holistic framework
for effectively tackling global tuberculosis incidence and mortality rates, as

well as for the proficient application of advanced analytical techniques in

public health.
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Clofazimine (CFZ) is an anti-leprosy drug shown to improve outcomes in treatment
of multidrug-resistant tuberculosis (TB) and nontuberculous mycobacterial
infections. Studies in Mycobacterium tuberculosis and Mycobacterium avium
identified CFZ resistance mutations in the gene that encodes the MmpRS5/MmpT5
regulator, which increase expression of the mycobactin (MBT) transporter,
MmpS5/L5. We found exposure of M. tuberculosis to CFZ induced a pattern of gene
expression that mirrored low iron conditions, including strong induction of

genes that encode MBT synthesis and transport. We identified a corresponding
increase in MBT levels indicating a role in iron homeostasis in CFZ activity.

CFZ bactericidal activity against both Mycobacterium smegmatis and M.
tuberculosis was increased in high iron conditions in which MTB synthesis and
transport was limited. We show the presence of MBT correlated with decreased CFZ
killing activity while inhibition of MBT synthesis increased killing.

Considerable iron efflux was observed during CFZ treatment indicating iron loss
may be a feature of CFZ anti-mycobacterial activity. CFZ solubility studies and
CFZ-mediated reduction of free iron indicate a potential redox interaction

between CFZ and iron. MBT or MBT flux across the cell envelope appears to block
CFZ killing in M. smegmatis and potentially M. tuberculosis. The specific



mechanism by which MBT inhibits CFZ lethality remains unclear but may involve,
increased iron acquisition, the MmpS5/L5 MBT efflux pump, or the CFZ subcellular
localization altered by the redox state and solubility of CFZ. CFZ has thus far

been proven most effective against Mycobacterium leprae, which lacks MBT,
indicating an understanding of the complex interaction of CFZ with iron

acquisition systems may suggest more effective therapeutic applications.
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Drug-resistant tuberculosis is a pressing global health issue that requires the
development of new drugs or the identification of new therapeutic targets. The
ESX-3 secretion system is essential for the Mycobacterium tuberculosis growth
and plays a role in iron/zinc homeostasis and virulence. The aim of this study

was to evaluate the quaternary interface of EccD3, a component of the ESX-3
secretion system, and to evaluate the association of an eccD3 mutant with drug
resistance. The molecular structures of EccD3 protein and other ESX-3 secretion
system proteins of the M. tuberculosis were predicted based in homology with the
Mycolicibacterium smegmatis tertiary protein structures. According to the in
silico results, selamectin, avermectin, ivermectin, and moxidectin were selected
as prospective drugs. Selamectin and moxidectin had favorable AG values for the
EccB3 and EccD3 dimer interfaces, whereas the ESX-3 Protomer 1 interface had the
best AG + with avermectin, ivermectin, and moxidectin. Furthermore, ivermectin
susceptibility increased when the eccD3 gene was inhibited using CRISPRi in M.
smegmatis. Blockage of EccD3 increased the ivermectin action, but the modest
changes observed may be explained by the compensatory mechanisms or other
ivermectin targets in absence of this Esx3 component. Further in vitro and
preclinical studies are required to validate our findings.

Copyright: © 2025 Granados-Tristan et al. This is an open access article
distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.

DOI: 10.1371/journal.pcbi.1012936
PMCID: PMC12005495
PMID: 40245093 [Indexed for MEDLINE]

Conflict of interest statement: The authors have declared that no competing
interests exist.

4. Verapamil and its metabolite norverapamil inhibit the Mycobacterium tuberculosis
MmpS5LS efflux pump to increase bedaquiline activity.

Proc Natl Acad Sci U S A. 2025 Apr 22;122(16):e2426827122. doi:
10.1073/pnas.2426827122. Epub 2025 Apr 17.

Fountain AJ(#)(1)(2), Waller NJE(#)(3), Cheung CY(3), Jowsey W(3), Chrisp MT(3),
Troll M(1)(2), Edelstein PH(1)(2), Cook GM(#)(3), McNeil MB(#)(3), Ramakrishnan

LED(2).



Author information:

(1)Medical Research Council Laboratory of Molecular Biology, Cambridge CB2 0QH,
United Kingdom.

(2)Molecular Immunity Unit, Cambridge Institute of Therapeutic Immunology and
Infectious Diseases, Department of Medicine, University of Cambridge, Cambridge
CB2 0AW, United Kingdom.

(3)Department of Microbiology and Immunology, University of Otago, Dunedin 9053,
New Zealand.

(#)Contributed equally

Bedaquiline is the cornerstone of a new regimen for the treatment of
drug-resistant tuberculosis. However, its clinical use is threatened by the
emergence of bedaquiline-resistant strains of Mycobacterium tuberculosis.
Bedaquiline targets mycobacterial ATP synthase but the predominant route to
clinical bedaquiline resistance is via upregulation of the MmpS5L5 efflux pump
due to mutations that inactivate the transcriptional repressor Rv0678. Here, we
show that the MmpS5L5 efflux pump reduces susceptibility to bedaquiline as well
as its new, more potent derivative TBAJ-876 and other antimicrobial substrates,
including clofazimine and the DprE1 inhibitors PBTZ-169 and OPC-167832.
Furthermore, the increased resistance of Rv0678 mutants stems entirely from
increased MmpS5L5 expression. These results highlight the potential of a
pharmacological MmpSS5L5 inhibitor to increase drug efficacy. Verapamil,
primarily used as a calcium channel inhibitor, is known to inhibit diverse

efflux pumps and to potentiate bedaquiline and clofazimine activity in M.
tuberculosis. Here, we show that verapamil potentiates the activity of multiple
diverse MmpS5L5 substrates. Using biochemical approaches, we demonstrate that
verapamil does not exert this effect by acting as a disruptor of the

protonmotive force used to power MmpS5L5, as previously proposed, suggesting
that verapamil inhibits the function of the MmpS5L5 pump. Finally, norverapamil,
the major verapamil metabolite, which has greatly reduced calcium channel
activity, has equal potency in reducing resistance to MmpS5L5 substrates. Our
findings highlight verapamil's potential for enhancing bedaquiline TB treatment,
for preventing acquired resistance to bedaquiline and other MmpS5L5 substrates,
while also providing the impetus to identify additional MmpS5L5 inhibitors.
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BACKGROUND: Tuberculosis (TB) has maintained its position as a leading global
health crisis. The situation of DR-TB is exacerbated by the emergence of drug
resistance, particularly rifampicin resistant TB (RR-TB), multidrug-resistant
(MDR-TB) and extensively drug-resistant TB (XDR-TB). Bedaquiline (BDQ) has now
become part of all standard drug-resistant regimens globally. However, emerging
BDAQ resistance is a growing worry, especially in areas with high rates of TB and
HIV. This study aimed to compare BDQ-based regimens to non-BDQ-based treatments
over a four-year period (2016-2019) to retrospectively examine the treatment
outcomes of DR-TB patients in Limpopo Province, South Africa.
METHODOLOGY: Using patient data from the Limpopo Province Electronic
Drug-resistant TB Register (EDR) Web, a retrospective study was carried out. The
study comprised 1,665 DR-TB patients; 880 (52.8%) of them were given BDQ-based
regimens, whereas 785 (47.2%) were given non-BDQ regimens. Treatment success,
death, loss to follow-up, and six-month sputum culture conversion were important
outcomes. Kaplan-Meier survival analysis was used to assess the data for

mortality, chi-square tests were used for categorical comparisons, and logistic
regression models were used to find treatment success predictors.

RESULTS: The results of the analysis showed that the BDQ cohort had far better
treatment success rates 560/785 (71%) than the non-BDQ cohort 549/880 (62%).
Patients receiving BDQ had a reduced overall death rate and quicker sputum

culture conversion at six months 608/785 (77.5%) vs 597/880 (67.8%).
Kaplan-Meier curve survival analysis revealed a statistically significant

survival benefit. Age, HIV status, and BDQ use were found to be significant



determinants of treatment effectiveness using logistic regression.

CONCLUSION: In South Africa's mostly rural areas, BDQ-containing regimens proved
to be more effective in enhancing treatment outcomes and lowering mortality

rates for DR-TB patients. But to keep TB treatment regimens successful,
comprehensive drug susceptibility testing and ongoing surveillance are required
considering the growing concern over BDQ resistance.
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BACKGROUND: Screening patients with asymptomatic active tuberculosis (TB) is
crucial as they can transmit the disease. Identifying the risk factors for

transmission is essential for targeted screening. Understanding how the

infectiousness of asymptomatic patients with TB affects disease outcomes is

crucial for developing strategies to control TB spread.

METHODS: We analyzed the national Korean TB cohort data to determine the factors
associated with transmission risk and clinical outcomes in patients with

asymptomatic pulmonary TB. The primary outcome was the factors associated with a
risk factor for transmission, while the secondary outcome was mortality in



asymptomatic patients with pulmonary TB stratified by transmission risk.
RESULTS: Among 20 455 patients with pulmonary TB, 7434 (36.4%) were
asymptomatic, while 1520 (25.5%) had potential transmission risks, indicated by
a positive sputum acid-fast bacillus smear test or cavitation on chest

radiographs. The factors associated with a higher transmission risk included

male sex (odds ratio [OR], 1.385; 95% CI, 1.172-1.636; P <.001), low body mass
index (BMI; OR, 1.687; 95% CI, 1.420-2.004; P <.001), current smoking (OR,
1.443; 95% CI, 1.213-1.716; P <.001), diabetes (OR, 1.399; 95% CI, 1.201-1.629;
P <.001), and autoimmune disease (OR, 2.233; 95% CI, 1.295-3.850; P = .004).
The mortality rate was higher in patients with a risk factor for transmission

risk than in those without (9.3 vs 7.1%; P = .008).

CONCLUSIONS: Lean, smoking men with asymptomatic TB who have DM and/or
autoimmune diseases have higher transmission and mortality risk. Asymptomatic
populations with these risk factors warrant targeted screening.
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BACKGROUND: Human migration significantly contributes to the global spread of
infectious diseases. In recent years, Ethiopia has experienced an increased

influx of returnees from the Kingdom of Saudi Arabia. These migrants were often
held in densely populated and inadequately ventilated detention centers and

faced a heightened risk of tuberculosis transmission. This study investigates

the genotypic drug resistance and transmission clusters of M. tuberculosis among
returnees from various detention centers in the Kingdom of Saudi Arabia. Whole
genome sequencing (WGS) is employed to characterize the genotypic drug
resistance patterns and transmission clusters of M. tuberculosis isolates in
presumptive TB cases.

METHODOLOGY: Following symptom screening for presumptive TB, sputum samples were
collected from 161 Xpert MTB/RIF-confirmed returnees between August and December
2022. The samples were further cultured on Lowenstein-Jensen media, with 66.5%
(107/161) yielding positive results. The M. tuberculosis strains were

classified, and genotypic drug susceptibility was predicted. Transmission

clusters were identified using a distance threshold of 12 single nucleotide
polymorphisms (SNPs).

RESULTS: Among the 88 isolates, Lineage 4 was the most prevalent, representing
65.9% of M. tuberculosis cases among returnees. Sub-lineage 4.2.2.2 was the most
dominant within this group, comprising 33% (29/88) of the isolates. Among the
isolates, 40 gene mutations conferring resistance to first- and second-line

anti-TB drugs were identified. Sixteen transmission clusters were identified,
suggesting possible transmission events and a likely origin within the detention
centers of the Kingdom of Saudi Arabia (KSA). The proportion of MDR-TB among
newly diagnosed cases was 2.3% (2/88).

CONCLUSION: The clustering patterns of M. tuberculosis strain among KSA
returnees possibly suggest increased transmission rates in congregate settings.

Most importantly, the identified prevalence of MDR-TB, particularly among newly
diagnosed TB cases, underscores the need to strengthen robust screening

practices for returning migrants before they reintegrate into the community to



curb TB/DR-TB transmission.
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Digital health technologies, especially mobile application (mHealth), offer

great potential for enhancing person-centred care and managing MDR-TB. The rapid
expansion of digital infrastructure in Vietnam presents a valuable opportunity

for such interventions. This qualitative study examines user experiences to



explain reported reduction in engagement with (i.e. use of) a smartphone app

which is being trialed to improve early detection and management of adverse

events (AEs) among MDR-TB patients in Vietnam (VSMART trial). We conducted 37
in-depth interviews with patients and healthcare workers (HCWs) and thematically
analyzed the data. Initially, patients were motivated to use the app seeing it

as a promise of the provision of 'good care' from trusted healthcare workers,

and over-estimated its functional capacity. However, as patients realized its
functional limitations for AE reporting and management they reverted to
communicating with HCWs through existing communication channels. While the app
empowered patients to communicate with HCWs for AE reporting, it inadvertently
increased HCWs' workloads which became difficult to manage. This resulted in a
paradox where the app was used because of its social value, in spite of its

limited functional value. This study reveals how relational and socially

mediated effects of technology may complicate mHealth design and implementation,
illuminating why 'acceptable' technologies within pilot/projects could struggle

to sustain engagement a scale. To support attention to this process, we propose

an explanatory framework that captures the social-functional dynamics of mHealth
interventions which can guide much needed qualitative evaluation to support the
design of mHealth technologies to align with stakeholders' needs and suited for
integration into local healthcare systems.
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In India's National Tuberculosis Elimination Program (NTEP), diagnosing
tuberculosis (TB) and Drug-Resistant TB (DR-TB) involves collecting two sputum
specimens from presumptive TB patients. Mycobacterium tuberculosis (MTB) is
detected using the Truenat MTB - RIF assay at peripheral sites, with Trueprep

for DNA extraction. In the case of a MTB positive, the second specimen is sent

to a linked reference laboratory for Line Probe Assay (LPA) testing, requiring

DNA extraction again. This study aimed to validate Trueprep-extracted DNA for
First Line (FL) and Second Line (SL) LPA testing to assess real-time

programmatic field conditions and DNA transportation across diverse Indian
geographies. Four hundred MTB-positive Trueprep extracted DNA with >104 cfu/ml
value from the first specimen, accompanied by the second sputum specimen, were
transported from nine strategically selected Truenat sites (regions: South- 2,

North- 2, East- 2, West- 3) to reference laboratories in a cool chain. The
MTB-positive Trueprep-extracted DNA and the Genolyse-extracted DNA from the
second specimen were subjected to FL and SL LPA testing, and the results were
compared. Whole genome sequencing was performed for discordance resolution among
mismatched Trueprep and Genolyse DNA results. Interpretable results were

obtained in 397 (99.25%) of the 400 Trueprep-extracted DNA samples for FL LPA
testing and 363 (90.75%) samples for SL-LPA testing. In comparison, Genolyse



extracted DNA yielded 371 (99.46%) and 362 (97.05%) valid FL and SL LPA results,
respectively, from 373 smear-positive specimens. Among 400 specimens, 160 were
105, 122 of 106, 101 of 104, 15 of 107, and 2 of 108 cfu/ml value. High
concordance (97.7% for FL, 99.5% for SL LPA) was observed between Trueprep and
Genolyse DNA. This study validates Trueprep-extracted DNA for reliable FL and
SL-LPA testing in field settings, potentially streamlining NTEP's diagnostic

process, reducing reference laboratory workload, eliminating duplicate DNA
extractions, and reducing the turnaround time (TAT).
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) is a severe public health threat
and burden worldwide. This study seeks to develop and validate both independent

and combined radiomic models using pulmonary cavity (PC), tree-in-bud sign

(TIB), total lung lesions (TLL), and residual pulmonary parenchyma (RPP) to
evaluate their effectiveness in predicting DR-TB.

METHODS: We recruited 306 confirmed active pulmonary tuberculosis cases from two
hospitals, comprising 142 drug-resistant and 164 drug-sensitive cases. Patients

were assigned to five training and testing cohorts: PC (n= 109, 47), TIB

(n=214,92), TLL (n=214, 92), RPP (n=214, 92), and their combination

(n=109, 47). Radiomic features were extracted using variance thresholding,

K-best, and LASSO techniques. We developed four separate radiomic models with
random forest (RF) for DR-TB prediction and created a combined model integrating
all features from the four indicators. Model performance was validated using ROC
curves.

RESULTS: We extracted 10, 2, 10, 3, and 9 radiomic features from PC, TIB, TLL,
RPP, and the combined model, respectively. The combined model achieved AUC
values of 0.886 (95% CI: 0.827-0.945) in the training set and 0.865 (95% CI:
0.764-0.966) in the testing set. It slightly surpassed the PC model in the

training set (0.886 vs. 0.850, p <0.05) and was comparable in the testing set

(0.865 vs. 0.850, p>0.05). The combined model showed similar performance to

the TIB, TLL, and RPP models in both sets (p > 0.05).

CONCLUSION: The newly defined and developed RPP model and the combined model
demonstrated robust performance in identifying DR-TB, highlighting the potential

of CT-based radiomic models as effective non-invasive tools for DR-TB

prediction.
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11. New drugs are not enough: addressing social determinants as a critical component
of drug-resistant TB care.
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The global fight against drug-resistant TB (DR-TB) is hindered by an
underappreciation of the importance of the social determinants of TB. Although
shorter, all-oral regimens have improved treatment options, high rates of
non-adherence persist due to stigma, financial hardship and other healthcare
access barriers. Lessons from HIV highlight the importance of addressing
structural and psychosocial factors in treatment management. Consideration of an
ecosocial framework integrating biological, social and environmental
perspectives is critical for effective DR-TB interventions. A paradigm shift
toward patient-centered care and social support strategies is urgently needed to
improve treatment outcomes and advance global efforts to eradicate DR-TB.
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BACKGROUND: Truenat™ is a WHO-recommended rapid molecular test for diagnosing TB
and detecting rifampicin resistance, whose performance has been evaluated in a

few high TB burden countries.

METHODS: A prospective multicentre study was conducted in Brazil to estimate the
sensitivity and specificity of Truenat MTB Plus compared to Xpert® MTB/RIF Ultra

for detecting pulmonary TB. Liquid culture for Mycobacterium tuberculosis and

drug susceptibility testing were used as reference.

RESULTS: Among 283 participants, 112 (39.6%) had culture-positive pulmonary TB.
The sensitivity and specificity of Truenat MTB Plus were respectively 72.7% (95%

CI 63.41-80.78) and 99.4% (95% CI 96.71-99.98), compared to 78.4% (95% CI
69.56-85.63) and 99.4% (95% CI 96.67-99.98) for Xpert MTB/RIF Ultra. In 89

people living with HIV (PLHIV), Truenat MTB Plus showed a sensitivity of 45.0%

(95% CI 23.06-68.47) and specificity of 100.0% (95% CI 95.64-100.00). Among 71
patients previously treated for TB, Truenat MTB Plus showed sensitivity and

specificity of respectively 79.3% (95% CI 60.28-92.01) and 97.5% (95% CI
86.84-99.94). Xpert MTB/RIF Ultra detected rifampicin resistance in 11/88

samples (12.5%) vs 9/72 (12.5%) with Truenat MTB Plus.

CONCLUSION: The Truenat MTB Plus performance was comparable to Xpert MTB/RIF



Ultra. Both tests demonstrated lower sensitivity in PLHIV.
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BACKGROUND: This study describes the evolution of treatment outcomes in
drug-resistant (DR) pulmonary TB, focusing on efficacy and effectiveness.

METHODS: We searched PubMed/MEDLINE, Embase, Cochrane CENTRAL, Scopus, and
Web

of Science reporting DR-TB regimens from 1 January 2009 to 8 May 2024 and

performed a systematic literature review and meta-analysis.

RESULTS: A gradual increase in success rates in the treatment of DR pulmonary TB



was observed from 2009 to 2024 across all studies. In observational studies, the
average treatment success rate for mono-resistant TB (non-rifampicin-resistant

TB, RR-TB) was 82.9%, while the average treatment success rate for
RR/multidrug-resistant TB (MDR-TB) was 68.4%, and that of pre-extensively
drug-resistant TB (pre-XDR-TB) and XDR-TB was 54.4% with an increasing trend
over time. The outcomes of experimental studies, which included fewer patients,
demonstrated 69.6% treatment success for RR/MDR-TB, with higher rates for
pre-XDR/XDR-TB (79.2%) and a mix of the two groups (85.8%). Significant
geographic variations in outcome rates were observed across studies.
CONCLUSION: The current study demonstrates a steady improvement in treatment
outcomes for DR-TB after a long period of stagnation. However, new drugs and
novel regimens are needed to maintain or further improve treatment outcomes in
DR-TB.
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In this paper, we present a case of disseminated tuberculosis in a 25-year-old

male patient infected with the human immunodeficiency virus. Following steroid
treatment, the patient subsequently developed cutaneous lesions of Kaposi's
sarcoma. A culture yielded Mycobacterium tuberculosis complex that was sensitive
to ethambutol but resistant to isoniazid, rifampicin, and streptomycin. Despite
intensive treatment, the patient eventually succumbed to organ failure in



hospital.
Copyright © 2024 Infectious Diseases and Clinical Microbiology.
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The Xpert MTB/XDR assay has been approved by World Health Organization (WHO) as
a reflex test on sputum samples after testing for rifampicin resistance.

Recently, the Union Health Ministry of India in September 2024 approved the
introduction of the six-month BPaLM regimen under its National TB Elimination
Program (NTEP). In this study, the Xpert MTB/XDR assay was used to detect
extensive drug resistance in pulmonary and extra-pulmonary tuberculosis patients
with positive result for MTBC, and RIF resistance by the Xpert MTB/RIF ULTRA
assay. We also aimed to assess the eligibility of patients for the BPaLM regimen
based on the drug susceptibility profile of this test in a high burden Indian

setting. We conducted a single centre prospective cohort study between January
2023 to August 2024 on 42 old, and 68 new patients presenting with MDR/RR



tuberculosis. A total of 110 samples (82 pulmonary and 28 extra pulmonary
samples) were included in the study. The Xpert MTB/XDR assay was used to
determine the susceptibilities to isoniazid, fluoroquinolones, amikacin,
kanamycin, capreomycin, and ethionamide. Out of 110 samples processed, 13
samples were 'not detected' by the assay while three gave invalid results.
Resistance to isoniazid, fluoroquinolones, amikacin, kanamycin, capreomycin and
ethionamide was detected in 85/94 cases (90-42%), 74/94 cases (78-72%), 08/94
cases (8:5%), 13/94 cases (13-83%), 08/94 cases (8:5%), and 14/94 cases (14-89%)
respectively. With the updated definitions of drug-resistant TB and high burden

of fluoroquinolone resistance the Xpert MTB/XDR assay has a limited application
in India. Detection of extensive drug resistance by the Xpert MTB/XDR assay in
multidrug resistant tuberculosis cases at a tertiary care centre in northern

India, and therapeutic decision making for the six-month BPaLM regimen.
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Tuberculosis, primarily caused by Mycobacterium tuberculosis, is an airborne
lung disease and continues to pose a significant global health threat, resulting

in millions of deaths annually. The current treatment for tuberculosis involves

a prolonged regimen of antibiotics, which leads to complications such as
recurrence, drug resistance, reinfection, and a range of side effects. This

scenario underscores the urgent need for novel therapeutic strategies to combat
this lethal pathogen. Over the last two decades, microbiome therapeutics have
emerged as promising next-generation drug candidates, offering advantages over
traditional medications. In 2022, the Food and Drug Administration approved the
first microbiome therapeutic for recurrent Clostridium infections, and extensive
research is underway on microbiome treatments for various challenging diseases,
including metabolic disorders and cancer. Research on microbiomes concerning
tuberculosis commenced roughly a decade ago, and the scope of this research has
broadened considerably over the last five years, with microbiome therapeutics
now viewed as viable options for managing drug-resistant tuberculosis.
Nevertheless, the understanding of their mechanisms is still in its infancy.
Although autophagy has been extensively studied in other diseases, research into
its role in tuberculosis is just beginning, with preliminary developments in
progress. Against this backdrop, this comprehensive review begins by succinctly
outlining tuberculosis' characteristics and assessing existing treatments'

strengths and weaknesses, followed by a detailed examination of microbiome-based
therapeutic approaches for drug-resistant tuberculosis. Additionally, this

review focuses on establishing a basic understanding of microbiome treatments
for tuberculosis, mainly through the lens of autophagy as a mechanism of action.
Ultimately, this review aims to contribute to the foundational comprehension of
microbiome-based therapies for tuberculosis, thereby setting the stage for the
further advancement of microbiome therapeutics for drug-resistant tuberculosis.
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INTRODUCTION: Cigarette smoking is an independent risk factor for drug-resistant
tuberculosis (DR-TB), highlighting the importance of developing effective

smoking cessation strategies tailored to specific contextual insights.The aim of

this study was to assess the smoking behaviours, cessation attempts, and

associated factors among patients with drug-resistant tuberculosis (DR-TB).
METHODS: A cross-sectional study was conducted in three specialized DR-TB public
hospitals in the KwaZulu-Natal province, South Africa. Data were collected using

a structured interviewer-administered questionnaire adapted from the Global

Adult Tobacco Survey. 196 participants (172 males, 24 females) with an average

age of 36.13 years + 10.27 SD were included.

RESULTS: The study found 172 of the 196 participants to be male. The mean age of
the participants was 36.13 years + 10.27 SD, with 182 between the ages 21 and 50
years old. 64% had completed secondary level of education, followed by 21% who
had primary schooling. 63% were unemployed. Of the participants, 95.3% smoked
daily: 36.2% within five minutes of waking, 25.5% within 30 min, and 31.1%

within one hour. Manufactured cigarettes were used by 84.8%, while 21.8%
preferred self-rolled cigarettes. Only 64% disclosed their smoking behaviour

upon hospital admission. In the past year, the following reasons were given for
attempts to quit smoking, TB diagnosis (111/196), health concerns (44/196), and
personal factors (20/196).

CONCLUSION: The findings underscore the urgent need for targeted smoking
cessation interventions integrated into DR-TB care, emphasizing consistent
counselling, improved disclosure of smoking behaviors, and enhanced education on
smoking risks to support patients in quitting.

© 2025. The Author(s).
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BACKGROUND: Tuberculosis (TB) is an infectious disease caused by Mycobacterium
tuberculosis. Drug-resistant tuberculosis (DRTB) includes multidrug-resistant
tuberculosis without extensive drug resistance (MDRTB) and extensively
drug-resistant tuberculosis (EDRTB). Recently, with the continued rise of DRTB,
global TB prevention and control efforts have faced even greater challenges.

AIMS: This study aimed to quantify the changes in age-standardized incidence

rate (ASIR) of two types of DRTB from 1991 to 2021 using the Global Burden of
Disease (GBD) database, and to examine the epidemiological differences across
various regions and countries and applied the autoregressive integrated moving

average (ARIMA) model to predict the epidemiological trends of MDRTB and EDRTB



from 2022 to 2030.

METHODS: Data were extracted from the GBD database from 1991 to 2021. Estimated
annual percentage changes (EAPC) in DRTB ASIR by regions, were calculated to
quantify the temporal trends. ARIMA model was applied to predict ASIR between
2022 and 2030.

RESULTS: From 1991 to 2021, the global composition of DRTB shifted, with EDRTB
increasing in developed regions and MDRTB remaining dominant in regions like
sub-Saharan Africa. The highest ASIRs for MDRTB in 2021 were seen in Somalia,
while the highest for EDRTB were in Moldova. Significant regional variations

were observed, with East Asia showing a decrease in MDRTB and Oceania
experiencing large increases in both MDRTB and EDRTB. Additionally,
country-specific trends varied widely, with Slovenia showing the greatest

decrease in MDRTB and Papua New Guinea the largest increase in EDRTB.
CONCLUSION: This study highlights the ongoing dominance of MDRTB in low SDI
regions and the expected decline of EDRTB in high SDI regions due to improved
treatments and diagnostics. Global predictions suggest a reduction in DRTB

burden by 2030, with a focus on early diagnosis and treatment optimization.
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While tuberculosis (TB) is primarily addressed in South Africa's public sector,
people with TB also present to private sector General Practitioners (GPs), where
TB may be missed or treatment delayed. We introduced a pilot project in a

high-TB burden health district to connect private GPs to free public sector TB
testing. We aimed to gauge GPs' willingness to participate and describe TB

patterns in the private sector. GPs practicing in metropolitan eThekwini from

May 2021-March 2022 were invited to participate. Recruited GPs were provided
sputum specimen jars, specimen transportation, and access to free TB testing
through the National Health Laboratory Service for clients with TB-like

symptoms. A customised electronic form on an established medical referral
application (Vula) was developed to record client information, initiate specimen
transport, share real-time test results, and communicate management guidance. Of
the 313 eligible GPs, 158 (50.5%) agreed to participate, among whom 61 (38.6%)
submitted at least one client specimen (median=6, IQR=2-12). Specimen yield
(17.6%) and quality (99.7%) were high. One-hundred-seven clients were diagnosed
with TB, 39.3% were female and 48.6% were living with HIV. Three clients (2.9%)
were diagnosed with drug-resistant TB. One hundred people with TB (93.4%) were
linked to treatment, 96.0% in the public sector, in an average of two days (IQR
1-5), with 88/100 completing treatment in a median 182 days (IQR=170-194). Two
people with TB died before diagnosis by culture and six died during treatment,
resulting in 7.5% case fatality (8/107). User-prompting to check HIV status
significantly improved the frequency with which GPs enquired about HIV compared
to a previous study (88.4% versus 25.7%, p<0.0001). One-fifth (19.5%) of GPs
submitted specimens without monetary incentives and helped link 100 clients to
TB treatment expeditiously, suggesting a successful pilot and a workable model



for improving TB management in South Africa's private sector.
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Risk factors for baseline bedaquiline (BDQ) resistance, amplification during
treatment, and correlations with treatment outcomes are not fully understood.



This cohort included Armenian patients with multidrug-resistant TB predominantly
fluoroquinolone-resistant enrolled between 2013 and 2015 in a BDQ compassionate
use program. BDQ resistance at baseline and during treatment was assessed using
MGIT (pDSTMGIT), minimal inhibitory concentration in 7H11 (MIC7H11), and
whole-genome sequencing. Risk factors, such as treatment effectiveness or stage

of the disease, were analyzed for association with baseline BDQ resistance,

acquired BDQ resistance, and treatment outcome. Among 39 patients, baseline BDQ
resistance was 6% (2/33) by pDSTMGIT and 7% (2/29) by MIC7H11. All four baseline
isolates with an Rv0678 mutation were phenotypically resistant. During

treatment, 48% of the patients acquired BDQ resistance by pDSTMGIT, and 52%
acquired mutations at various frequencies (97% in Rv0678). None of the factors
significantly contributed to baseline or acquired BDQ resistance. Unfavorable
treatment outcome (41%) was more frequent in the presence of acquired Rv0678
mutations [odds ratio (OR) 132, 95% confidence interval (CI) 7.43, 2375],
phenotypic BDQ resistance (OR 176, 95% CI 6.48, 2423), or MIC increase above or
below the critical concentration (both OR 84.3, 95% CI 2.93, 2423) during
treatment. For these highly treatment-experienced patients, low baseline

prevalence but high incidence of acquired BDQ resistance was observed.
Acquisition of mutations in BDQ candidate resistance genes, regardless of their
frequency, or increased MICs during treatment, even below the critical
concentration, should be seen as a warning sign of resistance amplification and
increased risk of unfavorable treatment outcome.
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BACKGROUND: Tuberculosis (TB) poses a serious threat to public health,
particularly owing to the increase in multidrug-resistant tuberculosis (MDR-TB)
and extremely drug-resistant tuberculosis (XDR-TB); thus, there is an imperative
need for novel treatments to tackle this issue. Decaprenylphosphoryl-pB-D-ribose
2'-epimerase (DprEl) is essential for mycobacterial cell wall integrity and
viability. As no relevant bibliometric study has been reported, we performed
bibliometric and visual analyses to depict the knowledge framework of research
related to the involvement of DprE1 in TB.

METHODS: Relevant studies were sourced from the Web of Science Core Collection
database. VOSviewer, CiteSpace, and bibliometrics (http://bibliometric.com/)
were used to construct networks based on an analysis of journals, countries,
funding, institutions, authors, references, and keywords.

RESULTS: A total of 184 publications were retrieved; the total citations were
3405 times and the mean citation was 17.28 per article. The annual number of
publications on DprE1 in TB has shown a significantly increasing trend. The
European Journal of Medicinal Chemistry is the most published journal, with 19
articles. Lu Yu and Bin Wang contributed the most prolific authors with 18
articles. Stratified by the number of publications, India was the most prolific
country that cooperated closely with the USA, UK, Japan, and United Arab
Emirates. Burstness analysis of references and keywords showed that the
developing research trends in this field mainly woven around "Mtb", "DprE1" and
"inhibitors" during the past years.

CONCLUSION: A systematic bibliometric study indicates that DprE1 remains a focal
point in the anti-TB domain. These results can serve as a data-driven reference

for future research and offer precise insights into the development of anti-TB
agents associated with DprE1. To the best of our knowledge, this study is the

first to comprehensively investigate DprE1 in TB by means of bibliometric
analysis.
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Background The standard of care (SOC) treatment for drug-susceptible pulmonary
tuberculosis (DS-TB) consists of isoniazid, rifampicin, pyrazinamide, and
ethambutol (HRZE). New treatment regimen options for DS-TB are needed as HRZE is
long in duration (6 months), associated with frequent adverse events,

unforgiving of adherence lapses, and complicated by rifamycin-based drug-drug
interactions. The recent resurgence of TB drug development, particularly in the
context of drug-resistant TB, offers promise for additional regimens for persons
with DS-TB, provided they are sufficiently effective and well-tolerated. We
spotlight wave 1 of the RAD-TB platform trial (ACTG A5409, NCT06192160) that
will investigate new chemical entities for the treatment of DS-TB. Methods In
wave 1 of the RAD-TB platform, adult participants initiating treatment for DS-TB
will be randomized to SOC (HRZE, Arm 1) or one of five experimental arms for the
8-week intensive phase. The experimental treatment arms will consist of a
bedaquiline and pretomanid backbone (BPa) in combination with one of three
oxazolidinones. Arm 2 will study linezolid (BPaL) at a dose of 600 mg daily,

Arms 3A and 3B will study TBI-223 at 1200 mg and 2400 mg daily, respectively,
and Arms 4A and 4B will study sutezolid at 800 mg and 1600 mg daily,
respectively. The primary efficacy objective is to compare sputum culture time

to positivity (TTP) slope over the first 6 weeks of treatment for each

experimental treatment arm to SOC. The primary safety objective is to compare
new Grade 3 or higher adverse events over the first 8§ weeks of treatment for

each experimental treatment arm to SOC. After the intensive phase, all

participants will receive the standard isoniazid and rifampicin (HR)



continuation phase for 18 weeks and will be followed for 52 weeks after TB
treatment initiation to assess long-term outcomes. Discussion Wave 1 of the
RAD-TB platform aims to identify the optimal oxazolidinone(s), with regard to
both efficacy and safety, to combine with the BPa backbone for the treatment of
DS-TB. Subsequent waves of this platform trial may add a fourth drug to the
regimen, study new diarylquinolines to substitute for bedaquiline, or study
novel agents from other TB drug classes. Trials registration :

ClinicalTrials.gov NCT06192160. Registered on January 5, 2024,
https://clinicaltrials.gov/study/NCT06192160.
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) presents a significant global
obstacle to TB control efforts, necessitating improved intervention strategies.

The introduction of potent drugs, such as bedaquiline (Bdq), has led to the
development of shorter treatment regimens. This systematic review and
meta-analysis aimed to examine the impact of these regimens, synthesising data
from recent clinical trials and observational studies.

METHODS: We searched multiple databases, including Medline and Scopus, for
studies published from 2012 to February 2024. Eligible studies included clinical
trials and cohort studies involving adults diagnosed with DR-TB treated with
Bdg-based all-oral regimens lasting up to 12 months. Primary outcomes were
treatment success rate (TSR) and incidence of serious adverse events (SAEs). We
also compared efficacy and safety with longer oral or injectable regimens in

control groups. Meta-analyses were conducted to pool event rates and risk ratios
(RRs). Subgroup analyses and meta-regression were performed to identify

potential sources of heterogeneity.

RESULTS: Data from 12 studies involving 1902 DR-TB patients across 11 countries
were analysed. The pooled TSR was 83% (95% CI 77% to 89%), with mortality,
treatment failure and loss to follow-up (LTFU) rates of 5% (3-8), 4% (2-6) and

4% (2-6), respectively. Subgroup analyses showed no significant differences in
TSR by DR-TB type or HIV status. The incidence rate of SAE was 19% (13-24), with
prolonged corrected QT interval (QTc) in 5% (2-8) of cases. Compared with the
control regimens, all-oral Bdg-based shorter regimens significantly improved
treatment success (RR 1.22, 1.04-1.43) but reduced mortality (RR 0.73,

0.69-0.99), treatment failure (RR 0.33, 0.32-0.62) and QTc prolongation (RR

0.39, 0.21-0.73).

CONCLUSIONS: All-oral Bdg-based shorter regimens have improved treatment
outcomes and significantly advanced DR-TB management. We urge policymakers,



clinicians and stakeholders to expand access to and expedite the implementation
of these regimens.
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Endobronchial valves have a variety of potential applications, from lung volume
reduction in patients with severe emphysema to closing cavities in those with
drug-resistant tuberculosis. This report presents two cases in which
endobronchial valves were effectively used to treat pneumomediastinum.

© 2025 The Author(s). Respirology Case Reports published by John Wiley & Sons
Australia, Ltd on behalf of The Asian Pacific Society of Respirology.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (MTB) infection, remains
a significant public health threat. The timeliness, portability, and capacity of
nanopore sequencing for diagnostics can aid in early detection and drug
susceptibility testing (DST), which is crucial for effective TB control. This

study synthesized current evidence on the diagnostic accuracy of the nanopore
sequencing technology in detecting MTB and its DST profile. A comprehensive



literature search in PubMed, Scopus, MEDLINE, Cochrane, EMBASE, Web of Science,
AIM, IMEMR, IMSEAR, LILACS, WPRO, HERDIN Plus, MedRxiv, and BioRxiv was
performed. Quality was assessed using the Quality Assessment of Diagnostic
Accuracy Studies-2 tool. Pooled sensitivity, specificity, predictive values

(PV), diagnostic odds ratio (DOR), and area under the curve (AUC) were

calculated. Thirty-two studies were included; 13 addressed MTB detection only,

15 focused on DST only, and 4 examined both MTB detection and DST. No study used
Flongle or PromethION. Seven studies were eligible for meta-analysis on MTB
detection and five for DST; studies for MTB detection used GridlON only while

those for DST profile used MinlON only. Our results indicate that GridION device

has high sensitivity [88.61%; 95% CI (83.81-92.12%)] and specificity [93.18%;

95% CI (85.32-96.98%)], high positive predictive value [94.71%; 95% CI
(89.99-97.27%)], moderately high negative predictive value [84.33%; 95% CI
(72.02-91.84%)], and excellent DOR [107.23; 95% CI (35.15-327.15)] and AUC
(0.932) in detecting MTB. Based on DOR and AUC, the MinION excelled in detecting
pyrazinamide and rifampicin resistance; however, it underperformed in detecting
isoniazid and ethambutol resistance. Additional studies will be needed to

provide more precise estimates for MinION's sensitivity in detecting

drug-resistance, as well as DOR in detecting resistance to pyrazinamide,

streptomycin, and ofloxacin. Studies on detecting resistance to bedaquiline,
pretomanid, and linezolid are lacking. Subgroup analyses suggest that overall

accuracy of MTB detection tends to be higher with prospective study design and

use of standards other than CSTB (Chinese national standard for diagnosing TB).
Sensitivity analyses reveal that retrospective study design, use of GridION, and

use of [llumina whole-genome sequencing (WGS) decrease overall accuracy in
detecting any drug-resistant MTB. Findings from both types of analyses, however,
should be interpreted with caution because of the low number of studies and

uneven distribution of studies in each subgroup.
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MOTIVATION: Multi-drug resistant or hetero-resistant tuberculosis (TB) hinders
the successful treatment of TB. Hetero-resistant TB occurs when multiple strains
of the TB-causing bacterium with varying degrees of drug susceptibility are
present in an individual. Existing studies predicting the proportion and

identity of strains in a mixed infection sample rely on a reference database of



known strains. A main challenge then is to identify de novo strains not present

in the reference database, while quantifying the proportion of known strains.
RESULTS: We present Demixer, a probabilistic generative model that uses a
combination of reference-based and reference-free techniques to delineate mixed
infection strains in whole genome sequencing (WGS) data. Demixer extends a topic
model widely used in text mining to represent known mutations and discover novel
ones. Parallelization and other heuristics enabled Demixer to process large

datasets like CRyPTIC (Comprehensive Resistance Prediction for Tuberculosis: an
International Consortium). In both synthetic and experimental benchmark

datasets, our proposed method precisely detected the identity (e.g. 91.67%

accuracy on the experimental in vitro dataset) as well as the proportions of the
mixed strains. In real-world applications, Demixer revealed novel high

confidence mixed infections (101 out of 1963 Malawi samples analysed), and new
insights into the global frequency of mixed infection (2% at the most stringent
threshold in the CRyPTIC dataset) and its significant association to drug

resistance. Our approach is generalizable and hence applicable to any bacterial

and viral WGS data.

AVAILABILITY AND IMPLEMENTATION: All code relevant to Demixer is available at
https://github.com/BIRDSgroup/Demixer.
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BACKGROUND: Globally, 10.8 million people were diagnosed with tuberculosis
during 2023 causing approximately 1.3 million deaths. This study aimed to assess



the prevalence and characterization of pyrazinamide resistance by detecting the
pncA gene among newly diagnosed Mycobacterium tuberculosis patients attending
Bombo General Military Hospital, Central Uganda.

METHODS: Cross-sectional study looking at newly diagnosed TB patients in Bombo
General Military Hospital. The sputum samples were confirmed TB positive using
GeneXpert PCR technology, DNA extraction using the CTAB method, DNA
amplification, and finally gel electrophoresis for pncA gene detection.

RESULTS: A total of 166 sputum-positive tuberculosis samples were analyzed.
Males were 91/166 (55%), while 115 (70%) of the positive sputum samples were
positive HIV status. The majority (96%) of the newly diagnosed Mycobacterium
tuberculosis patients showed no detection of rifampicin resistance, while the

rest 6/160 (4%) showed indeterminate rifampicin resistance. Of the 52 (31%)
patients with positive pncA gene, 29 (56%) had HIV positive status 18 (34%) had
unknown HIV status and 5 (10%) had negative HIV status. It was observed that
only one patient 1 (2%) showed both rifampicin and pyrazinamide resistance and
was a female patient aged 42 years of age with positive HIV status and positive
pncA gene status.

CONCLUSION: This study reveals the important trends regarding drug resistance
and its relationship with HIV status. The majority of patients (96%) did not
exhibit rifampicin resistance, suggesting that multi-drug-resistant tuberculosis

is not widespread among the newly diagnosed cases. The majority (56%) of the
patients with the pncA gene mutation, were HIV-positive. This highlights the
potential vulnerability of HIV-positive TB patients to multidrug resistance

though the overall pyrazinamide resistance rate remains low.
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The increasing prevalence of multidrug-resistant tuberculosis (MDR-TB)

highlights the urgent need for an efficient approach to identify Mycobacterium
tuberculosis complex (MTBC) strains resistant to rifampicin (RIF) and isoniazid
(INH). In response, we developed a CRISPR-Cas14a MTB RIF/INH platform that can
detect the most common mutations associated with RIF and INH resistance. To
evaluate the sensitivity and specificity of our CRISPR-Cas14a MTB RIF/INH
platform, we carried out a comprehensive assessment using clinical isolates of

M. tuberculosis and sputum samples from TB patients, making direct comparisons
with phenotypic drug susceptibility testing (pDST). A total of 60 clinical

isolates from TB patients were utilized, consisting of 18 RIF mono-resistant, 15

INH mono-resistant, 24 MDR isolates, and 3 fully susceptible isolates. Among the
42 RIF-resistant isolates, our platform accurately identified 39, achieving a
sensitivity of 93.3% (95% CI, 80.0-98.5) and a specificity of 100% (95% CI,
81.6-100). Similarly, out of the 39 INH-resistant isolates, the platform

successfully identified 38, demonstrating a sensitivity of 97.5% (95% CI,

86.5-99.9) and a specificity of 100% (95% CI, 83.8-100) when compared with pDST.
Moreover, in the analysis of 55 sputum samples, our platform accurately

identified RIF resistance in 10 out of 12 samples (85.7%) and INH resistance in

all 11 samples (100%). Notably, excluding the nucleic acid extraction step, the

entire testing procedure can be completed in approximately 1.5 h. These results
suggest that the CRISPR-Cas14a MTB RIF/INH platform is a reliable and promising
novel tool for detecting RIF and INH resistance in isolates or directly from

sputum samples.
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Mycobacterium tuberculosis (Mtb) is the causative agent of tuberculosis (TB) in
humans and animals. Mtb invades the host's lungs via airborne transmission,
infecting macrophages and causing TB. In some cases, the infection can spread to
other tissues and organs. Despite the availability of several drugs for TB
treatment, the emergence of multidrug-resistant TB has led to high morbidity and
mortality rates worldwide. Therefore, it is urgent to discover new



anti-tuberculosis drugs for more effective treatment. Recent studies have shown
that Mtb virulence factors play a crucial role in its pathogenicity. By evading

the host's immune surveillance through mechanisms such as anti-oxidative stress,
nutrient synthesis and metabolism, and apoptosis in host cells, Mtb can achieve
long-term survival in the host. Understanding the pathogenicity mechanisms of
Mtb will aid the development of new vaccines and anti-tuberculosis drugs. In
this review, we summarize the latest research progress on Mtb virulence factors
to provide a reference for targeted TB treatment.
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Eliminating the burden of catastrophic costs experienced by individuals
undergoing tuberculosis (TB) treatment is one of the World Health Organization
(WHO) End TB Strategy targets. To help inform decisions on TB patient burden and
cost-effective TB care, we conducted a systematic review to summarize current
evidence around the burden of catastrophic costs incurred by individuals
undergoing TB treatment and identified the main drivers of costs to aid in
developing mitigation strategies. A literature search was performed in August
2024 using Embase, Web of Science, Scopus and Medline targeting studies using
WHO, or WHO adapted patient costing questionnaires to measure direct (medical
and non-medical) and indirect costs associated with TB care. Key cost data and
patient baseline characteristics were extracted. The study protocol was

registered in PROSPERO (Registration number: CRD42021293600). The systematic
review included 76 studies; with 70% published over the last 5 years. Total mean
costs per person for TB care ranged from $7.13 - $11,329 USD; pre-diagnostic
costs ranged from $30.37 - $1,442 USD; and post-diagnostic costs ranged from
$33.64 - $5,194 USD. Costs were consistently higher amongst persons with drug
resistant TB (DR-TB) and those identified through passive case finding (PCF).
Hospitalization and loss of income were the largest drivers of cost. Despite

many countries offering free TB treatment, patients still incurred significant
catastrophic costs. Our review suggests that active case finding, improving
access to DR-TB testing, and adopting social protection interventions may help
mitigate the burden of out-of-pocket expenditures incurred by people suffering
with TB.

Copyright: © 2025 D’Silva et al. This is an open access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.
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OBJECTIVE: Multidrug-resistant tuberculosis (MDR-TB) remains a global public
health challenge, complicating treatment strategies and requiring advanced
therapeutic approaches. The persistence of MDR-TB has led to a demand for
regimens that are more effective in improving treatment outcomes and controlling
transmission. This systematic review and meta-analysis sought to examine the
efficacy of linezolid (LZD) and bedaquiline (BDQ) in MDR-TB treatment regimens,
evaluating their roles in enhancing therapeutic success and informing optimized
management of MDR-TB.

METHODS: A comprehensive search was conducted across MEDLINE (PubMed), EMBASE,
the Cochrane Central Register of Controlled Trials, Scopus, and Web of Science

for randomized controlled trials assessing the efficacy of LZD and BDQ in MDR-TB
patients up to September 14, 2024. We analyzed treatment outcomes, reporting
favorable outcomes (cured and treatment completed) and unfavorable outcomes
(death, treatment failure, and loss to follow-up) with a 95% confidence

interval.

RESULTS: Our analysis included 11 trials, with a total of 1,999 participants.

The findings indicate that BDQ+LZD-containing regimens yield significantly

higher favorable treatment outcomes (84.5%; 95% CI, 79.8%-88.2%) and lower
unfavorable outcomes (15.4%; 95% CI, 11.6%-20.2%). In contrast, regimens lacking
either LZD or BDQ show lower efficacy, with favorable outcomes at 66.8% (95% CI,



59.5%-73.4%) and unfavorable outcomes at 33.0% (95% CI, 25.6%-41.4%)).
CONCLUSIONS: MDR-TB treatment regimens including BDQ and LZD lead to
significantly better patient outcomes. The combined bactericidal and protein
synthesis-inhibiting effects of BDQ and LZD create a powerful therapeutic
synergy. Adding pretomanid further enhances this effectiveness, highlighting its
value in complex cases. Future research should focus on optimizing these
regimens for safety and efficacy and explore adjunctive therapies to improve
MDR-TB outcomes even further.
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There is limited evidence on the effect of DM co-morbidity in those undergoing
treatment for MDR-TB. We report post-hoc analyses of participants from the
STREAM Clinical Trial (Stage 1 and 2 combined). Participants who self-reported
diabetes, had random blood glucose >200mg/dl at baseline, or reported taking
concomitant medication for diabetes were classified as the DM group. In total,

896 (n=84 DM, n=812 non-DM) and 976 (n=87 DM, n=889 non-DM) participants were
included respectively in the efficacy and safety analyses reported here. Summary
statistics for efficacy and safety outcomes were calculated. Hazard ratios (HR)

for time-to-event outcomes were estimated using Cox-proportional hazard models.
Compared to the non-DM group, the DM group were significantly older, more likely
to be male and had a higher BMI. The DM group experienced a significantly higher



proportion of serious adverse events (SAEs) (41% vs. 22%, p<0.001) but was
comparable to the non-DM group on all other safety (grade 3-5 adverse events,
deaths, unscheduled visits) as well as all efficacy parameters (proportion with
unfavourable outcome, proportion FoR, time to FoR and culture conversion)
assessed. The STREAM clinical trial experience indicated that it is possible to
achieve similar treatment outcomes in people with MDR-TB who have a DM
co-morbidity. However, this sub-population experienced more SAEs, underscoring
the importance of close monitoring to manage their impact and improve MDR-TB
treatment outcomes.

Copyright: © 2025 Gurumurthy et al. This is an open access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.
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OBIJECTIVE: This study aimed to identify the potential inflammatory molecular
biomarkers that could be utilized for the early prediction of different subtypes

of tuberculosis (TB) in adults.

METHODS: Plasma samples were obtained from a cohort of adults diagnosed with 48
cases of active TB, including drug-susceptible TB (S-TB, n=28),
multidrug-resistant TB (R-TB, n =20), latent TB infection (LTBI, n =20), as

well as a control group of healthy individuals without any infection (HC,

n=20). The expression level of 92 inflammatory-related proteins was detected

by using the high-throughput Olink proteomics platform.

RESULTS: There were 47 inflammatory proteins showing a significant difference
(p <0.05) among TB, LTBI, and HC groups, and 7 of them differed significantly
between HC and LTBI groups, 43 proteins differed considerably between LTBI and
TB groups, and overall, CXCL10 and TGF-alpha proteins differed substantially
among the three groups which could be used as potential diagnostic biomarkers.
Furthermore, SCF demonstrates remarkable discriminatory power in distinguishing
TB from LTBI, with an area under the curve (AUC) score of 0.920. SLAMF1 has
emerged as the top predictor for distinguishing Sputum Culture-Negative from
positive tuberculosis cases, with an AUC of 0.779. The Correlation analyses
showed various relationships among co-differentiated proteins. In LTBI versus

HC, TGF-alpha and CXCL10 had a strong positive correlation. In non-severe versus
severe TB, CXCL10 and CXCL9, as well as TNF and CCL3, were strongly positively
correlated, while IL-6 and SCF had a negative correlation. These

co-differentiated proteins were found to be enriched in various biological

processes and molecular functions related to immune regulation and signaling
pathways, such as the p53 signaling pathway, the TNF signaling pathway, and the
NF-kappa B signaling pathway, highlighting the complex interplay of these

proteins in the immune response to TB infection.

CONCLUSION: Inflammation-related proteins exhibited distinct expression profiles
in various conditions of TB. These proteins are intercorrelated and involve the
pathogenesis of tuberculosis by activating diverse immune cells and promoting

the secretion of pro-inflammatory cytokines. Their functions influence cellular
phenotypes, which play a crucial regulatory role in the interaction between the

host and Mycobacterium tuberculosis. These findings suggest that these proteins



are potential disease prevention and treatment targets.
© 2025. The Author(s).
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Hypothyroidism, once considered a rare adverse effect of anti-tuberculosis (TB)
medication, is increasingly observed in patients undergoing second-line therapy
for multidrug-resistant tuberculosis (MDR-TB). This study discusses a case
involving a 17-year-old female patient who presented to the emergency department
with sub-acute intestinal obstruction secondary to pulmonary TB. She underwent
an exploratory laparotomy, during which routine investigations revealed elevated
thyroid-stimulating hormone (TSH) levels. A week later, a second laparotomy was
performed under general anaesthesia. Postoperatively, facial puffiness was

noted, prompting a repeat TSH test, which indicated a significant increase from

the initial levels. The diagnosis was revised to hypothyroidism potentially

related to anti-tuberculosis therapy (ATT). While existing literature

predominantly associates hypothyroidism with second-line anti-TB medications in
MDR-TB patients, this study suggests a potential link between first-line ATT and
hypothyroidism. This finding underscores the importance of monitoring TSH levels
in patients on first-line anti-TB drugs.
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BACKGROUND: The WHO recently released a second edition of the mutation catalog
for predicting drug resistance in Mycobacterium tuberculosis (MTB). This study
evaluated its effectiveness compared to existing whole-genome sequencing
(WGS)-based prediction methods and proposes a novel approach for its

optimization.

METHODS: We tested the accuracy of five tools-the WHO catalog, TB Profiler,
SAM-TB, GenTB, and MD-CNN-for predicting drug susceptibility on a global dataset
of 36,385 MTB isolates with high-quality phenotypic drug susceptibility testing

(DST) and WGS data. By integrating the genotypic DST predictions of these five

tools in an ensemble machine learning framework, we developed an improved
computational model for MTB drug susceptibility prediction. We then validated

the ensemble model on 860 MTB isolates with phenotypic and WGS data collected in
Shenzhen, China (2013-2019) and Valencia, Spain (2014-2016).

RESULTS: Among the five genotypic DST tools for predicting susceptibility to ten
drugs, MD-CNN exhibited the highest overall performance (AUC 92.1%; 95% CI
89.8-94.4%). The WHO catalog demonstrated the highest specificity of 97.3% (95%
CI 95.8-98.4%), while TB Profiler had the best sensitivity at 79.5% (95% CI
71.8-86.2%). The ensemble machine learning model (AUC 93.4%; 95% CI 91.4-95.4%)
outperformed all of the five individual tools, with a specificity of 95.4% (95%

CI1 93.0-97.6%) and a sensitivity of 84.1% (95% CI 78.8-88.8%), principally due

to considerable improvements in second-line drug resistance predictions (AUC

91.8%; 95% CI 89.6-94.0%).

CONCLUSIONS: The second edition of the WHO MTB mutation catalog does not, by
itself, perform better than existing tools for predicting MTB drug resistance.

An integrative approach combining the WHO catalog with other genotypic DST
methods significantly enhances prediction accuracy.
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BACKGROUND: At present, the disease burden of drug-resistant tuberculosis
(DR-TB) is still heavy in the world. In this study, we aimed to evaluate the
success rate of DR-TB patients after standardized treatment and to analyze the
risk factors for poor outcomes in Zhejiang, China.



METHODS: From 2017 to 2021, all culture-confirmed tuberculosis (TB) patients
were prospectively enrolled from three designated TB hospitals in Zhejiang,

China. Demographic surveys were conducted in all patients, and drug

susceptibility of TB strains was tested by fluorescent polymerase chain reaction
probe melting curve analysis (MeltPro). DR-TB patients were treated with WHO
recommended standardized treatment according to the type of drug resistance, and
the outcomes were thoroughly monitored and tracked until June 2023. Binary
logistic regression model was used to analyze the related risk factors of poor
outcomes in patients with DR-TB. The patients' socio-demographic information,
comorbidities, fever, antibiotic use, laboratory test results, lung imaging
characteristics and drug resistance characteristics were included in the

analysis. A simple TB severity score was developed according to the WHO
definition and applied to the analysis.

RESULTS: Among 1013 patients with confirmed TB, 779 were sensitive to all of the
tested drugs (rifampicin, isoniazid, ethambutol, streptomycin and

fluoroquinolones), and 234 were resistant to at least one tested drug. Among the

234 DR-TB patients in the study, 50 patients had poor outcomes (23 cases of

failure, 13 cases of death, and 14 patients lost to follow-up), 158 patients

were successfully treated (125 cases were cured and 33 cases completed

treatment), and 26 were referred to other provinces. The overall treatment

success rate was 76.0% (158/208). Multivariate analysis showed that age (AOR
1.03; 95%CI 1.01-1.05), previous TB treatment history (AOR 5.03; 95%CI
1.33-18.99), higher TB severity score (AOR 1.48; 95%CI 1.09-2.03), MDR/RR-TB
(AOR 8.34; 95%CI 2.99-23.24) and pre-XDR-TB (AOR 9.50; 95%CI 2.24-40.26) were
independent risk factors for poor outcomes in DR-TB patients.

CONCLUSIONS: The treatment success rate of DR-TB patients in this study reached
that of the WHO standard treatment (75%). Physicians should be alert to the
possibility of poor outcomes in DR-TB patients with old age, previous TB

treatment history, higher TB severity score, MDR/RR-TB or pre-XDR-TB.
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The clinical characteristics of multidrug-resistant tuberculosis (MDR-TB)

patients with concurrent nontuberculous mycobacterial (NTM) infection present
significant challenges to treatment. This study investigated the clinical
characteristics of MDR-TB patients with concurrent NTM infection during
treatment. A retrospective cohort study was conducted to collect the clinical

data of MDR-TB patients who initiated treatment between January 2020 and
December 2022. A total of 389 patients were analyzed, among which 111 patients
who were lost to follow-up and 56 patients who missed etiological examination of
tuberculosis during the visit period were excluded. A total of 222 patients with
complete data were included in this study. The species identification method
primarily employed molecular biology techniques, specifically the DNA microarray
method and/or MPB64 antigen detection using the colloidal gold method. Patients
whose sputum or bronchoalveolar lavage fluid cultures were positive and who were
identified at least once as having NTM or as MPB64 negative were included in



this study. Imaging data, comorbidities, pre-treatment infection, and

nutritional indicators were analyzed during treatment. Among the 222 MDR-TB
patients, no concurrent NTM cases were identified at the beginning of treatment.
However, 19 cases (8.56%) were presumed to be NTM-positive during treatment,
which appeared during anti-tuberculosis treatment from 2 to 12 months, averaging
6 (3, 12) months. Thirteen patients were only tested for MPB64, with five having
two negative MPB64 tests. The symptoms of NTM-positive patients varied, and
imaging findings were similar to those of MDR-TB but did not worsen. The
emergence of presumed NTM-positive cases (8.56%) among MDR-TB patients during
treatment highlights the need for monitoring, as symptoms and imaging findings
may mimic MDR-TB without worsening. Early and repeated testing, including
methods beyond MPB64, may be useful for more accurate diagnosis and tailored
management.
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New solutions are needed to detect genotype-phenotype associations involved in
microbial drug resistance. Herein, we describe a Group Association Model (GAM)
that accurately identifies genetic variants linked to drug resistance and

mitigates false-positive cross-resistance artifacts without prior knowledge. GAM
analysis of 7,179 Mycobacterium tuberculosis (Mtb) isolates identifies gene
targets for all analyzed drugs, revealing comparable performance but fewer
cross-resistance artifacts than World Health Organization (WHO) mutation
catalogue approach, which requires expert rules and precedents. GAM also reveals
generalizability, demonstrating high predictive accuracy with 3,942 S. aureus
isolates. GAM refinement by machine learning (ML) improves predictive accuracy
with small or incomplete datasets. These findings were validated using 427 Mtb
isolates from three sites, where GAM inputs are also found to be more suitable

in ML prediction models than WHO inputs. GAM + ML could thus address the
limitations of current drug resistance prediction methods to improve treatment
decisions for drug-resistant microbial infections.
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The aim of this study was to examine the prevalence of multidrug-resistant
tuberculosis (MDR-TB) within the tuberculosis (TB) population in Huzhou City,
identify associated risk factors, furnish reference values for clinical

practice, and establish standardized anti-TB treatment regimens. Retrospectively
analyzing data from TB patients in Huzhou City encompassed 2,261 cases with
sputum smear positive and 1,754 cases with sputum smear negative from January
2016 to December 2022. There were 3.66%(147/4,015) TB patients identified as
MDR-TB. Multivariate logistic regression analysis showed that the risk of
developing MDR-TB in individuals with comorbidities was 9.17 times higher than
in individuals without comorbidities (odds ratio [OR] =9.17, 95% confidence
interval [CI]: 6.5-12.93, P < 0.001). The risk of progressing to MDR-TB with a
positive sputum smear was 1.93 times higher than with a negative one (OR = 1.93,
95% CI: 1.35-2.77, P < 0.001). The risk of developing MDR-TB was 1.69 times
higher in patients had smoking history than in those without (OR = 1.69, 95% CI:
1.11-2.56, P = 0.014). The main risk factors for developing MDR-TB were male
patients, smoking history, sputum smear positive, farmer, body mass index <18.5,
retreated cases, and those combination of diabetes or pneumoconiosis.

© 2025 the author(s), published by De Gruyter.

DOI: 10.1515/biol-2025-1081
PMCID: PMC11931660
PMID: 40129467

Conflict of interest statement: Conflict of interest: Authors state no conflict
of interest.

41. Xpert MTB/XDR Assay for Detection of Resistance to Isoniazid, Fluoroquinolone,
Aminoglycoside, and Ethionamide Among Patients with Pulmonary Tuberculosis in
Bangladesh.



Infect Dis Ther. 2025 Apr;14(4):803-818. doi: 10.1007/s40121-025-01127-0. Epub
2025 Mar 24.

Rahman SMM(1), Ruhee NN(1), Haider A(1), Hasan MJ(1), Nasrin R(1), Adel ASS(1),
Uddin MKM(1), Ahmed S(1), Maug AKJ(1), Banu S(2).

Author information:

(1)Program on Emerging Infections, Infectious Diseases Division, icddr,b, Dhaka,
1212, Bangladesh.

(2)Program on Emerging Infections, Infectious Diseases Division, icddr,b, Dhaka,
1212, Bangladesh. sbanu@jicddrb.org.

INTRODUCTION: Early detection of drug resistance in patients with tuberculosis
(TB) is crucial for prompt and effective treatment. This study evaluated the
performance of Xpert MTB/XDR assay (Xpert XDR) for detecting resistance to
isoniazid (INH), fluoroquinolones (FLQ), aminoglycosides (AMG), and ethionamide
(ETH) in patients with pulmonary TB (PTB) in Bangladesh.

METHODS: Xpert XDR was performed on sputum samples from 793 Xpert MTB/RIF
positive patients with PTB enrolled between April 2021 and March 2023. Results
were compared with phenotypic drug susceptibility test (pDST) performed on
Lowenstein-Jensen (L-J) media for the detection of resistance to INH, FLQ, AMG,
and ETH. The performance of the assay was also compared between newly diagnosed
or rifampicin (RIF)-sensitive versus re-treated or RIF-resistant patients with

PTB.

RESULTS: Of 793 samples tested by Xpert XDR, indeterminate results for INH, FLQ,
AMG, and ETH were observed for 3 (0.4%), 5 (0.6%), 33 (4.2%), and 0 (0%)

isolates, respectively. The assay's sensitivity and specificity compared to pDST

was 94.0% (95% CI 90.5-96.4; 264/281) and 97.3% (95% CI 95.4-98.5; 495/509),
respectively for INH; 86.0% (95% CI 78.2-91.8; 98/114) and 99.3% (95% CI
98.3-99.3; 669/674), respectively for FLQ; 85.7% (95% CI 42.1-99.6; 6/7) and

99.9% (95% C1 99.3-100.0; 752/753), respectively for AMG; and 25.0% (95% CI
19.0-31.7; 48/192) and 96.7% (95% CI 94.9-98.0; 581/601), respectively for ETH.
Agreement of Xpert XDR with pDST was almost perfect for detecting resistance to
INH, FLQ, and AMG (kappa: 0.91, 0.89, and 0.86, respectively), but fair for ETH
(kappa: 0.28). Xpert XDR performed significantly better among re-treated or
RIF-resistant patients with TB compared to newly diagnosed or RIF-sensitive

cases.

CONCLUSIONS: Given the high performance, Xpert XDR assay can be programmatically
implemented nationwide for rapid and accurate detection of resistance to INH,



FLQ, and AMG in patients with PTB, aiding clinicians in selecting appropriate
regimens for the treatment of drug-resistant TB.
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The presence of both MDR-TB and COVID-19 complicates diagnosis and treatment, as
their symptoms can overlap, resulting in possible delays in receiving the

appropriate care. This study aimed to investigate whether COVID-19 plays a role

in the initiation or progression of latent or current tuberculosis (TB)

infection, especially MDR-TB, through immunosuppression or lung injury. On May

19, 2022, a retired black African 40-year-old woman was admitted to the

emergency room. She had a history of persistent cough, fever, muscle weakness,

and weight loss. Reverse transcription polymerase chain reaction (RT-PCR)



confirmed the presence of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), indicating a positive COVID-19 diagnosis. GeneXpert MTB/RIF
identified Mycobacterium tuberculosis (Mtb) and detected rifampicin resistance,
confirming MDR-TB. An oral daily antituberculosis regimen consisting of 4 months
of kanamycin 1220 mg, moxifloxacin 800 mg, prothionamide 750 mg, clofazimine
100 mg, pyrazinamide 1200 mg, high-dose isoniazid (HH) 600 mg, ethambutol

1200 mg, and for 5 months moxifloxacin 800 mg, clofazimine 100 mg, pyrazinamide
1200 mg, and ethambutol 1200 mg. She received = 5000 IU of low-molecular-weight
heparin (80 [U/kg for her 61 kg body weight) every 12 h to prevent prothrombotic
episodes.
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Tuberculosis (TB) management in endemic regions often grapples with resource
constraints, including the scarcity of Mycobacterium tuberculosis (M.tb) culture
laboratories. The emergence of M.tb strains with complex drug resistance

profiles necessitates rapid and comprehensive drug susceptibility testing (DST)

to guide patient treatment. However, traditional phenotypic DST (pDST) for M.tb
is costly and time-consuming. In this study, we retrospectively enrolled 829
participants from six specialized TB treatment hospitals in China from September
2022 to July 2023. The diagnostic performance of TBseq test, a targeted-nanopore
sequencing assay, was compared head-to-head with M.tb culture, acid-fast
bacillus smear, quantitative polymerase chain reaction, and Xpert MTB/RIF Ultra
by using clinical diagnosis as the reference standard. Subsequently, pDST for
seven anti-TB drugs (rifampicin, isoniazid, ethambutol, streptomycin,
levofloxacin, amikacin, and capreomycin) was performed. The resistance
predictions provided by the TBseq test were compared with pDST results, which
were used as a reference standard. The performance estimates of TBseq test were
quantified through sensitivity, specificity, positive predictive value, negative
predictive value, and the area under the receiver operating characteristic curve
(AUC), providing a comprehensive assessment of its diagnostic accuracy. We found
that TBseq test demonstrated significantly superior diagnostic performance for
TB compared to other methods, achieving a sensitivity of 90.9% (95% CI:
88.9%-93.0%), specificity of 93.0% (95% CI: 97.2%-99.5%), and an AUC of 0.92
(95% CI: 0.876-0.963). TBseq test also exhibited robust predictive capabilities

for drug resistance to the seven anti-TB drugs, with sensitivity and specificity
consistently above 90% for all drugs. The AUC values ranged from 0.919 to 0.998,
indicative of high diagnostic accuracy in forecasting drug

resistance. IMPORTANCEOur results show that TBseq test offers excellent
identification performance for tuberculosis (TB), significantly outperforming
Mycobacterium tuberculosis (M.tb) culture, acid-fast bacillus (AFB) smear, qPCR,
and Xpert MTB/RIF. Its diagnostic accuracy for anti-TB drug resistance is also
superior, with sensitivity and specificity above 90% for all drugs tested. This
method can be integrated into routine clinical diagnostic workflows, enabling
early diagnosis and reporting of drug resistance simultaneously.
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This study evaluated thin-layer agar (TLA) as a faster alternative for both

indirect minimum inhibitory concentration (MIC) determination of bedaquiline
(BDQ) from culture isolates and direct drug-susceptibility testing (DST) from
sputum samples. Indirect BDQ-MIC results from TLA were compared to the
established 7H11 solid DST. Direct-TLA-DST performance was assessed using 143
baseline sputum samples from rifampicin-resistant TB cases. Direct-TLA tested
susceptibility to rifampicin, isoniazid, levofloxacin, and BDQ, with results
compared to Lowenstein-Jensen (LJ) and MGIT. For indirect BDQ-MIC determination,
TLA accurately identified H37Rv MICs within the WHO control range
(0.015-0.12pg/mL). Optimal results were obtained with standard incubation and
day 7 reading of the plates. TLA correctly classified all wild-type clinical

strains as BDQ-susceptible and detected 9 out of 10 BDQ-resistant strains with
elevated MICs. Direct-TLA-DST detected MTB in 53.8% of samples, compared to



55.9% on LJ and 69.4% in MGIT. Uninterpretable results due to contamination or
medium drying were low (4.9%). The median time to result was 15 days for
smear-positive and 22 days for smear-negative samples, faster than WHO-endorsed
methods. Sensitivity was 100% for rifampicin and 87.8% for isoniazid, with a
specificity of 100% for all drugs except isoniazid (96.2%). No BDQ nor
levofloxacin resistance was detected, thus direct TLA sensitivity could not be
assessed. In conclusion, direct-TLA-DST offers a reliable and faster alternative

to conventional DST methods for BDQ and other anti-TB drugs. Essentially, this
technique can be operated at BioSafety Level 2, allowing decentralization of
pDST for managing drug-resistant TB in settings with limited laboratory
infrastructure.

IMPORTANCE: This paper addresses the critical need for faster direct
drug-susceptibility testing (DST) on sputum, especially for bedaquiline (BDQ),
which is a key drug in treating drug-resistant TB. Currently, there is a lack of
rapid, reliable methods for direct BDQ testing from sputum samples, limiting
timely and accurate treatment decisions and monitoring. By demonstrating the
potential of thin-layer agar (TLA) for direct BDQ-MIC determination, this study
offers a promising solution that could significantly improve patient care.

DOI: 10.1128/jem.01806-24
PMCID: PMC11980359
PMID: 40029092 [Indexed for MEDLINE]

Conflict of interest statement: The authors declare no conflict of interest.

45. Investigation of bedaquiline heteroresistance among Mycobacterium tuberculosis
isolates from Pakistan.

Microbiol Spectr. 2025 Apr;13(4):¢0218124. doi: 10.1128/spectrum.02181-24. Epub
2025 Feb 24.

Rashid F(1), Igbal S(1), Tahseen S(2), Zhao Y(3).

Author information:

(1)Department of Bioinformatics and Biosciences, Capital University of Science &
Technology, Islamabad, Pakistan.

(2)National TB Control Program, National TB Reference Laboratory, Islamabad,
Pakistan.

(3)National Tuberculosis Reference Laboratory, Chinese Centre for Disease
Control and Prevention, Beijing, China.



Bedaquiline is a key drug recommended by the WHO for the treatment of
multidrug-resistant tuberculosis (MDR-TB) and extensively drug-resistant (XDR)
TB, and its use could potentially shorten treatment duration with improved
outcomes. However, resistance against this drug has increased, resulting in

serious concerns. Heteroresistance is among the important obstacles to

complicate the detection and treatment of MTB drug resistance. We investigated
the presence of bedaquiline heteroresistant MTB isolates from Pakistan to
highlight their relevance to bedaquiline resistance. Whole genome sequencing of
50 phenotypically bedaquline-resistant and 50 bedaquiline-sensitive isolates
revealed 29% bedaquiline heteroresistance in our study. No significant

association of patient variables (age, gender, region and history of
anti-tuberculosis treatment [ATT]) was found, while drug resistance pattern
among MDR + bedaquiline and XDR patterns (OR, 0.53 [0.01-0.26]; P <0.001 and
OR, 0.09 [0.19-0.50]; P = 0.006) were significantly different to bedaquiline
heteroresistance. Higher proportion of bedaquiline heteroresistant cases with no
history of bedaquiline containing treatment was found. Most bedaquiline
heteroresistant strains (n = 19) were from lineage 3, none of the strain bear

mixed lineage, with Rv0678 mutations (95%) being the most prevalent genetic
marker. We identified both new mutations (n = 17) and reported mutations (n =
21) that contribute to bedaquiline heteroresistance.The strains with missense
variants had the highest percentage of heteroresistance (56%). Bedaquiline
heteroresistance is an important indicator of emerging bedaquiline resistance,
predominantly observed in previously treated cases without mixed infections,
suggesting a higher likelihood of acquired resistance. Our findings accentuate

the complexity of bedaquiline heteroresistance and the need for better

diagnostic and appropriate therapeutic treatment approaches for drug-resistant

TB with bedaquiline-containing regimens.

IMPORTANCE: This research is decisive as it investigates bedaquiline
heteroresistance in Mycobacterium tuberculosis (MTB) isolates from Pakistan, the
sixth highest burden country for drug-resistant tuberculosis (DRTB). Bedaquiline
is a key drug in the treatment of MDR/XDR-TB, and the emergence of resistance to
this drug threatens global efforts to control tuberculosis. Heteroresistance,

where drug-susceptible and drug-resistant strains coexist, complicates detection
and treatment, potentially leading to treatment failure. By focusing on MTB
isolates from Pakistan, this study addresses a critical gap in understanding the
prevalence and genetic mechanisms of bedaquiline resistance in a high-burden
region. The use of whole genome sequencing (WGS) adds a cutting-edge approach to
identifying mutations associated with resistance, offering valuable insights

that could inform more effective treatment strategies and public health



policies, ultimately contributing to the global fight against drug-resistant TB.
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BACKGROUND: An observational post-marketing surveillance (PMS) is being
conducted to evaluate the long-term safety and effectiveness of bedaquiline as
part of combination therapies in treating pulmonary multidrug-resistant
tuberculosis (MDR-TB) in Japan.

METHODS: This interim analysis includes patients with MDR-TB who started
bedaquiline-containing anti-tuberculosis (TB) drugs in Japan between January
2018 and September 2022. Outcomes include the incidence of adverse drug
reactions (ADRs) and negative sputum cultures.

RESULTS: In total, 112 patients were included in the safety analysis. All
patients were receiving anti-TB drugs in addition to bedaquiline at baseline;

96.4 % were receiving >3 drugs. The most commonly used concomitant anti-TB drugs
were delamanid, cycloserine, linezolid, and levofloxacin hydrate. At 24 weeks
after bedaquiline initiation, in the effectiveness analysis set, 19/20 (95.0 %)

had negative sputum mycobacteria growth indicator tube cultures and 9/12

(75.0 %) have negative solid medium cultures. Patients received bedaquiline for
a median of 186.0 days, during which 85 ADRs occurred in 45 patients (40.2 %).



The top three ADRs were electrocardiogram QT prolonged (9.8 %), nausea (7.1 %),
and hepatic function abnormal (4.5 %).

CONCLUSIONS: This interim analysis of a PMS supports the long-term safety and
effectiveness of bedaquiline for MDR-TB in Japan. ADRs were consistent with
previous reports and no new safety signals were detected. The final analysis of

this ongoing PMS will be expected to confirm these findings.

Copyright © 2025 Japanese Society of Chemotherapy, Japanese Association for
Infectious Diseases, and Japanese Society for Infection Prevention and Control.
Published by Elsevier Ltd. All rights reserved.
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Tuberculosis (TB) caused by Mycobacterium tuberculosis (Mtb) complex is an
important zoonotic infectious disease around the world, and the One Health
approach is an essential strategy for TB prevention and control. The abundant
surface antigens present on the cell wall of Mtb can induce protective
antibodies; however, its full characterization remains incomplete. Previous



research has shown that antibodies targeting surface proteins can enhance host
defense mechanisms. Therefore, identifying antigens that stimulate the

production of protective antibodies is essential. In this study, we focused on a
select antigen, outer membrane protein (OmpA), located on the outer membrane of
Mtb. By screening for antibodies with protective effects in phagocytosis and
intracellular killing in vitro, we identified a protective antibody targeting

OmpA. We prepared an antibody, designated as 1E1, belonging to the IgG2b
isotype, which exhibited high titers of 1:2,048,000. Further research

demonstrated that antibody-induced protection was achieved by promoting
opsonophagocytosis in a dose-dependent manner, enhancing phagosome-lysosome
fusion, and inhibiting mycobacterial intracellular growth. These findings were
corroborated in vivo, with a reduction in bacterial loads of approximately 0.7

log observed in the preventive group and almost 1.0 log in the therapeutic group
of mice treated with the antibodies, compared to the negative control group.
Cytotoxicity assays, animal toxicity analyses, and pharmacokinetic evaluations
confirmed the safety and sustained effectiveness of the antibody in vivo. These
findings indicate that OmpA can elicit protective antibodies and may serve as a
treatment strategy for drug-resistant TB and a promising antigen for TB vaccine
development.

IMPORTANCE: In this study, we identified a protective antibody targeting the
outer membrane protein (OmpA) of Mycobacterium tuberculosis. This monoclonal
antibody (MADb) belongs to the IgG2b isotype and exhibits high titers of
1:2,048,000 to the antigen. The cell infection assays demonstrated that antibody
protection was achieved by promoting opsonophagocytosis in a dose-dependent
manner, enhancing phagosome-lysosome fusion, and inhibiting mycobacterial
intracellular growth in vitro and ex vivo. Cytotoxicity assays, animal toxicity
analyses, and pharmacokinetic evaluations confirmed the safety and sustained
effectiveness of the antibody in vivo. Furthermore, the mAb 1EI1 can reduce the
organs' bacterial burdens and pathological damages in the prevention mouse model
as well as the treatment models. Above all, in this study, we found a novel mAb
named 1E1 with IgG2b isotype targeting OmpA can have protection against
tuberculosis (TB) in mice, which may serve as a treatment strategy for
drug-resistant TB and a promising antigen for TB vaccine development.
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BACKGROUND: Drug-related adverse events cause poorer treatment outcomes amongst
people with multi-drug-resistant tuberculosis, exacerbating a major global

public health problem. The Harnessing new mHealth technologies to Strengthen the
Management of Multi-Drug-Resistant Tuberculosis in Vietnam (V-SMART) trial tests
whether a mobile health (mHealth) application (app) can optimise management of
drug-related adverse events, within routine health services in Vietnam.
Implementation of digital health within routine services is complex and driven

by behaviour change as well as a range of health system factors. Understanding
implementation is key to informing the evidence base for digital health prior to

scale up, despite its potential appeal.

METHODS: Through a process evaluation of the V-SMART trial, we aim to (i)
understand the multi-drug-resistant tuberculosis service delivery context and

how trial procedures are implemented within services; (ii) describe 'dose' and

'reach' of the app; and (iii) understand health worker and patient perspectives

of app implementation and identify areas for improvement. To achieve this, we



will (1) conduct process maps (patient flow maps) to describe implementation of
the mHealth intervention within routine multi-drug-resistant tuberculosis health
services including adverse event management pathways at different levels of the
health system; (ii) measure app usage by all participating health workers and
people with multi-drug-resistant tuberculosis over time; and (iii) conduct a

total of up to 45 semi-structured interviews in seven provinces, with people

with multi-drug-resistant tuberculosis, health workers, and policymakers, to
identify determinants of app uptake and suggestions for future person-centred
app design. Interview topic guides are informed by the Theoretical Framework for
Acceptability, Normalisation Process Theory, and the Tailored Implementation of
Chronic Diseases framework respectively.

DISCUSSION: The process evaluation will strongly complement the parent trial
impact evaluation, and the economic evaluation. Moreover, it will inform future
tailored approaches to scaling up digital health as part of broader health

system strengthening initiatives.
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BACKGROUND: Tachycardia associated with active tuberculosis (TB) often
diminishes when patients recover from TB. Elevated heart rate (HR) may lead to
suboptimal correction, complicating the assessment of QT prolongation when using
standard correction factors (CFs), such as Fridericia's formula (QTcF). Olliaro

has proposed a CF for QT interval correction in pretreatment TB patients.
However, the QT-HR correlation changes as HR decreases during treatment,
indicating the need for time-varying correction.

METHODS: We developed an HR model to capture the HR normalisation during
successful treatment. Subsequently, a time-varying CF was constructed using the
estimated HR change rate. The performance of CFs to make corrected QT (QTc)
independent from HR was evaluated by linear regression analyses of QTc versus HR
within defined time bins.

RESULTS: The final HR model included asymptotic change in HR attributed to time
on treatment, circadian rthythm cycles, M2 (bedaquiline-metabolite)

concentration, and patient covariates. The time-varying CF decreased from 0.4081
to 0.33, with a half-life of 7.74 weeks. The slope (QTc/HR vs. Time) derived

from the time-varying correction was not significantly different from 0 (95% CI
-0.003 to 0.002), and the intercept was not significantly different from 0 (95%

CI -0.089 to 0.006), demonstrating successful QT correction from pretreatment to
the end of treatment.

CONCLUSION: The time-varying CF effectively captures the dynamic QT-HR
relationship during TB treatment, reducing the risk of misdiagnosing QT
prolongation or unnecessary discontinuation of treatment. By addressing
underestimation and overestimation issues in QT interval assessment, this method
enhances drug evaluation in clinical trials and supports improved treatment
decisions for TB patients.
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OBJECTIVES: To map subnational and local prevalence of drug-resistant
tuberculosis (DR-TB) across Africa.

METHODS: We assembled a geolocated dataset from 173 sources across 31 African
countries, comprising drug susceptibility test results and covariate data from
publicly available databases. We used Bayesian model-based geostatistical
framework with multivariate Bayesian logistic regression model to estimate DR-TB



prevalence at lower administrative levels.

RESULTS: We estimated 148,239 DR-TB cases (95% uncertainty interval:
17,499-313,683) in Africa, showing significant variation by country. Eswatini
and South Africa had highest case numbers, while Algeria and Egypt had the
lowest. The highest DR-TB prevalence was estimated in Eswatini (53.26; 95%
uncertainty interval 13.13-66.12), Morocco, Tunisia, and South Africa, while the
lowest prevalence was found in Gabon, the Republic of Congo, Sierra Leone, and
Mali. Marked subnational variation in DR-TB prevalence was noted, where 91
subnational areas across 12 countries had prevalence rates higher than their
respective national averages. Factors such as mean temperature (f =2.01; 95%
Crl: 1.21, 3.42), population density (f = 0.41; 95% Crl: 0.19, 0.95), and fine
particulate matter (B = 0.66; 95% Crl: 0.20, 0.80) were positively associated
with DR-TB prevalence.

CONCLUSION: The study highlights substantial national and subnational
variability in DR-TB prevalence across Africa, aiding policymakers in designing
localized TB control interventions.
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BACKGROUND: Quabodepistat (formerly OPC-167832) showed potent activity in
preclinical studies and in the first stage of an early bactericidal activity

study in adults with smear-positive, drug-susceptible pulmonary tuberculosis.
Stage 2 of this study was designed to evaluate the safety, tolerability,
pharmacokinetics, and early bactericidal activity of quabodepistat in

combination with delamanid, bedaquiline, or both versus rifampicin, isoniazid,
ethambutol, and pyrazinamide combination therapy for 14 days.

METHODS: Stage 2 of this open-label, active-controlled, randomised,
parallel-group study was conducted at two research sites in South Africa in

adults (aged 18-64 years) with drug-susceptible pulmonary tuberculosis. Eligible
participants had a BMI of 16-32 kg/m?2 and the ability to produce an adequate
volume of sputum (=10 mL overnight) and were excluded if they had drug-resistant
tuberculosis or previous treatment for Mycobacterium tuberculosis within the

past 3 years. Participants were centrally randomly assigned via interactive web
response technology system, with no stratification, into four treatment groups

in a ratio of 14:14:14:4 (quabodepistat 30 mg plus delamanid 300 mg,
quabodepistat 30 mg plus bedaquiline 400 mg, or quabodepistat 30 mg plus
delamanid 300 mg plus bedaquiline 400 mg orally once daily for 14 days, or
rifampicin, isoniazid, ethambutol, and pyrazinamide combination therapy

[control] according to local standard of care for 20 days). The primary outcomes
were safety and tolerability during and after 14 days of treatment in all

participants who received any study medication and pharmacokinetics at day 1 and
day 14 in participants in the quabodepistat groups with adequate data for

deriving pharmacokinetics parameters. The main secondary outcome was
bactericidal activity from baseline to day 14 in all eligible participants who

were quantitatively culture-positive at baseline. The study was not powered for
formal statistical hypothesis testing; therefore, data were summarised by

treatment group with descriptive statistics. This study is registered with
ClinicalTrials.gov (NCT03678688) and is closed to new participants.

FINDINGS: 98 participants were screened for entry into stage 2 of the trial
between Feb 1, 2021, and Jan 27, 2022, of whom 46 were randomly assigned (14 to
each quabodepistat group, 4 to the control group) and 44 received at least one



dose of study medication (one patient excluded from the quabodepistat plus
delamanid and quabodepistat plus bedaquiline groups). 32 (73%) of 44
participants had at least one treatment-emergent adverse event. Most events
(30/32 [94%]) were mild or moderate; the most common treatment-emergent adverse
events (>2 participants; not related to study drugs) were headache (4/44 [9%]),
dizziness (3/44 [7%]), abdominal pain (2/44 [5%]), pruritus (2/44 [5%]), and
nausea (2/44 [5%]). Two serious adverse events were reported in two participants
in the quabodepistat and bedaquiline cohort (anal abscess [n=1], pneumothorax
[n=1]); both were deemed not related to study drug. Quabodepistat exposure was
minimally affected by coadministration of delamanid or bedaquiline, with lower
exposure in the quabodepistat and bedaquiline cohorts (maximum plasma
concentration for quabodepistat plus delamanid 208 ng/mL [SD 61; n=11];
quabodepistat plus bedaquiline 175 ng/mL [31; n=10]; quabodepistat plus
delamanid plus bedaquiline 183 ng/mL [52; n=11]). Maximum quabodepistat
concentrations were achieved approximately 3 h after administration in all
combinations. Mean elimination half-life was shorter in combinations with
bedaquiline than without bedaquiline (12-3-14-5 h vs 15-2 h). Mean changes from
baseline to day 14 of sputum log10 colony-forming units per mL were -2:73 (SD
1-51) for quabodepistat plus delamanid plus bedaquiline (n=12) and -2-71 (SD
0-92) for control (n=19); mean change was -2:17 (SD 1-83) in the quabodepistat
plus delamanid cohort (n=11) and -1-97 (SD 1-29) in the quabodepistat plus
bedaquiline cohort (n=11).

INTERPRETATION: In this 14-day trial, quabodepistat plus delamanid plus
bedaquiline, a novel three-drug combination, appeared to be safe, well

tolerated, and provided robust early bactericidal activity in adults with
drug-susceptible pulmonary tuberculosis. Further evaluation is warranted.
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The worldwide incidence of multidrug-resistant tuberculosis (MDR-TB) is rapidly
increasing, and it has emerged as a pressing public health issue in Iran.
Nevertheless, there is a scarcity of up-to-date research on the prevalence of
MDR-TB in individuals with pulmonary TB in the country. In this cross-sectional
study, we gathered a total of 1216 respiratory samples, each corresponding to a
unique patient, from five distinct regional TB laboratories in Iran. We

identified clinical isolates as Mycobacterium tuberculosis using the

IS6110-based polymerase chain reaction assay and Xpert MTB/RIF. Drug
susceptibility testing (DST) was conducted using the conventional proportion
method. Out of the collected specimens, 448 tested positive for M. tuberculosis.
Among these isolates, 445 (99.4%) exhibited susceptibility to the tested drugs,
while 3 (0.6%) were found to be MDR. The findings from this recent study
indicate that the prevalence of MDR in Iran stands at 0.6%. The absence of
recently approved treatment protocols in various regions of Iran, along with
inadequately equipped laboratories lacking DST capabilities, could contribute
significantly to the rise in TB/MDR-TB prevalence in Iran. Therefore, the
implementation of enhanced treatment management strategies and the adoption of
innovative technologies are essential steps toward improving the current

situation.



DOI: 10.4081/monaldi.2024.2844
PMID: 38214397 [Indexed for MEDLINE]

53. Tailored treatment for tuberculosis in transgender individuals: a call for a
patient-centered approach from a large Italian cohort.

Monaldi Arch Chest Dis. 2025 Mar 31;95(1). doi: 10.4081/monaldi.2024.2852. Epub
2024 Jan 11.

Riccardi N(1), Antonello RM(2), Ferrarese M(3), Repossi A(3), Saderi L(4),
Fumagalli G(5), Besozzi G(2), Sotgiu G(4), Codecasa L(3).

Author information:

(1)StopTB Italia ODV, Milan; Infectious Diseases Unit, Department of Clinical
and Experimental Medicine, University of Pisa.

(2)StopTB Italia ODV, Milan.

(3)StopTB Italia ODV, Milan; Regional TB Reference Center, Villa Marelli
Institute, Niguarda Hospital, Milan.

(4)StopTB Italia ODV, Milan; Clinical Epidemiology and Medical Statistics Unit,
Department of Medical, Surgical and Experimental Sciences, University of
Sassari.

(5)StopTB Italia ODV, Milan; Regional TB Reference Center, Villa Marelli
Institute, Niguarda Hospital, Milan; Pulmonology Unit Niguarda Hospital,
University of Milan.

Tuberculosis (TB) diagnosis and management in special populations remain
challenging. Data about TB and transgender individuals is scarce, and strategies
aimed at reducing the TB burden in this at-risk group are needed. We conducted
an observational monocentric study from a national reference center for TB,
including transgender individuals with active TB in a low-TB burden country
(Italy), over 34 years (1990-2023). A total of 66 transgender males and 2
transgender females (median age 30 years, interquartile range 26-38 years, 65
migrants) were included. Most patients (38/66, 57.6%) lived in poor social
conditions. 65.2% (43/66) of patients were people living with HIV. Multidrug-
and rifampicin-resistant TB and isoniazid-resistant TB were diagnosed in 5
(7.6%) and 3 (4.5%) patients, respectively. The overall treatment success rate
was 72.7% (48/66 patients), with differences observed according to social
conditions. Our study highlights the need for a tailored approach to increase
treatment success in this at-risk population.
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AIM: Delamanid is a novel drug for the treatment of drug-resistant tuberculosis,
manufactured as 50-mg solid and 25-mg dispersible tablets. We evaluated the
effects of dispersing the 50-mg tablet, focusing on the relative

bioavailability.

METHODS: Delamanid, 50-mg tablets administered dispersed vs swallowed whole, was
investigated in a phase I, four-period, crossover study. Two of three dose

strengths of delamanid (25, 50 or 100 mg) were given to healthy adult

participants, in both whole and dispersed forms, with a 7-day washout period.
Blood samples were collected over 168 h after each dose. Delamanid and its
metabolite DM-6705 were analysed with a validated liquid chromatography tandem
mass spectrometry assay. The pharmacokinetics of both analytes were analysed
using nonlinear mixed-effect modelling. Palatability and acceptability were
determined using a standardized questionnaire.

RESULTS: Twenty-four participants completed the study. The bioavailability of
dispersed tablets was estimated to be 107% of whole tablets, with a 90%



confidence interval of 99.7-114%, fulfilling bioequivalence criteria. The two
formulations were not significantly different regarding either bioavailability

or its variability. Bioavailability increased at lower doses, by 34% (26-42%) at

50 mg and by 74% (64-86%) at 25 mg, relative to 100 mg. The majority of
participants (93%) found the dispersed formulation acceptable in palatability

across all delamanid doses.

CONCLUSIONS: Dispersed 50-mg delamanid tablets have similar bioavailability to
tablets swallowed whole in adult volunteers. This can be an option for children

and other patients who cannot swallow whole tablets, improving access to
treatment.

© 2023 The Authors. British Journal of Clinical Pharmacology published by John
Wiley & Sons Ltd on behalf of British Pharmacological Society.
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BackgroundTuberculosis (TB) and multi-drug resistant (MDR) TB have been
identified as one of the largest health problems in the world, and notably
recognised as a major concern in South Africa. Socio-demographic factors such as
poverty and unemployment has been identified as major contributing factors to



the epidemic.ObjectiveThe aim of the study was to explore the barriers and

enablers of return to work (RTW) for individuals living with MDRTB and Pulmonary
Tuberculosis (PTB) in the Western Cape, South Africa. The qualitative

exploration was part of a larger study that resulted in a return-to-work

programme for individuals with MDRTB and TB.MethodQualitative methodology was
employed for this study. Semi-structured interviews were used with 5 key
informants and 4 participants diagnosed with PTB and MDR-TB. The data was
analysed by means of thematic analysis.ResultsThe participants described the
barriers and facilitators of their RTW process and the factors that were of

critical importance in the resumption of the worker role. Two themes represent

the barriers, and two themes represent the enablers of RTW. The four major

themes were 1) A sense of disbelief in one's own potential, 2) The contextual
environment influences an individual's worker role, 3) The future of

Occupational Therapy (OT) services in TB rehabilitation, and 4) Engagement in
activities alleviates feelings of despondency.ConclusionThe study highlighted

that contextual barriers such as poor socio-economic factors negatively

influenced individuals diagnosed with PTB/MDRTB from initiating and completing
rehabilitation programmes. The lack of resources in public facilities were also

noted as one of the main barriers described by the rehabilitation care

specialists. The facilitators that supported the completion of rehabilitation
programmes enhancing the life skills of and work related skills as part of the
PTB/MDRTB intervention provided to clients or patients. Early engagement in work
skills improvement programmes may enhance the worker roles of individuals with
PTB/MDRTB.

DOI: 10.1177/10519815251330123
PMID: 40241627

56. Novel quinazolinones active against multidrug-resistant Mycobacterium
tuberculosis: synthesis, antimicrobial evaluation and in silico exploration of
PonAl as a potential target.

ChemMedChem. 2025 Apr 16:¢202500147. doi: 10.1002/cmdc.202500147. Online ahead
of print.

Kerda M(1), Nawrot D(2), Slechta P(2), Domansky M(2), Askari A(2), Kamangar
H(2), Jand’'ourek O(3), Konecna K(3), Paterova P(4), Hlbocanova I(5), Machacek
M(5), Mori M(6), Meneghetti F(6), Dolezal M(2), Zitko J(2), Bouz G(7).

Author information;



(1)Charles University Faculty of Pharmacy in Hradec Kralove: Univerzita Karlova
Farmaceuticka fakulta v Hradci Kralove, Department of Pharmaceutical Chemistry
and Pharmaceutical Analysis, Akademika Heyrovskeho 1203/8, 500 03, Hradec
Kralove, CZECHIA.

(2)Charles University Faculty of Pharmacy in Hradec Kralove: Univerzita Karlova
Farmaceuticka fakulta v Hradci Kralove, Department of Pharmaceutical Chemisty
and Pharmaceutical Analysis, CZECHIA.

(3)Charles University Faculty of Pharmacy in Hradec Kralove: Univerzita Karlova
Farmaceuticka fakulta v Hradci Kralove, Department of Biological and Medical
Sciences, CZECHIA.

(4)University Hospital Hradec Kralove: Fakultni Nemocnice Hradec Kralove,
Department of Infectios Deseases, CZECHIA.

(5)Charles University Faculty of Pharmacy in Hradec Kralove: Univerzita Karlova
Farmaceuticka fakulta v Hradci Kralove, Department of Pharmacology and
Toxicology, CZECHIA.

(6)University of Milan: Universita degli Studi di Milano, Department of
Pharmaceutical Sciences, ITALY.

(7)Czech Academy of Sciences: Akademie ved Ceske republiky, Institute of
Chemical Process Fundamentals, CZECHIA.

Quinazolinone derivatives have emerged as promising scaffolds in antimicrobial
drug discovery. This work focuses on the design, synthesis, and evaluation of

novel quinazolinone-based compounds and predicts their potential to interact

with mycobacterial penicillin-binding proteins (PBPs). Relying on established
structure-activity relationships of antibacterial quinazolinones, a total of 53
compounds belonging to three different structural types were synthesized and
biologically evaluated for antimycobacterial, antibacterial, and antifungal

activities. Biological evaluations revealed selective efficacy against

Mycobacterium tuberculosis with minimum inhibitory concentrations (MICs) as low
as 6.25 pg/mL for some derivatives, and this activity was preserved against
drug-resistant strains. Molecular docking studies suggested a potential

allosteric binding site in mycobacterial Penicillin-binding protein 1A (PonAl,
UniProt ID: P71707), and subsequential molecular dynamics confirmed stable
binding with key stabilizing interaction between the carbonyl oxygen of the
quinazolinone and either ARG399 or ASP474. These findings suggest quinazolinone
derivatives as viable candidates for further development as non-p-lactam PBP
inhibitors, addressing the urgent need for new antitubercular therapies.

© 2025 Wiley-VCH GmbH.



DOI: 10.1002/cmdc.202500147
PMID: 40237183

57. Florasulam Is a Potent Inhibitor of Mycobacterium tuberculosis Acetohydroxyacid
Synthase and Possesses In Vivo Antituberculosis Activity.

ACS Infect Dis. 2025 Apr 11. doi: 10.1021/acsinfecdis.4c01028. Online ahead of
print.

Wun SJ(1), Tan L(1), Lonhienne TG(1), Low YS(1), Josh P(1), Kuo A(2), Smith
MT(2), Gao Y(1), Pierens GK(3), Guddat LW(1), West NP(1).

Author information:

(1)School of Chemistry and Molecular Biosciences, Australian Infectious Diseases
Research Centre, The University of Queensland, St Lucia, Queensland 4072,
Australia.

(2)School of Biomedical Sciences, The University of Queensland, St Lucia,
Queensland 4072, Australia.

(3)UQ Centre for Advanced Imaging, St Lucia, Queensland 4072, Australia.

Tuberculosis (TB) remains as a leading cause of morbidity and mortality,
accounting for ~1.3 million fatalities worldwide per year. There are two major
concerns: (i) the rise in the number of multi- and extensively drug-resistant
strains of TB and (ii) the significant side-effects related to the use of many

of the current therapies to treat drug-resistant and drug-sensitive TB alike.

Thus, there is an ongoing need to discover new drugs and drug targets to combat
this disease. Here, acetohydroxyacid synthase (AHAS), the first enzyme in the
branched-chain amino acids (BCAAs) biosynthesis pathway, is comprehensively
investigated as such a drug target. All five chemical classes of plant AHAS
inhibitors, established as commercial herbicides, were assessed as leads.
Members of the triazolopyrimidine family (e.g., metosulam, penoxsulam, and
florasulam) are the most potent inhibitors of Mycobacterium tuberculosis AHAS
(MtbAHAS) with Ki values as low as 20 nM. These compounds also exhibit the
property of accumulative time-dependent inhibition, a feature that appears to be
crucial for herbicidal activity and more generally for biocidal activity. Of

these, the anti-TB activity of florasulam was the most effective, with an MIC of
500 nM against virulent Mtb grown in culture. This compound is also effective in
killing intramacrophage Mtb and reduces bacterial load, as compared to
vehicle-only by 13-fold in the lungs of mice infected with Mtb. Thus,
triazolopyrimidines as AHAS inhibitors, and in-particular florasulam, represents



a promising new class of leads for anti-TB drug development.
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Drug-resistant tuberculosis (TB) is a significant global challenge, especially

in children, where diagnosis and treatment are difficult. This report describes

a 4-month-old male infant with pre-extensively drug-resistant tuberculosis
(pre-XDR-TB) successfully treated with bedaquiline, delamanid, and contezolid.
The patient, born prematurely, developed severe pulmonary TB after exposure to
drug-resistant TB from the mother. After discontinuing the initial regimen due

to adverse effects, the adjusted regimen resulted in negative TB culture
conversion, significant pulmonary improvement, and no notable adverse effects.
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Clofazimine (CFZ) is a highly effective antibiotic against leprosy and

drug-resistant tuberculosis and is on the WHO List of Essential Drugs. However,

no CFZ product with optimal bioavailability is available worldwide. The
manufacturer withdrew its only marketed product, presumably due to poor and
erratic bioavailability because of extremely low aqueous solubility in the
gastrointestinal pH range. We developed a self-emulsifying drug delivery system
(SEDDS) using a lipid digestion product (LDP) containing glyceryl monooleate and
oleic acid at ~1:2 molar ratio to increase drug solubility and ensure rapid



dispersion into microemulsion. While solubilities of CFZ in glyceryl monooleate,
glyceryl trioleate, and two common surfactants (Tween 80 and Kolliphor EL) were
comparatively low (<15 mg/g), oleic acid provided a very high solubility of ~500
mg/g. Because of the presence of oleic acid, the clofazimine solubility in SEDDS
containing a 50:50 w/w mixture of LDP and surfactants increased to 130 mg/g. Two
formulations having 50 or 100 mg CFZ in one gram of SEDDS were developed. They
dispersed rapidly and almost completely in simulated intestinal fluid and in the

USP pH 6.8 phosphate buffer containing 3 mM sodium taurocholate. There was some
precipitation of CFZ as the HCI salt at low gastric pH during dispersion

testing, but the effect could be avoided using enteric-coated capsules. Thus, an
enteric-coated lipid-based formulation for CFZ with as high as 100 mg/g drug
loading was developed, providing complete drug release and producing
microemulsions under intestinal pH conditions.
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A significant issue in treating bacterial infections is multidrug resistance

(MDR) microbes. Drug efflux pumps that reduce cellular drug accumulation are
frequently linked to drug resistance. In this study, we set out to determine the
effects of CE-MA truncated peptide derivatives against MDR Mycobacterium
tuberculosis. Following the assessment of the minimum inhibitory concentrations
(MICs) of these peptides against MDR Mycobacterium tuberculosis, a Real-Time PCR
was used to examine the expression of six drug efflux pump genes. Next, an MTT
assay was performed to test the cytotoxicity of peptides against the A549 cell

line. The outcomes demonstrated that CE-MA significantly upregulated gene
expression of mmr, and Rv0876¢ (> 4-fold) than untreated bacteria. Also, under
CMt2 stress, significant overexpression of Rv0876¢ and drrA was seen. However,
the results show that upregulation in CMt2-treated bacteria in comparison CE-MA
treated bacteria is significantly less for genes tap (P <0.05), mmr

(P<0.0001), and Rv0876¢ (P <0.001). Meanwhile, CMt1 only upregulated the
Rv0876¢ gene and downregulated gene expression of tap, drrA, and mmr. It was
also found that all three peptides have no significant effect (P >0.05) on

changing the expression of genes drrC and pstB. Less than 10% of the A549 cell
line was susceptible to the toxicity of CMtl and CMt2 at their MICs range. Our
results emphasize the significance of investigating novel peptide-based
approaches to combat MDR Mycobacterium tuberculosis and point to these peptides
as prospective candidates for additional research.
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The rise of multidrug-resistant tuberculosis (TB) has increased the need for new
antitubercular (anti-TB) drugs and the identification of novel drug targets. One
promising target is Mycobacterium tuberculosis (Mtb) cytochrome P450 enzymes
(P450s). This study focuses on the characterization of CYP135B1, a prevalent Mtb
P450. Using a combination of microbiology, genomics, bioinformatics, docking,
spectroscopy, and mass spectrometry, researchers successfully expressed,

purified, and characterized CYP135B1. A 3D model was built with AlphaFold 3. The
enzyme displayed typical features of P450 proteins and showed strong binding to
imidazole derivatives. Notably, CYP135B1 metabolized the anti-TB drug SQ109 by
inserting oxygen into its geranyl moiety in a manner distinct from CYP124A1.
However, genetic studies using a ACYP135B1 mutant strain revealed that CYP135B1
is not required for SQ109's antibacterial activity, as its deletion did not

affect drug efficacy despite CYP135B1 metabolizes SQ109.
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Mycobacterium tuberculosis (M. tb) serves as the main pathogen responsible for
Tuberculosis (TB). It predominantly targets the lungs and leads to a persistent
infectious disease. The spread of drug-resistant tuberculosis and the



exacerbation of economic burdens due to co-infections with Human
Immunodeficiency Virus (HIV)/M. tb pose significant challenges in prevention and
treatment. The BCG vaccine is currently the only approved (TB) vaccine, but its
protective effect is limited for adults. In this research, we engineered the

fusion protein gene RPC4, incorporating four crucial antigens from M. tb. The
study revealed that the IFN-y levels in the peripheral blood of infected

patients significantly surpassed those in healthy individuals. To assess the

immune response of RPC4 as a BCG-enhanced vaccine following initial immunity,
researchers administered it alongside the novel adjuvant DIMQ to immunize mice.
Experiments revealed that the BCG + RPC4/DIMQ vaccine induces a substantial
immunogenic response in the mice.
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<sec><title>BACKGROUND</title>To evaluate currently recommended dosage using the
population pharmacokinetics (PK) of bedaquiline (BDQ), clofazimine, cycloserine,
linezolid (LZD) and moxifloxacin (MFX) in patients with multidrug-resistant TB
(MDR-TB) and type II diabetes mellitus (DM).</sec><sec><title>METHODS</title>A
prospective multi-centre PK study was conducted in China between 2016 and 2019.
Population PK models were developed using nonlinear mixed-effect analyses based

on the blood samples collected by rich sampling. The probability of target

attainment (PTA) analysis was estimated using the Monte Carlo
simulation.</sec><sec><title>RESULTS</title>A total of 1,450 plasma samples were
collected from 58 participants with DM. Simulations showed that the

WHO-recommended regimens of LZD (600 mg daily) and MFX (400 mg daily) achieved >
90% PTA for M. tuberculosis isolates with MICs below 0.50 and 0.25 mg/L,

respectively. The currently recommended BDQ regimen (400 mg daily for 2 weeks,
followed by 200 mg thrice weekly) might fail to achieve >90% PTA at an MIC of

0.06 mg/L or higher.</sec><sec><title>CONCLUSION</title>The population PK models
for the five second-line drugs were established in Chinese patients with MDR-TB

and DM. The model-based dosage evaluation showed that dosing adjustments may be
necessary for isolates with borderline resistance levels.</sec>.
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The aim of this study was to develop a multiplex qPCR method for diagnosis of
tuberculosis and multidrug resistance. The method was constructed with two
multiplex qPCR mixes. Mycobacterium tuberculosis and rifampicin (RIF) resistance
were assessed in the first PCR mix and isoniazid (INH) resistance in the second
PCR mix. Firstly, PCR amplification conditions and concentration of primers and
probes were optimized. Then, analytical sensitivity/limit of detection (LOD),
analytical specificity, repeatability, accuracy, and effectiveness on clinical
samples were analyzed. The LOD value was determined as 124 cfu/mL. In studies
conducted on 273 clinical samples, RIF and INH resistance was detected

with > 99% sensitivity and specificity. No false positive or negative results

were obtained in the accuracy studies. In intra-experiment, inter-experiment,

and inter-lot repeatability studies, the coefficient of variation was calculated

as between 0.36 and 5.3%. It was also determined that the primers/probes used in
this assay did not cross-react with microorganisms other than M. tuberculosis
complex. In conclusion, the method optimized in the current study has high
performance characteristics indicating that it can be used as an alternative for
currently available molecular methods for rapid and accurate diagnosis of
pulmonary tuberculosis and multidrug resistance without needing any specific
equipment. Further study with different clinical samples will be useful to

provide more data regarding routine utility of this method.
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Over the past 80 years, tuberculosis treatment has evolved with the development
of all-oral treatments, which are now given for 4-6 months for drug-sensitive
tuberculosis and 6-9 months for drug-resistant tuberculosis. Treatment success

is often reduced among people with HIV due to an interplay of factors, including
immune dysregulation, lower drug concentrations, complexities of cotreatment
(eg, high pill burden and overlapping toxicities), and social factors. Recent

clinical trials have shown that among adults and adolescents, treatment duration
can be decreased to 4 months with repurposed therapeutics for drug-sensitive
tuberculosis, and a four-drug regimen of isoniazid, rifapentine, moxifloxacin,

and pyrazinamide has become part of WHO recommendations. Among children with
drug-sensitive, non-severe tuberculosis disease, a 4-month regimen of standard
tuberculosis drugs (eg, isoniazid, rifampicin, pyrazinamide, and ethambutol) is
non-inferior to a 6-month regimen. Following recent research advances for
drug-resistant tuberculosis, a 6-month regimen containing a potent combination

of bedaquiline, pretomanid, linezolid, and moxifloxacin is a new standard for
people with and without HIV. The tuberculosis drug development pipeline contains
promising new therapeutics in various stages of development. To accelerate
tuberculosis elimination, future research should focus on shortened treatment
duration, and safer and effective therapeutics for tuberculosis-affected



populations globally, including people with HIV, children, and pregnant people,
and should assess newer modalities of treatment delivery.
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China is a high-burden country for tuberculosis (TB), and patients with

rheumatic diseases (RD) are at significantly increased risk of TB infection and
progression. Currently, there are no comprehensive clinical practice guidelines
providing recommendations for the screening, diagnosis, treatment, and
prevention of TB in RD patients. To address this issue, the Collaborative Group

for TB Prevention and Control in Patients with RD in China, in collaboration

with the Chinese Society of Clinical Epidemiology and Evidence-Based Medicine,
Chinese Society of Rheumatology, Chinese Society of Tuberculosis and Chinese
Society of Infectious Diseases, developed evidence-based recommendations. These
were formulated using the Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) methodology and the Reporting Items for Practice



Guidelines in Healthcare (RIGHT) standards. Based on the 14 clinical questions
formed from the preliminary research, including: (1) which RD patients need to
be screened for TB, (2) how to select the screening methods for TB, (3) whether
to conduct re-screening for latent tuberculosis infection (LTBI) after the

initial screening is negative, (4) how to diagnose and differentiate RD patients
with active tuberculosis (ATB), (5) the indications and courses of empirical
anti-TB treatment for RD patients suspected of ATB, (6) how to diagnose
drug-resistant TB in RD patients with ATB, (7) the characteristics and
management of subclinical TB in RD patients with ATB, (8) the recommended
treatment regimens and courses for TB in RD patients, (9) the interaction
between anti-TB drugs and RD treatment drugs and how to choose alternative
regimens, (10) how to handle adverse drug reactions during anti-TB treatment in
RD patients, (11) how to evaluate the effectiveness of anti-TB treatment in RD
patients, (12) the indications for initiating tuberculosis preventive treatment
(TPT) in RD patients, (13) the recommended regimens and courses for TPT in RD
patients, (14) the protection period of TPT and whether to repeat it, detailed
evidence-based recommendations were provided, aiming to offer decision support
for clinical practice.
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Mycobacterium tuberculosis (MTB), the pathogen responsible for tuberculosis

(TB), remains a significant global health concern, especially with the growing
prevalence of multidrug-resistant (MDR) and extensively drug-resistant (XDR)
strains. This study focuses on understanding the molecular basis of pyrazinamide
(PZA) resistance, particularly mutations in the pyrazinamidase (Pzase) enzyme,
including D8G, H71R, K96T, and S104R. We used computational methods to explore
the effects of bioactive compounds on these PZA-resistant mutations. The

structures of wild-type (WT) Pzase and its mutant variants were prepared, and
molecular docking simulations were carried out using the CDOCKER protocol to
assess potential binding interactions. To evaluate the stability of these

interactions, we performed 0.5 ps molecular dynamics (MD) simulations followed
by MM-PBSA analysis to calculate the binding free energies. Our results showed
that garcinone D and neodiospyrin had stronger binding affinities than the

reference molecule, pyrazinoic acid (POA), across both WT and mutant forms of
Pzase. These compounds demonstrated lower Root Mean Square Deviation (RMSD) and
radius of gyration (Rg) values, suggesting more stable binding interactions.



Further validation through steered molecular dynamics (SMD) simulations

indicated that garcinone D and neodiospyrin required significantly higher

pulling forces to dissociate from the binding site compared to POA.

Additionally, umbrella sampling simulations revealed more negative binding free
energies for these two compounds, reinforcing their strong interaction with

Pzase. These findings position garcinone D and neodiospyrin as promising

candidates for the development of new treatments for MDR-TB and XDR-TB, offering
a potential strategy to combat drug-resistant TB. This study provides valuable

insights into the binding mechanisms and stability of these compounds, advancing

the search for novel anti-TB therapies.
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Polyketide synthase 13 (Pks13) is vital for synthesizing mycolic acid, which are
essential for the survival of Mycobacterium tuberculosis (Mtb). Compounds that
target Pks13 hold significant promise for developing new chemical entities for
multidrug-resistant TB. The early lead benzofuran-3-carboxamide TAMI16,
demonstrated robust in vivo efficacy in murine models of tuberculosis infection;
however, its further advancement was halted due to the cardiotoxicity associated
with hERG inhibition. We implemented a conformational restriction strategy to
explore the chemical space of 3,4-fused tricyclic benzofurans and indoles
employing a structure-based design approach. Representative compounds were
identified as Pks13-TE inhibitors, showing resistance against mutant strains
from coumestan-resistant Mtb colonies. Notably, 29 and 30 exhibited potent
antitubercular activity against Mtb H37Rv strain (MIC = 0.0156-0.0313 pg/mL),
with negligible hERG inhibition (IC50 > 100 uM) suggesting that the 3,4-fused
tricyclic benzofurans may present promising scaffold for developing Pks13-TE
inhibitors without hERG liability.
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Tuberculosis (TB), induced by Mycobacterium tuberculosis (Mtb) infection,

remains one of the top killers among infectious diseases. The pathogenesis

hallmarks for TB are complex immune escape mechanisms of Mtb and low targeting
effects of anti-TB drugs. cGAS signaling, which is responsible for triggering

host antibacterial immunity against Mtb infection, has shown potentials to serve

as targets for anti-TB immunotherapy. As cGAS agonist manganese ions (Mn2+) can
activate cGAS-mediated autophagy to inhibit intracellular Mtb in macrophages, we
constructed a functional nanoagonist targeting cGAS signaling based on manganese
dioxide nanoparticles, naming Tuf-Rif@HA-MnO2 NPs, for synergistic
macrophage-targeted drug delivery and anti-TB immuno-therapeutics.
Tuf-Rif@HA-MnO2 NPs can actively target macrophages for rifampicin delivery and
react with intracellular glutathione (GSH) to release Mn2+ for cGAS-STING
signaling activation, which further promote autophagy and antibacterial M1
polarization of Mtb infected macrophages to achieve synergistic intracellular

Mtb clearance. Furthermore, Tuf-Rif@HA-MnO2 NPs can potentiate dendritic cell
maturation, CD4+ Thl cell and CD8+ cytotoxic T cell activation in vivo, which
collectively attribute to reduced Mtb burdens and alleviated tissue



inflammations in lung of Mtb-infected mice without systemic toxicity. This

macrophage targeted drug delivery nanoagonist system is expected to develop

rational immunotherapy strategy targeting cGAS signaling against TB and

drug-resistant TB. STATEMENT OF SIGNIFICANCE: cGAS-mediated autophagy plays a
critical role in Mtb clearance in macrophages. Tuf-Rif@HA-MnO2 NPs specifically
deliver rifampicin into macrophage for Mtb clearance. Tuf-Rif@HA-MnO2 NPs

activate cGAS-mediated macrophage autophagy for Mtb clearance. Tuf-Rif@HA-MnO2
NPs synergize cGAS-mediated immunotherapy with targeted drug delivery for more
effective anti-TB treatment.

Copyright © 2025 Acta Materialia Inc. Published by Elsevier Inc. All rights
reserved.
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Bedaquiline is employed to treat multidrug-resistant and extensive
drug-resistant tuberculosis by inhibiting the proton pump of adenosine
triphosphate synthase in Mycobacterium tuberculosis. This study aims to
investigate the effect of high-fat diets on the pharmacokinetics of bedaquiline
through a single-center, open-label, randomized trial in healthy Chinese
participants. Bedaquiline fumarate tablets were administered at a dosage of
100 mg under both fasted conditions and high-fat diet conditions. The



concentrations were determined using liquid chromatography-tandem mass
spectrometry, and the pharmacokinetic parameters were calculated using a
noncompartmental model. The high-fat diet group showed a maximum plasma
concentration that exceeded that of the fasted group by more than 4-fold and an
area under the concentration-time curve from time 0 to the last measurable point
that was more than twice as high. Moreover, compared to the fasted group, the
high-fat diet group exhibits significantly lower levels of apparent clearance,
indicating that the high-fat diet markedly enhances the rate and extent of
gastrointestinal absorption of bedaquiline. To optimize drug bioavailability and
absorption and ensure safety, the administration of bedaquiline with food is
recommended in accordance with clinical usage guidelines and expert consensus.

© 2025, The American College of Clinical Pharmacology.
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Antitubercular treatment (ATT) is associated with multiple cutaneous adverse
drug reactions. Second-line ATT is also associated with numerous adverse
reactions; however, cutaneous reactions are under-reported. Oral drug
provocation (ODP) in multidrug-resistant tuberculosis is challenging because of
the paucity of time and the risk of developing secondary drug resistance in the
case of interrupted medication. In this paper, we report a case of drug reaction
with eosinophilia and systemic symptoms caused by cycloserine in an 18-year-old
girl, which was confirmed with ODP and a patch test.
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OBJECTIVE: This study sought to investigate the diagnostic value and the effect
of microRNA (miR)-206 on drug resistance in pulmonary tuberculosis (TB)
patients.

METHODS: This study included 88 TB patients (TB group) as study subjects, 80
healthy subjects as control 1 (Control group), and 85 latent TB infection (LTBI)
patients as control 2 (LTBI group). The drug resistance of TB patients after
standard anti-TB treatment was recorded. TB patients were assigned into the
pan-sensitive and drug-resistance groups, with miR-206 level in drug-resistant
TB patients analyzed. The correlation coefficients between inflammatory
indicators (TNF-a, IgG, IL-4, IFN-y, IP-10) and drug resistance in TB patients
were analyzed, and the independent correlation between miR-206 levels and drug
resistance was analyzed.

RESULTS: Compared to the Control and LTBI groups, serum miR-206 and IP-10 were
highly-expressed in TB group. The miR-206 levels positively correlated with
IP-10 levels. miR-206 had potential diagnostic value for TB. Levels of TNF-o,
IgG, IFN-y, and IL-4 were elevated in TB group and positively-correlated with
miR-206 levels. Moreover, miR-206 levels were higher in the Drug-resistance
group than the pan-sensitive group. The low-expression group had a lower
incidence of drug resistance than the high-expression group (y2 = 16.84,

P <0.0001). miR-206 was the most significant indicator affecting drug

resistance in TB patients (B = 0.516, P = 0.013). miR-206 was an independent
risk factor for drug resistance.

CONCLUSION: High miR-206 expression helps TB diagnosis and may predict



drug-resistance incidence. miR-206 may be an independent risk factor for drug
resistance in TB patients.

Copyright © 2025 Japanese Society of Chemotherapy, Japanese Association for
Infectious Diseases, and Japanese Society for Infection Prevention and Control.
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BACKGROUND: Drug-resistant tuberculosis is a growing public health threat, and
early characterization of the resistance phenotype is essential for guiding

treatment and mitigating the high mortality associated with the disease.

However, the slow growth rate of Mycobacterium tuberculosis, the causative agent
of tuberculosis, necessitates several weeks for conventional culture-dependent

drug susceptibility testing (DST). In addition, there are no widely available
molecular diagnostic assays for evaluating resistance to newer tuberculosis

drugs or drugs with complex resistance mechanisms.

METHODS: We have developed a luciferase-based reporter mycobacteriophage assay
that can determine drug resistance within 48 hours. We engineered the TM4
mycobacteriophage to express green enhanced nanoluciferase (GeNL) cassette and
optimized DST for bedaquiline, pretomanid, linezolid, clofazimine, and

rifampicin using clinical M. tuberculosis isolates.

RESULTS: To assess the feasibility of this assay, we conducted a
proof-of-principle study using 53 clinical M. tuberculosis isolates. TM4::GeNL
phage DST effectively distinguished between sensitive and resistant isolates for
bedaquiline and rifampicin at a concentration of 0.125 pg/mL. Optimal
differentiation between sensitive and resistant isolates for pretomanid,

clofazimine, and linezolid was achieved at concentrations of 0.5 pg/mL,

0.25 pg/mL, and 1 pg/mL, respectively. Additionally, TM4::GeNL DST identified
low-level rifampicin resistance in clinical isolates even though they were

classified as sensitive by Mycobacteria Growth Indicator Tube DST.
CONCLUSIONS: TM4::GeNL reporter phage DST offers a rapid method to identify M.
tuberculosis drug resistance, including resistance to newer tuberculosis drugs.
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Tuberculosis (TB) remains a critical health threat, particularly with the
emergence of multidrug-resistant strains. This demands attention from scientific
communities and healthcare professionals worldwide to develop effective
treatments. The enhanced intracellular survival (Eis) protein is an
acetyltransferase enzyme of Mycobacterium tuberculosis that functions by adding
acetyl groups to aminoglycoside antibiotics, which interferes with their ability

to bind to the bacterial ribosome, thereby preventing them from inhibiting

protein synthesis and killing the bacterium. Therefore, targeting this protein
accelerates the chance of restoring the aminoglycoside drug activity, thereby
reducing the emergence of drug-resistant TB. For this, we have screened 406,747
natural compounds from the Coconut database against Eis protein. Based on
MM/GBSA rescoring binding energy, the top 5 most prominent natural compounds,



viz. CNP0187003 (- 96.14 kcal/mol), CNP0176690 (- 93.79 kcal/mol), CNP0136537
(- 92.31 kcal/mol), CNP0398701 (- 91.96 kcal/mol), and CNP0043390

(- 91.60 kcal/mol) were selected. These compounds exhibited the presence of a
substantial number of hydrogen bonds and other significant interactions
confirming their strong binding affinity with the Eis protein during the docking
process. Subsequently, the MD simulation of these compounds exhibited that the
Eis-CNP0043390 complex was the most stable, followed by Eis-CNP0187003 and
Eis-CNP0176690 complex, further verified by binding free energy calculation,
principal component analysis (PCA), and Free energy landscape analysis. These
compounds demonstrated the most favourable results in all parameters utilised

for this investigation and may have the potential to inhibit the Eis protein.

There these findings will leverage computational techniques to identify and
develop a natural compound inhibitor as an alternative for drug-resistant TB.

© 2024. The Author(s), under exclusive licence to Springer Nature Switzerland
AG.
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The cytochrome bcc-aa3 supercomplex, a key component in the electron transport
chain pathway involved in bacterial energy production and homeostasis, is a
clinically validated target for tuberculosis (TB), leading to Telacebec (Q203).
Telacebec is a potent candidate drug under Phase II clinical development for the



treatment of drug-sensitive and drug-resistant TB. Recently, the cryo-electron
microscopy structure of this supercomplex from Mycobacterium tuberculosis (Mtb)
complexed with Q203 was resolved at 6.9 A resolution (PDB ID: 7E1W). To
understand the binding site (QP site) flexibility and Q203's stability at the QP

site of the Mtb cytochrome bce complex, we conducted molecular dynamics (MD)
simulation and free energy analysis on this complex in an explicit hydrated

lipid bilayer environment for 500 ns. Through this study, the persistence of a

range of direct and indirect interactions was observed over the course of the
simulation. The significance of the interactions with His375, Tyrl61, Alal78,
Alal79, lle183, His355, Leu356, and Thr313 is underlined. Electrostatic energy
was the primary source of the net binding free energy, regardless of the

important interacting residues. The overall binding free energy for Q203 was
-112.84 £ 7.73 kcal/mol, of which the electrostatic and lipophilic energy
contributions were -116.31 £+ 1.14 and -21.32 £ 2.35 kcal/mol, respectively.
Meanwhile, DFT calculations were utilized to elucidate Q203's molecular
properties. Overall, this study deciphers key insights into the cytochrome

bce-aa3 supercomplex with Q203 on the ground of molecular mechanics and quantum
mechanics that may facilitate structure-based drug design and optimization for

the discovery of the next-generation antitubercular drug(s).
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Recent TB News:

1. International Course on the Clinical and Programmatic Management of DRTB

https://theunion.org/international-course-on-the-clinical-and-programmatic-management-
of-drug-resistant-tuberculosis-2025

In person course in Taipei in October 2025, by Prof Chen-Yuan Chiang. This course is
essential for staff from National TB Programmes in charge of DRTB, especially those just
starting at their job. The course includes all the knowledge about clinical and
programmatic management of DRTB, including the latest WHO guidelines.

2. WHO announces landmark changes in treatment of drug-resistant tuberculosis

https://createsend.com/t/d-0CC16B595B1762182540EF23F30FEDED
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The WHO released comprehensive guidelines for TB this week and shared important new
updates to treatment options for MDR-TB. In particular, they recommended a new 6
month regimen, BDLLfxC, based on the results of the endTB and BEAT-TB trials.

New treatment for drug-resistant tuberculosis commences in Papua New Guinea

https://medicalxpress.com/news/2025-04-treatment-drug-resistant-tuberculosis-

commences.html

Patients in Papa New Guinea will now have access to the BPal/M regimen. This
advancement is expected to reduce hospital costs by over 60% and will allow hospitals to
treat more cases.

Open letter: Experts call for urgent expansion of Pretomanid label

https://www.dzif.de/en/open-letter-experts-call-urgent-expansion-pretomanid-label

Despite trials like TB-PRACTECAL displaying the efficacy of pretomanid in the
expanded BPaLM regimen, the EMA only approved for the BPaL regimen. Experts in
Europe are calling for an update to the label in order to expand access.
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