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BACKGROUND: The optimal dosing strategy of linezolid for treating
multidrug-resistant and rifampicin-resistant tuberculosis remains unclear. We
conducted an individual patient data meta-analysis to determine the optimal
linezolid dosing strategy.

METHODS: We searched for randomised controlled trials and prospective cohort
studies on short-course all-oral regimens containing linezolid for treating
multidrug-resistant and rifampicin-resistant tuberculosis in PubMed, Embase and
Scopus up to 31 August 2023. Patients were grouped according to linezolid dosing
patterns. Time to treatment success and adverse events of grade 3 and higher
were analysed using the Fine-Gray sub-distribution hazard model.

RESULTS: Of 12 eligible studies, eight (four randomised controlled trials, four
prospective studies) were included. Overall, 945 patients were grouped as
follows: group 1 (600 mg-day-1 linezolid for 8 weeks), group 2 (600 mg-day-1 for
16 weeks, then 300 mg-day-1 for 8 weeks), group 3 (600 mg-day-1 for 39 weeks)
and group 4 (1200 mg-day-1 for 25 weeks). Proportions of patients achieving
treatment success were 59.1%, 90.4%, 91.3% and 96.0%, respectively. Compared
with group 2, group 1 (adjusted sub-distribution hazard ratio (SHR) 0.24, 95% CI
0.08-0.71) and group 3 (adjusted SHR 0.36, 95% CI 0.16-0.81) had lower success
rates. While group 4 showed no significant difference in treatment success

versus group 2 (adjusted SHR 0.57, 95% CI 0.23-1.43), it had a higher rate of
adverse events of grade 3 and higher (adjusted SHR 2.29, 95% CI 1.37-3.83).
CONCLUSION: A dosing strategy of 600 mg-day-1 linezolid for 16 weeks then
300 mg-day-1 for 8 weeks could be optimal for treating multidrug-resistant and
rifampicin-resistant tuberculosis when considering effectiveness and safety.
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Tuberculosis remains the leading cause of death from an infectious disease1,2.
Here we report the discovery of a first-in-class small-molecule inhibitor

targeting PurF, the first enzyme in the mycobacterial de novo purine
biosynthesis pathway. The lead candidate, JNJ-6640, exhibited nanomolar
bactericidal activity in vitro. Comprehensive genetic and biochemical approaches
confirmed that JNJ-6640 was highly selective for mycobacterial PurF.
Single-cell-level microscopy demonstrated a downstream effect on DNA
replication. We determined the physiologically relevant concentrations

of nucleobases in human and mouse lung tissue, showing that these levels were
insufficient to salvage PurF inhibition. Indeed, proof-of-concept studies using

a long-acting injectable formulation demonstrated the in vivo efficacy of the
compound. Finally, we show that inclusion of JNJ-6640 could have a crucial role
in improving current treatment regimens for drug-resistant tuberculosis.
Together, we demonstrate that JNJ-6640 is a promising chemical lead and that
targeting de novo purine biosynthesis represents a novel strategy for
tuberculosis drug development.
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INTRODUCTION: Drug-resistant tuberculosis (DR-TB) is an increasing public health



concern in Iran, with multidrug-resistant tuberculosis (MDR-TB) posing

significant challenges to disease control efforts. This study examines the
prevalence of DR-TB in Iran from January 2000 to October 2023.

METHODS: A comprehensive systematic search was conducted across multiple
databases, including PubMed, Scopus, Google Scholar, EMBASE, BioMed Central, and
Web of Science. The search utilized specific keywords such as "drug-resistant
tuberculosis," "DR-TB," "MDR-TB," "XDR-TB," "Iran," "prevalence," and "risk
factors," among others. Boolean operators (AND/OR) were employed to refine the
search results. Only articles published between January 2000 and October 2023
were considered for inclusion. The search strategy followed the PRISMA
guidelines, and the review questions were formulated based on the PICO model.
The initial search identified 750 records. After removing duplicates and

screening the titles, abstracts, and full texts, a total of 9 articles that met

the inclusion criteria were included in the systematic review.

RESULTS: Between 2000 and 2023, the prevalence of MDR-TB in Iran ranged from 5.1
to 11.3% among general TB cases, increasing to 36% among retreatment cases and
18.5% in border provinces such as Sistan-Baluchestan. Retreatment patients had a
sixfold higher risk of MDR-TB compared to new cases. Comorbidities such as
diabetes (OR: 2.3) and HIV (OR: 3.1), along with male sex and older age, were
significant contributing factors-particularly in XDR-TB cases. Despite the

rising trend in drug resistance, diagnostic and laboratory limitations remain

major challenges. Key risk factors include a history of previous treatment,

diabetes mellitus, limited access to healthcare, and socioeconomic barriers.
Diagnostic difficulties, including inadequate laboratory capacity and

underutilization of molecular diagnostic tools, further complicate TB control

and management.

CONCLUSION: Addressing the rising prevalence of DR-TB in Iran requires urgent
public health interventions, including strengthening healthcare infrastructure,
improving access to diagnostic services, and implementing community-based
education programs to reduce stigma and enhance treatment adherence. Without
these measures, the burden of DR-TB is likely to increase, further complicating
efforts to control this public health crisis.
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Tuberculosis (TB) continues to pose a global public health threat, exacerbated
by rising drug-resistant strains of Mycobacterium tuberculosis (Mtb). DacB1, a
D,D-carboxypeptidase critical in Mtb peptidoglycan biosynthesis, is a promising
target for B-lactam antibiotics (BLs), which remain underutilized in TB

treatment. Dual BL therapy may enhance efficacy by inactivating multiple targets



within the peptidoglyan synthesis pathway. Minimum inhibitory concentrations
(MICs) for B-lactams and B-lactamase inhibitors against Mtb H37Ra, H37Rv, and
clinical isolates showed that imipenem, meropenem, or tebipenem MICs were
reduced when combined with amoxicillin or ceftriaxone or B-lactamase inhibitors
such as clavulanate or durlobactam. Timed electrospray ionization mass
spectrometry (ESI-MS) captured acyl-enzyme adducts between DacB1 and BLs,
revealing binding interactions with carbapenems (imipenem, meropenem, and
tebipenem) but not most penicillins or cephalosporins except cloxacillin and
cefoxitin. Differential scanning fluorimetry (DSF) combined with circular

dichroism (CD) confirmed physical and structural changes in DacB1 upon BL
binding despite no alteration in melting temperature. Carbapenem-DacB1
interactions were notably faster with imipenem, likely due to reduced steric
hindrance compared to meropenem and tebipenem. Molecular modeling revealed
conserved penicillin-binding protein motifs within the active site of DacB1:
S121XXK124, S176XN178, and K282TG284 (PDB ID # 4PPR). Building on this,
molecular docking suggested favorable interactions between these motifs and the
carbapenems: the carbapenem carbonyl group aids in positioning within DacB1's
oxyanion hole, ready for acylation, while hydrophobic interactions with the

cyclic R2 side chains and C1 methyl groups in meropenem and tebipenem contribute
to steric hindrance hence slow acyl-enzyme formation. These findings enhance our
understanding of DacB1 inhibition and suggest that carbapenems, particularly in
combination therapies, hold promise as effective TB treatments.

IMPORTANCE: TB remains a significant public health threat, particularly due to
the rising prevalence of drug-resistant Mtb strains. Current treatment options

for drug-resistant TB are costly, toxic, and often ineffective, necessitating

the exploration of alternative therapeutic strategies. This study is of critical
importance as it investigates the potential of B-lactam antibiotics (BLs), a

class historically considered ineffective against Mtb, for repurposing in TB
treatment. By targeting DacB1, a key enzyme in Mtb peptidoglycan biosynthesis,
this research provides new insights into the mechanism of B-lactam interactions
and their potential to disrupt cell wall synthesis. The findings demonstrate

that dual B-lactam therapy and B-lactam/B-lactamase inhibitor combinations
enhance antibiotic efficacy, suggesting a promising avenue for combating
drug-resistant TB. Furthermore, structural and molecular analyses confirm that
carbapenems, particularly imipenem, meropenem, and tebipenem, effectively bind
to DacB1, paving the way for optimized treatment strategies. Given the
challenges in developing new TB drugs, repurposing 3-lactams offers a
cost-effective and readily implementable solution to address antimicrobial
resistance. This study contributes valuable knowledge that could accelerate the
development of novel TB therapies, improve treatment success rates, and
ultimately reduce TB-related mortality worldwide.
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Tuberculosis (TB), a disease caused by the bacterium Mycobacterium tuberculosis
(Mtb), continues to pose a major global health threat, exacerbated by the
emergence of drug-resistant strains and the lengthy treatment regimens required
for effective management. Bedaquiline (BDQ), a key component in novel regimens
for multidrug-resistant (MDR) TB, has demonstrated significant efficacy but is
threatened by rising resistance. Our study investigates the potential of vitamin

C to enhance BDQ's activity and prevent resistance. We found that combining BDQ
with vitamin C sterilized drug-susceptible and MDR Mtb cultures in vitro within

21 days, achieving a 6-log reduction in colony-forming units. This combination

also enhanced Mtb killing in infected human macrophages and peripheral blood
mononuclear cells. Transcriptomic analysis revealed that the BDQ/vitamin C
combination induces widespread metabolic disruption in Mtb, characterized by
upregulation of stress response and metal ion homeostasis genes and
downregulation of energy metabolism and cell wall biosynthesis genes.
Mechanistic studies implicated reactive oxygen species and disrupted copper
homeostasis as contributing factors to the sterilization effect. These findings
highlight the potential of using vitamin C as an adjunct therapy with BDQ,

offering a promising strategy to enhance drug efficacy and mitigate emerging

drug resistance during MDR-TB treatment.

IMPORTANCE: Tuberculosis (TB) remains a major global health problem, especially
as drug-resistant forms become more common and harder to treat. Bedaquiline is
one of the most important new drugs for treating these resistant infections, but
resistance to bedaquiline is also starting to appear. This study found that the
combination of vitamin C and bedaquiline sterilizes Mycobacterium tuberculosis
cultures in vitro while potentiating bedaquiline activity in infected human
macrophage cells. The combination appears to overwhelm the bacteria by creating



stress and disrupting essential functions, like energy production and metal
balance. These results suggest that vitamin C, a safe and inexpensive
supplement, could be used alongside existing drugs to make treatment faster and
more effective while also helping to prevent resistance.
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Mixed infection refers to the presence of multiple Mycobacterium tuberculosis
strains within one host, while heteroresistance denotes the coexistence of



drug-susceptible and drug-resistant strains or genotypes. Mixed infections and
heteroresistance with Mycobacterium tuberculosis can complicate drug resistance
diagnosis, treatment options, and transmission inference. We conducted a
population-based genomic epidemiological study of multidrug-resistant

tuberculosis (MDR-TB) in Shanghai, China, between January 1, 2005, and December
31, 2018, to evaluate the prevalence and impact of mixed infection and
heteroresistance on MDR-TB diagnosis and treatment outcomes. Demographic,
clinical, and laboratory data were collected, and factors associated with mixed
infections and heteroresistance were identified with multivariable logistic

regression analysis. Among the 936 MDR-TB patients in our study, 10.8% (101/936)
had mixed infections and 16.5% (154/936) exhibited heteroresistance, which was
more frequent with second-line anti-TB drugs (P <0.01). There was a higher risk

of heteroresistance in older patients (=60 years: aOR 1.91, 95% CI 1.02-3.57),
patients with diabetes (2.59, 1.36-4.91), and mixed infections (2.85,

1.67-4.88). Mixed infections and heteroresistance accounted for 22.6% (58/257)

of the strains with discrepancies between phenotypic and genotypic drug
susceptibility testing (DST). Strains with heteroresistance to EMB had a higher
discordance rate than those without (29.1% VS 17.2%, P <0.05). Isolates that

were phenotypically susceptible but genotypically resistant harboured minority

or low-frequency resistance mutations and were more common in patients with
mixed infections and heteroresistance. In summary, mixed infections are
significantly associated with heteroresistance, and both mixed infections and
heteroresistance can lead to discrepancies between phenotypic and genotypic DST.
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BACKGROUND: Multidrug-resistant tuberculosis (MDR-TB) and extensively
drug-resistant tuberculosis (XDR-TB) among those aged 15-49 years pose a severe
public health challenge, yet our understanding of the burden of these diseases

in this age group remains limited. This study aimed to evaluate the trends in

MDR-TB and XDR-TB burden among this population from 2010 to 2021 across global,
regional, and national levels.

METHODS: This study extracted four key indicators-incidence, prevalence, deaths,
and disability-adjusted life years (DALYs) per 100,000 population-for MDR-TB and
XDR-TB among 15-49 years from the 2021 Global Burden of Disease (GBD) study. It
assessed the burden trends using percentage change (PC) and estimated annual
percentage change (EAPC), with further analysis by age, sex, and

sociodemographic index (SDI).

RESULTS: In 2021, the global incidence, prevalence, deaths, and DALYs of MDR-TB
among adolescents and young adults were 241,399, 336,746, 33,285, and 1,896,002,
respectively. Global MDR-TB incidence and DALYs rates showed slight decreases
since 2010, with EAPCs of -0.76 and -2.61, respectively. In 2021, the global
incidence, prevalence, deaths, and DALYs of XDR-TB among adolescents and young
adults were 12,861, 14,039, 2442, and 133,610, respectively. Since 2010, global
XDR-TB incidence rates have increased, with an EAPC of 0.57, while prevalence

and death rates have decreased, with EAPCs of - 2.67 and - 2.87, respectively.

The incidence and prevalence rates of MDR-TB were significantly decreased since
2010 in high SDI, high-middle SDI, and low SDI regions. The prevalence rate of
XDR-TB was significantly decreased since 2010 in the high SDI and high-middle

SDI regions, while a significant increase was observed in the middle SDI,

low-middle SDI, and low SDI regions. Furthermore, a gradual decline was

observed in the burden of MDR-TB and XDR-TB as the SDI level increases. The
burden of MDR-TB and XDR-TB showed an upward trend during the COVID-19 epidemic.
CONCLUSIONS: The burden of MDR-TB and XDR-TB among adolescents and young adults
remained very severe, particularly in the middle SDI and low-middle SDI regions.

The COVID-19 pandemic may impact the global burden of these drug-resistant
tuberculosis. Targeted interventions are crucial to address this issue.
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A number of management updates recently have been published for both
drug-susceptible and drug-resistant tuberculosis (TB), TB in children, and
contacts of patients with drug-resistant TB. The operationalization and
application of these recommendations, which reflect favorable clinical trial
outcomes, may vary significantly for different patient groups and in different
settings. Defining the best treatment approach for each patient requires the
integration of multiple data points including organism culture growth and
corresponding drug susceptibility profiles, specific TB syndrome, concurrent
patient co-morbidities and available public health resources. We review several
updated TB treatment recommendations and discuss applicable strengths, select
limitations and corresponding precautions as they pertain to diverging patient
groups, TB syndromes, and public health capacity.
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BACKGROUND: Xpert MTB/RIF Ultra (Xpert Ultra) is a molecular World Health
Organization (WHO)-recommended rapid diagnostic test that simultaneously detects
tuberculosis and rifampicin resistance. This review updates a comparative

accuracy Cochrane review of Xpert MTB/RIF and Xpert Ultra as Xpert Ultra has
replaced Xpert MTB/RIF.

OBJECTIVES: To determine the diagnostic accuracy of Xpert MTB/RIF Ultra (Xpert
Ultra) for detecting pulmonary tuberculosis and rifampicin resistance in adults

and adolescents with presumptive tuberculosis based on signs or symptoms or with
an abnormal chest x-ray suggestive of tuberculosis.

SEARCH METHODS: We searched seven databases including CENTRAL, MEDLINE, and
Embase, plus two trial registers (ClinicalTrials.gov and the WHO ICTRP) to 16
October 2023 without language restrictions. A WHO Public Call for ongoing and
unpublished studies was made between 30 November 2023 and 15 February 2024.
SELECTION CRITERIA: We included cross-sectional studies, cohort studies, and
randomised controlled trials that provided data on the diagnostic accuracy of



Xpert Ultra using respiratory specimens in adolescents (aged 10 to 14 years) and
adults (aged 15 years and older) with presumptive pulmonary tuberculosis. For
pulmonary tuberculosis detection, the reference standards were culture and a
composite reference standard. For rifampicin resistance, the reference standards
were culture-based phenotypic drug susceptibility testing with or without whole
genome sequencing.

DATA COLLECTION AND ANALYSIS: Two review authors independently extracted data
using a standardised form. We assessed risk of bias using QUADAS-2. We performed
meta-analyses using a bivariate model to produce summary sensitivities and
specificities, separately for pulmonary tuberculosis detection and rifampicin
resistance detection. We performed subgroup analyses by smear status, HIV
status, and history of tuberculosis. We summarised Xpert Ultra trace-positive
results.

MAIN RESULTS: Pulmonary tuberculosis detection For detection of pulmonary
tuberculosis, Xpert Ultra summary sensitivity and specificity against culture

were 90.7% (95% confidence interval (Cl) 88.2 to 92.7) and 94.8% (95% CI 92.8 to
96.3) (32 studies, 12,529 participants; high-certainty evidence). Most studies

had low risk of bias in all QUADAS-2 domains. If the point estimates for Xpert
Ultra are applied to a hypothetical cohort of 1000 people, where 100 of those
presenting with symptoms have pulmonary tuberculosis, Xpert Ultra will miss nine
cases. The number of people wrongly diagnosed with pulmonary tuberculosis would
be 47. In people living with HIV, Xpert Ultra summary sensitivity and

specificity were 87.7% (82.0 to 91.7) and 95.3% (92.2 to 97.2) (11 studies, 1164
participants). Amongst people with smear-negative, culture-positive pulmonary
tuberculosis, Xpert Ultra summary sensitivity and specificity were 80.7% (75.4

to 85.0) and 94.0% (91.3 to 95.9) (16 studies, 6460 participants). In people

with a history of tuberculosis, Xpert Ultra summary sensitivity and specificity

were 84.8% (78.2 to 89.7) and 86.2% (78.9 to 91.3) (9 studies, 809

participants). The proportion of Ultra trace-positive results that were true

positives compared to the microbiological reference standard was 38.8%.
Reclassifying trace-positive results as Xpert Ultra-negative led to a reduction

in sensitivity and modest increase in specificity. Rifampicin resistance

detection For detection of rifampicin resistance, Xpert Ultra summary

sensitivity and specificity were 95.8% (93.2 to 97.4) and 98.3% (97.0 to 99.0)

(10 studies, 1644 participants; high-certainty evidence). Most studies had low

risk of bias in all QUADAS-2 domains. If the point estimates for Xpert Ultra are
applied to a hypothetical cohort of 1000 people, where 100 of those presenting
with symptoms have rifampicin resistance, Xpert Ultra will miss four cases. The
number of people wrongly diagnosed with rifampicin resistance would be 16 out of
the 900 who do not have rifampicin resistance. Xpert Ultra performed similarly,

for rifampicin resistance, in people with smear-positive and smear-negative
tuberculosis.

AUTHORS' CONCLUSIONS: Xpert Ultra has high sensitivity and specificity for
detection of pulmonary tuberculosis rifampicin resistance. Xpert Ultra for the



detection of pulmonary tuberculosis has lower sensitivity in people with
smear-negative/culture-positive tuberculosis and lower sensitivity and

specificity in people with a history of tuberculosis. Xpert Ultra trace-positive

results were common. Strengths of this review include the approach to

identifying relevant studies, the number of studies and participants included in

this systematic review, and that most studies were at low risk of bias. The

small number of studies (six) and participants who were adolescents is a

limitation to our accuracy estimates in this age group. Xpert Ultra testing

provides accurate results and can allow rapid initiation of treatment for
rifampicin-resistant and multiple-drug-resistant tuberculosis.
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Thailand has a high burden of tuberculosis, with control efforts hindered by
drug-resistant Mycobacterium tuberculosis (Mtb). The increasing use of
whole-genome sequencing (WGS) of Mtb offers valuable insights for clinical
management and public health surveillance. WGS can be used to profile drug
resistance, identify circulating sub-lineages, and trace transmission pathways
or outbreaks. We analysed WGS data from 2,005 Mtb isolates collected across
Thailand from 1994-2020, including 816 retrieved and 1,189 newly sequenced



samples, with most isolates being multidrug-resistant (MDR-TB). Most isolates

are lineage two strains (78-3%), primarily the Beijing sub-lineage (L2.2.1).

Drug resistance profiling revealed substantial isoniazid and rifampicin

resistance, and 67-3% classified as MDR-TB. Phenotypic and genotypic drug
susceptibility testing showed high concordance (91-1%). Clustering analysis
identified 206 transmission clades (maximum size 288), predominantly with
MDR-TB, especially in Central and Northeastern regions. One cluster (n = 22)
contains the ddn Gly81Ser mutation, linked to delamanid resistance, with some
members pre-dating drug roll-out. In the largest cluster (n = 288), containing
isolates spanning two decades, we applied transmission reconstruction methods to
estimate a mutation rate of 1-1 x 10-7 substitutions per site per year. Overall,

this study demonstrates the value of WGS in uncovering TB transmission and drug
resistance, offering key data to inform better control strategies in Thailand

and elsewhere.
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The persistent rise of multidrug-resistant (MDR) bacteria represents a
significant public health challenge, necessitating the exploration of
alternative therapeutic options. The slow pace of approval for new
anti-tuberculosis (TB) medications underscores the urgent need to identify



potential alternative agents. Gallic acid (GA) possesses numerous biological
properties, including antibacterial and antiseptic effects. In this study, both
standard and MDR strains of M. tuberculosis were utilized to assess the
antibacterial efficacy of GA and related mechanisms. GA achieved minimum
inhibitory and minimum bactericidal concentrations comparable to those of the
examined antibiotics with significantly lower cytotoxicity in the THLE-3 cell

line (p-value < 0.05). Furthermore, GA displayed bactericidal properties,
enhanced the effectiveness of moxifloxacin and levofloxacin against MDR M.
tuberculosis, and modulated the expression of efflux pump genes, specifically
Rv1410c and Rv1258c (p-value <0.001). These results contribute to a deeper
understanding of GA's antibacterial potential and suggest a novel alternative
approach for managing MDR bacterial infections.

© 2025. The Author(s).

DOI: 10.1007/s00203-025-04422-z
PMCID: PMC12339633
PMID: 40788398 [Indexed for MEDLINE]

Conflict of interest statement: Declarations. Conflict of interest: The authors
declare no competing interests.

12. Tuberculosis infection control in MDR-TB designated hospitals in Jiangsu
Province, China.

J Clin Tuberc Other Mycobact Dis. 2025 Jul 29;41:100555. doi:
10.1016/j.jctube.2025.100555. eCollection 2025 Dec.

Song H(1), Li G(1), Xu Z(2), Wang F(3), Wang X(4), Dai B(5), Zhang X(6), Li
J(7), Li Y(1), Zhu L(1).

Author information:

(1)Department of Chronic Communicable Disease, Jiangsu Provincial Center for
Disease Control and Prevention, People's Republic of China.

(2)Department of Chronic Communicable Disease, Wuxi Municipal Center for Disease
Control and Prevention, People's Republic of China.

(3)Tuberculosis Control Center, Suzhou Municipal Center for Disease Control and
Prevention Tuberculosis Control Center, People's Republic of China.

(4)Department of Chronic Communicable Disease, Nantong Municipal Center for
Disease Control and Prevention, People's Republic of China.

(5)Department of Chronic Communicable Disease, Zhenjiang Municipal Center for
Disease Control and Prevention, People's Republic of China.

(6)Department of Chronic Communicable Disease, Changzhou Municipal Center for



Disease Control and Prevention, People's Republic of China.
(7)Department of Chronic Communicable Disease, Yangzhou Municipal Center for
Disease Control and Prevention, People's Republic of China.

BACKGROUND: Hospital-acquired Tuberculosis (TB) infections among healthcare
workers (HCWs) and patients present a significant challenge due to the increased
risk of TB infection within healthcare settings.

METHODS: A standardized assessment tool was applied for the evaluation, which
involved direct observation, document review, and interviews with facility

heads. A baseline evaluation of TB infection control (TBIC) measures in TB
outpatient and inpatient departments, as well as laboratories, was completed by
January 2019. Based on the results, a comprehensive intervention package was
implemented, incorporating a three-tiered hierarchy of controls: administrative
control (AC), environmental control (EC), and respiratory protection (RP).
Subsequent monitoring was conducted quarterly, with corrective actions
accordingly. More than two years of follow-up data were collected, with the
collaboration of local hospitals, the municipality Centers for Disease Control

and Prevention (CDC), and the Jiangsu Provincial CDC, concluding on August 31,
2021.

RESULTS: At baseline, the average implementation rates of AC, EC and RP were
57.3 %, 59.2 %, and 66.6 %, respectively. After the intervention, significant
improvements were observed in key infection control measures. A triage process
for cough patients was established, mechanical ventilation systems were
installed, and the use of masks was improved. In addition, ultraviolet (UV) and
upper-room ultraviolet germicidal irradiation (UVGI) systems were installed

where required. As a result, the average implementation rates of AC, EC and RP
significantly increased to 86.3 %, 87.4 %, and 98.4 % (P < 0.05), respectively.
However, at the study's conclusion, Suzhou Fifth People's Hospital reported a
lower AC implementation rate of 70.7 %, while Changzhou Third People's Hospital
had an EC implementation rate of 68.1 %. These discrepancies were primarily
attributed to suboptimal architectural designs that hindered proper ventilation

in the wards.

CONCLUSIONS: This study demonstrates that designated hospitals still face
persistent gaps in tuberculosis infection control (TBIC). However, over the

course of one and a half years of targeted and standardized interventions,
substantial improvements in TBIC practices were achieved across most
participating institutions. Despite the suboptimal availability of dedicated TB
wards, strengthening TBIC measures remains crucial to reducing TB transmission
among healthcare workers and non-TB patients. This approach is both practical
and scalable, particularly in high-burden TB settings. Nevertheless, the

long-term efficacy and sustainability of these TBIC practices warrant ongoing
evaluation.

© 2025 The Authors. Published by Elsevier Ltd.
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OBJECTIVES: Tuberculosis (TB) remains a major global health threat.
Multidrug-resistant (MDRTB) and extensively drug-resistant TB (XDRTB) present
growing challenges. This study aims to analyze the global and national

prevalence trends of TB and its subtypes from 1990 to 2019.

METHODS: This study utilised Global Burden of Disease data to analyse
age-standardised prevalence rates (ASPR) and evaluate the global and national
prevalence trends of TB and its subtypes from 1990 to 2019.

RESULTS: Global TB prevalence is declining but MDRTB and XDRTB are rising
sharply. In 2019, TB ASPR was 23 085 per 100 000, falling 1.044% annually since
1990. Latent TB infection decreased 1.044% yearly to 22 906 per 100 000 in 2019.
Drug-susceptible TB fell 1.692% annually to 169 per 100 000 in 2019. MDRTB rose
6.008% yearly, reaching 8.6 per 100 000 in 2019. XDRTB increased 71.746% yearly
to 0.4 per 100 000. Rates varied widely between countries. ASPR tended to be
higher in males and poorer regions. Pace of change differed by sex,
socioeconomics and geography.

CONCLUSIONS: Substantial variations exist in TB prevalence and trends globally,
reflecting inequities. Findings provide comprehensive long-term TB assessments,
with rising multidrug resistance threatening progress and elimination goals.



Urgent targeted strategies are needed for high-risk groups, surveillance,
resources, commitment and political will, especially in disadvantaged
populations.

Copyright © 2025 The Authors. Published by Elsevier Ltd.. All rights reserved.
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BACKGROUND: The 2022 World Health Organization (WHO) guidelines on
multidrug-resistant/rifampicin-resistant tuberculosis (MDR/RR-TB) recommend 6
months of bedaquiline (Bdq) in the all-oral 9-month shorter regimen and 6 months
or longer for Bdq and delamanid (DIm) in the 18-20-month longer regimen.
However, lack of evidence on extended treatment using Bdq or DIm has limited
their use to 6 months. We examine the frequency and incidence of QT prolongation
based on duration of Bdg and/or DIm use in longer regimens.

METHODS: We analyzed a prospective cohort of MDR/RR-TB patients from 16
countries who initiated treatment with Bdq and/or DIm containing regimens from 1
April 2015 to 30 September 2018. Data were systematically collected using a
shared protocol. The outcome of interest was the first clinically relevant

prolonged QT interval (grade 3 or above) or a serious adverse event (SAE)
involving prolonged QT of any grade.

RESULTS: Among 2553 patients, 59% received >6 months of Bdq and/or DIm. Of
these, 579 (20.9%) patients experienced a prolonged QT event, the majority
(95.5%) being grade 1 or 2. Sixty-four (2.5%) patients experienced the outcome
of interest with only 12 (0.5%) having 21 QT prolonging drugs permanently
suspended. The incidence rate of the first prolonged QT event was highest in the
first six months of treatment and lower in subsequent 6-month periods.
CONCLUSIONS: We demonstrate that Bdg and/or DIm use beyond 6 months is safe in
longer MDR/RR-TB regimens with most clinically relevant QT prolongation events
occurring in the first 6 months. Electrocardiogram (ECG) monitoring for early
identification of QT prolongating events is possible in programmatic conditions.
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INTRODUCTION: Multidrug-resistant tuberculosis (MDR-TB) deeply impacts the
well-being of adolescents and young adults (AYA), resulting in poor treatment
adherence. Identifying psychosocial challenges and preferred interventions is

essential to enhance treatment adherence and outcomes in this unique group.
METHODS: This was a mixed-method study where participants aged between 15 and 24
years, diagnosed with MDR-TB, were recruited for in-depth interviews and a
semi-structured questionnaire.

RESULTS: The individual-level psychosocial challenges included mental stress,

suicidal ideation, reluctance to continue medication, perceived and experienced



stigma, and socio-economic burdens. Health system-related challenges encompassed
delayed diagnosis, drug stockouts, and negative experiences with Health Care
Providers (HCPs). Among 75 participants, the median age was 20.5 years, with 57%
(n =41) females, 85% (n = 62) single, and a median treatment duration of 8

months at the interview. Seventy-two percent (n = 54) of the participants

reported psychological issues such as irritation, loneliness, anxiety, sleep

disorder, suicidal ideation, and stigma. Individual-level interventions were

preferred by 61% (n = 46) of participants, including social media, deep

breathing, and exercise training.

CONCLUSIONS: To enhance results in MDR-TB, it is crucial to develop and assess
personalized psychosocial interventions with tailored adjustments to tackle the
psychosocial obstacles encountered by adolescents and young adults with MDR-TB.
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Drug-resistant tuberculosis (DR-TB) is a serious public health threat, and
Pakistan is one of the most impacted nations. The long treatment duration of
traditional regimens puts a great burden on healthcare systems, especially in
resource-constrained environments. Accordingly, the World Health Organization
launched the Bedaquiline, Pretomanid, and Linezolid (BPaL)/Bedaquiline,
Pretomanid, Linezolid, and Moxifloxacin (BPaLM) regimen - a 6-month, all-oral
therapy consisting of BPaLM. With stated success rates as high as 90%, these
regimens present an exciting alternative to traditional treatments. Yet, their
integration into current treatment programs is hindered by policy lags, poor



diagnostic infrastructure, and difficulty in maintaining patient compliance.

This brief communication explores the promise of BPaL/BPaLM to enhance DR-TB
cure rates while pinpointing major hurdles to its use in Pakistan. Enhancing
diagnostic capacity, upgrading healthcare infrastructure, and accelerating

policy adjustment are crucial steps toward maximizing DR-TB management in
high-burden countries.
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PURPOSE: Deciding whether to provide preventive treatment to contacts of
individuals with multidrug-resistant (MDR) tuberculosis is complex.

METHODS: We present the diagnostic pathways, clinical course and outcome of
tuberculosis treatment in eight siblings from a single family. Tuberculosis

disease was diagnosed by Mycobacterium tuberculosis culture and molecular
detection of M. tuberculosis-specific DNA from bronchopulmonary specimens using
GeneXpert® MTB/RIF. M. tuberculosis infection was diagnosed by an
interferon-gamma release assay (IGRA; QuantiFERON®-TB Gold Plus). Whole exome
sequencing for genetic predisposition to mycobacterial infection was performed

in one patient.

RESULTS: Six of eight siblings aged 16-20 years from a migrant family of Somali
origin were diagnosed with pulmonary MDR tuberculosis over a 12-month period.
The remaining male siblings, aged 11 and 14 years, were asymptomatic during
contact investigation. Chest radiographs, computed tomography (CT) scans, sputum
cultures and nucleic acid amplification tests were negative, and the IGRA did

not detect M. tuberculosis infection. A repeat CT scan eight months later was
unremarkable, and repeated sputum cultures remained negative. In the absence of
sufficient evidence of M. tuberculosis infection, no preventive treatment was
offered. At month seven of consistent clinical observation, both children were
diagnosed with pulmonary tuberculosis; the older with advanced disease and
subsequent post-tuberculosis lung disease. Whole exome sequencing revealed no
Mendelian variant associated with susceptibility to mycobacterial infection.
CONCLUSION: When significant risk of tuberculosis transmission exists, close
contacts of MDR tuberculosis patients should be offered preventive treatment

with levofloxacin despite a negative IGRA test result.
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INTRODUCTION: Insufficient vaccine efficacy of the Bacillus Calmette-Guérin



(BCG) and long, expensive tuberculosis (TB) treatments highlight the need for
better TB control measures.

METHODS: This study evaluated whether the adoptive transfer of dendritic cell
(DC)-based vaccines pulsed with culture filtrate antigens (CFA) of Mycobacterium
tuberculosis (Mtb) could enhance BCG efficacy and support anti-TB drug therapy.
RESULTS: In BCG-vaccinated mice, adoptive transfer of CFA-pulsed DCs promoted
swift T cell recruitment to the lung parenchyma, reducing bacterial load within

1 week post-infection, promoting the generation of tissue-resident T cells and
expansion of CD4+ T cells co-producing IFN-y, IL-2, and/or TNF-a. The vaccine
efficacy persisted for a prolonged period post-infection, with protection found

in both high dose and low dose Mtb infection models. Additionally, CFA-DC
administration during chemotherapy enhanced treatment efficacy, maintaining CD4+
T cell responses. In latent TB models, mice were protected from Mtb reactivation

in both drug-sensitive and multidrug-resistant TB models.

CONCLUSIONS: DC-based prophylactic and immunotherapeutic vaccine strategies
enhance protective immunity during BCG vaccination and chemotherapy, offering
new insights into TB control strategies.
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BACKGROUND: This study aimed to identify the factors influencing
Multidrug-Resistant Pulmonary Tuberculosis (MDR-TB) in Northeast Thailand.



METHODS: A case-control study was conducted by reviewing medical record and
collecting primary data using a structured questionnaire. The study population
comprised the case group of patients with MDR-TB and the control group consisted
of other pulmonary tuberculosis patients aged 18 years and over with ratio 1

case: 3 controls. The factors influencing MDR-TB in the Northeast of Thailand

were identified by multivariable analysis.

RESULTS: The results revealed that the majority of the cases and controls were
males (73.79 % and 59.87 %, respectively) with mean ages of 50.50 years and
56.30 years. Cases had more moderate self-care behaviors (40.78 %) compared with
controls (17.15 %). Nearly half (48.54 %) of the cases had a limited level of

health literacy. Multivariable analysis demonstrated that education level

(Adjusted Odd Ratio (AOR) = 1.12; 95 % Cl = 1.14-1.96, p = 0.04), average
monthly family income (AOR = 1.78; 95 % CI = 1.19-2.97, p = 0.01), number of
windows (AOR = 2.03; 95 % CI = 1.34-3.91, p = 0.001), being diagnosed with
tuberculosis two or more times (AOR = 4.63; 95 % Cl = 2.51-12.35, p < 0.001),
poor attitude towards tuberculosis illness (AOR = 1.32; 95 % CI = 1.05-2.48,

p = 0.03), mild to moderate self-care behavior levels (AOR = 1.47; 95 %

Cl =1.14-3.05, p < 0.001), and inadequate to problematic levels of health

literacy (AOR =2.11; 95 % Cl = 1.36-3.63, p < 0.001) were significant

determinants of MDR-TB.

CONCLUSIONS: This study concluded that education level, monthly family income,
number of windows, recurrence of TB diagnosis, attitude towards TB illness,
self-care behavior level and limited health literacy level were risk factors of
MDR-TB. Inadequate health literacy was particularly associated with a high risk

of developing MDR-TB. In order to increase treatment success rates, the results
from this study should be used to improve targeted interventions and health
education strategies.
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Rifampicin-resistant tuberculosis (RR-TB) remains a major global health

challenge, with delayed sputum culture conversion (SCC) predicting poor
treatment outcomes. This study integrated whole-genome sequencing (WGS) and
machine learning to identify clinical and genomic determinants of SCC failure in
150 RR-TB patients (2019-2023). Phenotypic and genotypic analysis revealed high
rates of isoniazid resistance (74.0%) and rpoB mutations (97.3%, predominantly
Serd450Leu), with 90% of strains belonging to Lineage 2 (Beijing family). While
64.7% achieved 2-month SCC, 18.0% remained culture-positive at 6 months.
Univariate analysis linked 2-month SCC failure to smear positivity, resistance

to isoniazid, amikacin, capreomycin, and levofloxacin, and pre-XDR-TB status,
though only smear positivity (aOR=2.41, P=0.008) and levofloxacin resistance
(aOR=2.83, P=0.003) persisted as independent predictors in multivariable
analysis. A Random Forest model achieved robust prediction of SCC failure (AUC:
0.86 + 0.06 at 2 months; 0.76 + 0.10 at 6 months), identifying levofloxacin
resistance (feature importance: 6.37), embB_p.Met306lle (5.94), and smear
positivity (5.12) as top 2-month predictors, while katG_p.Ser315Thr (4.85) and
gyrA_p.Asp94Gly (3.43) dominated 6-month predictions. These findings underscore
smear positivity, levofloxacin resistance, and specific resistance mutations as
critical drivers of SCC failure, guiding targeted RR-TB treatment strategies.
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BACKGROUND: Tuberculosis, an infectious disease caused by Mycobacterium
tuberculosis (Mtb), causes 10 million new infections and 1.3 million deaths
annually. The treatment of TB is hampered by the increasing incidence rate

of drug resistance associated with TB. To diagnose TB and identify
drug-resistant TB cases, rapid molecular technologies such as Xpert MTB/RIF,
Truenat MTB, MTB Plus, and MTB-RIF Dx tests are recommended by the World Health
Organization (WHO) and rolled out globally. Xpert MTB/RIF-Ultra assay is the
most widely used in developing countries like Ethiopia. However, this rapid
technology has inherent limitations, such as error reports, invalid results, and
no results collectively reported as unsuccessful tuberculosis results. The
purpose of this study was to retrospectively evaluate the trend of rifampicin
resistance and unsuccessful results in the Xpert MTB/RIF-Ultra assay facility of
Northwest Ethiopia.

METHODS: Retrospective data archived in the Amhara Public Health Institute
(APHI) TB laboratory from 2019 to 2024 were reviewed. Xpert MTB/RIF-Ultra
software data were retrieved and transferred to Microsoft Excel. Then, it was
checked for completeness, cleaned manually, and imported to Statistical Package
for the Social Sciences (SPSS) version 25 software. The rate of mycobacterium
tuberculosis (Mtb.) positives, multi-drug resistance tuberculosis (MDR-TB), and
Unsuccessful results were analyzed from the total and year-wise. The final
results were depicted using tables and different charts.



RESULTS: From June 30, 2019, to June 30, 2024, a total of 587,128 sputum samples
were obtained from presumptive TB patients in 111 GeneXpert sites in the Amhara
Region. Of these samples analyzed using Xpert MTB/RIF-Ultra, 6.17 %
(36,212/587,128) were Mtb positive. Furthermore, the overall proportion of

rifampicin resistance (RR) among Mtb-confirmed cases decreased to 3.03 %
(1,096/36,212) and showed a downward trend from 4.62 % (184/3979) in 2020 to 2 %
(176/8806) in 2024. The overall unsuccessful results (error, invalid & no

result) were 6.48 %. The rate of unsuccessful results remained above the

national target of < 5 % throughout the study periods.

CONCLUSION AND RECOMMENDATION: The rate of Mtb and MDR-TB showed a decreasing
trend in the last six years in Northwest Ethiopia. However, unsuccessful results
remained above the national target. The cause of unsuccessful results should be
investigated, and the Xpert MTB/RIF-Ultra-related quality assurance system must

be enhanced to reduce the rate of Xpert MTB/RIF-Ultra unsuccessful results.
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OBJECTIVE: This aimed to observe the adverse effects of linezolid on nerve
conduction velocity in patients with drug-resistant tuberculosis combined with
diabetic peripheral neuropathy.

METHODS: Patients hospitalized in our hospital from March 2018 to March 2022
were divided into the drug-resistant tuberculosis (DRTB) group, type 2 diabetes
peripheral neuropathy (DPN) group, and type 2 diabetic peripheral neuropathy
combined with drug-resistant tuberculosis (DM-DRTB) group. The drug-resistant TB
treatment regimen used linezolid with antituberculous drugs. Neurophysiological
examinations were performed on the patients before and 2 months after treatment,
the conduction velocities of the superficial peroneal nerve and peroneal nerve

of the lower limbs of the three groups were recorded, and the conduction

velocities of the deep peroneal nerve, superficial peroneal nerve, common
peroneal nerve, tibial nerve, and femoral nerve of the lower limb motor nerves

of the three groups were compared and statistically analyzed.

RESULTS: After 2 months of linezolid treatment, the sensory nerve conduction
velocities of the superficial peroneal nerve and sural nerve of the lower limb

in the DRTB group and the DM-DRTB group significantly decreased, and the
difference was statistically significant (p <0.05). There was no significant

decrease in the motor nerve conduction velocities of the deep peroneal nerve,
superficial peroneal nerve, common peroneal nerve, tibial nerve, or femoral

nerve of the lower limb in the DRTB and the DM-DRTB groups, and the differences
were not statistically significant (p > 0.05).

CONCLUSION: Linezolid can slow lower limb sensory nerve conduction velocity in
patients with DRTB and DM-DRTB; however, the effect on lower limb motor nerves
was not significant.
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Tuberculosis (TB) remains a fatal disease primarily transmitted through airborne
droplets, with children who are the most susceptible, particularly in the areas
with poor tuberculosis control. The BCG vaccine, developed by Albert Calmette
and Camille Guérin, has a history spanning a century. This vaccine has been
implemented in numerous countries, significantly reducing child mortality in
regions heavily affected by TB. In this review, we aim to revisit the vaccine's
development and rollout, while also highlighting its current attributes and the
successful application in the Russian Federation, where 90% of newborns receive
the anti-tuberculosis vaccination. Due to that practice, only a few isolated

cases of young children with generalized tuberculosis (about five to seven
annually) are observed in Russia. Research on the BCG vaccine is ongoing,
revealing significant genetic alterations in BCG strains that have evolved from
the original variant. These genetic differences may contribute to variations in
vaccine efficacy, making screening important to predict effectiveness. The BCG
vaccine can initiate a localized mucosal immune response, offering, besides the
anti-TB effect, some protection against infections involving mucous membranes,
including salmonellosis, HIV, and acute viral respiratory infections. It is

essential to investigate the role of BCG in various applications; however, this
exploration should not detract from its main protective benefits against
tuberculosis (TB). Future studies may provide evidence of the vaccine's safety
and efficacy to support its use beyond TB prevention. While BCG vaccination does
not lower the risk of infection with Mycobacterium tuberculosis, it does prevent



the progression to the most severe clinical manifestations (such as miliary TB

and tuberculous meningitis) caused by hematogenous spread of M.tuberculosis. The
challenge of protecting HIV-infected children from TB remains urgent, especially

in regions burdened with drug-resistant TB, highlighting the need for robust
protective measures.

© 2025 Starshinova, Kudryavtsev, Rubinstein, Dovgalyuk, Kulpina, Churilov and
Kudlay.

DOI: 10.3389/fped.2025.1603732
PMCID: PMC12350428
PMID: 40822692

Conflict of interest statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

24. Navigating the complexities of drug development for metallo-B-lactamase
Inhibitors.

RSC Med Chem. 2025 May 27;16(8):3393-3415. doi: 10.1039/d5md00035a. eCollection
2025 Aug 13.

Reddy N(1)(2), Balieiro AM(3), Silva JRA(1)(3), Gouws CA(1), Mutshembele A(2),
Arvidsson PI(1)(4), Kruger HG(1), Govender T(5), Naicker T(1).

Author information:

(1)Catalysis and Peptide Research Unit, University of KwaZulu-Natal Durban 4000
South Africa naickert1@ukzn.ac.za.

(2)Office of AIDS and TB, South African Medical Research Council Pretoria 0084
South Africa.

(3)Laboratory of Computer Modeling of Molecular Biosystems, Federal University
of Para Belém 66075-110 Para Brazil.

(4)Science for Life Laboratory, Drug Discovery & Development Platform & Division
of Translational Medicine and Chemical Biology, Department of Medical
Biochemistry and Biophysics, Karolinska Institutet Stockholm 17177 Sweden.
(5)Department of Chemistry, University of Zululand Private Bag X1001
KwaDlangezwa 3886 South Africa govenderthav@icloud.com.

The rising antibiotic resistance rates, especially among carbapenem-resistant
Enterobacterales with metallo-B-lactamases (MBLs), highlight the urgent need for
effective MBL inhibitors (MBLIs). Navigating the complexities of drug
development for MBLIs requires addressing the significant challenges that have



hindered its progress. Despite numerous efforts in pre-clinical development, the
lack of standardized approaches has led to disparities, stalling the translation

of potential MBLIs from research into clinical use. Alarmingly, there is only

one metallo-B-lactamase inhibitory candidate in the pre-registration phase of
development. This review highlights the need for a global consensus on key
aspects of MBLI development, including standardized in vitro testing, refined
animal models, harmonized toxicity assessments, consistent pharmacokinetic data,
and uniform in silico methods. It also proposes solutions to these challenges,
aiming to bridge the gap between research and clinical application.
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Tuberculosis (TB) is a leading infectious disease killer and one of the major



causes of deaths worldwide. Although TB is a curable and preventable disease, in
2023, approximately 10.8 million people fell ill with TB and there were an
estimated 1.25 million of deaths worldwide. Despite some research progress for
new drug candidates, drug repurposing, and new regimens, there is still an

urgent need for the new medicins to treat TB, especially due to the growing

cases of multidrug and extensively drug-resistant (MDR/XDR) strains. Drug
resistance is a challenging obstacle to TB care and prevention globally, making
TB harder and longer to treat, often with poorer outcomes for patients. The
Actinomycetota encompass Gram-positive bacteria that produce a milieu of
bioactive metabolites, including antibiotics, antiproliferative drugs,
immunosuppressive agents, and other important medical molecules. Actinomycetota
have a special place in the therapeutic arsenal to fight TB, as rifamycins,
aminoglycosides, and cycloserine are derived from Streptomyces species, one of
the most important genera in this phylum. Furthermore, hundreds of
antimycobacterial metabolites have been isolated from Actinomycetota and can
serve as effective drugs or useful agents for the discovery of new lead
compounds to combat TB. The present review covers more than 171 isolated
substances as potential antimycobacterial agents discovered between the years
1972 to 2024. Among the most potent compounds, with MIC in the submicromolar
range, steffimycins, ilamycins/rufomycins, nosiheptide, actinomycins, lassomycin
and boromycin are the most promising compounds. These compounds represent highly
promising candidates for development of new antitubercular drugs. Additionally,
some of these substances also demonstrated activity against resistant
Mycobacterium tuberculosis (Mtb) strains, which is particularly relevant given

the difficulty of treating MDR and XDR strains. Thus, actinobacteria have played
and continue to play an important role in fight TB, remaining a promising source
of antibiotic metabolites. Their unique metabolic diversity enables the

production of metabolites with innovative mechanisms of action, making them a
strategic reservoir for discovering therapies against untreatable forms of the
disease.
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PURPOSE: Rapid detection of drug resistance in Mycobacterium tuberculosis (Mtb)
from clinical samples facilitates the timely provision of optimal treatment

regimens for tuberculosis (TB) patients.

METHODS: In November, 2023, the WHO released its second catalogue of
resistance-conferring mutations in Mtb. Utilizing this information, we developed

a single 17-plex PCR assay covering 16 key resistance genes and modified
thermo-protection buffer to amplify 30 kbp DNA directly from sputum samples for
nanopore sequencing. We implemented our protocol using rapid barcoding for
sequencing with both a Flongle and a MinlON flow cell.

RESULTS: The single multiplex PCR assay was successfully validated on clinical
sputum samples using the thermo-protection buffer. The protocol was applied to
both Flongle and MinlON flow cells, analyzing 12 and 40 samples, respectively.
Data analysis suggested that optimal performance could be achieved by processing
6 and 12 samples with similar microscope staining scores on these two platforms.
This approach facilitated rapid antimicrobial resistance (AMR) predictions

directly from sputum on the day of collection or the following day, with a cost

of less than $35 per sample. Compared to AMR predictions based on whole-genome
sequencing (WGS) using Mykrobe and TBProfiler, our amplicon-based analysis tool,
ARapidTb, demonstrated superior resistance detection capabilities. When
analyzing publicly available nanopore WGS datasets for 442 isolates, ARapidTb
achieved agreement rates of 95.8% and 98.0%, outperforming Mykrobe (89.4% and
98.3%) and TBProfiler (75.6% and 89.8%).



CONCLUSIONS: Our study significantly reduces the time required for drug
resistance detection, enabling quicker initiation of appropriate treatments and
potentially improving patient outcomes and TB management.
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Treatments for tuberculosis remain lengthy, motivating a search for new drugs

with novel mechanisms of action. However, it remains challenging to determine
the direct targets of a drug and which disrupted cellular processes lead to

bacterial killing. We developed a computational tool, DECIPHAER (decoding
cross-modal information of pharmacologies via autoencoders), to select the
important correlated transcriptional and morphological responses of
Mycobacterium tuberculosis to treatment. By finding a reduced feature space,
DECIPHAER highlighted essential features of cellular damage. DECIPHAER provides
cell-death-relevant insight into uni-modal datasets, enabling interrogation of

drug treatment responses for which transcriptional data are unavailable. Using
morphological data alone with DECIPHAER, we discovered that respiration
inhibition by the polypharmacological drugs SQ109 and BM212 can influence cell
death more than their effects on the cell wall. This study demonstrates that
DECIPHAER can extract the critical shared information from multi-modal
measurements to identify cell-death-relevant mechanisms of TB drugs. A record of
this paper's transparent peer review process is included in the supplemental
information.
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28. Design of a multi-epitope vaccine against drug-resistant mycobacterium
tuberculosis and mycobacterium bovis using reverse vaccinology.
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The global burden of Mycobacterium tuberculosis (M. tuberculosis) and
Mycobacterium bovis (M. bovis), the rise of drug-resistant strains, necessitates
an urgent need for developing more effective vaccines. This study employed an
in-silico approach to design a multi-epitope vaccine targeting the PE_PGRS16



protein, a conserved virulence factor found across both species, including
drug-resistant strains. PE_PGRS16 was chosen due to its extracellular
localization, adhesion properties, and virulence characteristics, making it a
promising vaccine target. Epitopes for B-cells, Cytotoxic T Lymphocytes, and
Helper T Lymphocytes were selected based on antigenicity, non-toxicity, and
immune response potential. The vaccine construct demonstrated favorable
properties, including high antigenicity, solubility, and stability, with a low
instability index (-31.31) and binding energy (-44.566) when docked to TLR4,
suggesting its potential for immune activation. Griselimycin was incorporated as
an adjuvant to enhance immunogenicity, as predicted by C-ImmSim simulations.
Population coverage analysis for East Africa revealed high applicability, with
98.35% coverage for Class | epitopes, 100% coverage for Class Il epitopes, and
100% combined coverage, with average hit values of 8.4, 12.26, and 20.66,
respectively. These results suggest broad potential for global vaccine
deployment. This study presents a novel multi-epitope vaccine targeting
PE_PGRS16, with the potential to combat Mycobacterium tuberculosis and
Mycobacterium bovis infections, including drug-resistant forms. Further
experimental validation is necessary to confirm its efficacy and safety.
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OBJECTIVE: This study aimed to develop and validate a reliable nomogram based on
clinical factors to predict development of multidrug-resistant tuberculosis

(MDR-TB) associated with individuals with tuberculosis (TB), so as to reduce the
harm and economic burden caused by disease progression.

METHODS: The study included 4,251 individuals with TB who received treatment at
Huzhou Central Hospital between January 2016 and December 2023, excluding 87
individuals because of infection with non-TB mycobacterium or incomplete
information (including missing laboratory or clinical data). A total of 4,164
individuals (2,261 sputum smear-positive and 1,903 sputum smear-negative
patients) were ultimately included in the analysis. This analysis incorporated
clinical baseline presentations, demographic information, imaging findings,
laboratory results, and clinical diagnoses to develop a predictive model for
MDR-TB.

RESULTS: This study demonstrated that sex, age, a history of anti-TB therapy,
body mass index (BMI) < 18.5, smoking history, occupation, previously diagnosed
TB, pulmonary cavitation, comorbidities, poverty, and C-reactive protein

(CRP) 2 37.3 mg/L were major risk factors for MDR-TB in patients with TB. The
area under the receiver operating characteristic (ROC) curve was 0.902 for the
training group and 0.909 for the validation group. Calibration curve analysis
revealed that the predicted and actual incidence rates of MDR-TB in the two
groups were in good agreement, whereas decision curve analysis (DCA) indicated
that the predictive model resulted in better clinical benefit.

CONCLUSION: The nomogram model established in this study included 11 clinical
characteristics and demographic features of patients with TB, which may be
valuable for predicting MDR-TB.
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BACKGROUND: People with multidrug-resistant tuberculosis experience burdensome
symptoms, clinical uncertainty, and high mortality. Palliative care is a

designated essential health service under Universal Health Coverage. We aimed to
test the hypothesis that receipt of additional nurse-led palliative care would
improve patient-reported outcomes for patients with multidrug-resistant
tuberculosis, compared with usual care.

METHODS: This single-masked, parallel pragmatic randomised controlled trial
recruited adults from three public hospitals in Uganda (Mulago National Referral
Hospital Kampala, Gulu Regional Referral Hospital, and Mbale Regional Referral
Hospital). Inclusion criteria for the study were adults aged 18 years and older

with a confirmed bacteriological diagnosis of multidrug-resistant tuberculosis

(not responsive to isoniazid or rifampicin) who were registered at the

respective study site clinics and who were able to give informed consent.
Participants were randomly assigned (1:1) to the intervention (additional

nurse-led care) or the standard care control group using randomly permuted

blocks stratified by treatment centre. Intervention group participants received
nurse-led person-centred holistic assessment, care planning, symptom control,

and psychosocial support delivered on inpatient wards or at home. Fortnightly
appointments alternated between face-to-face visits and telephone follow-up.
Researchers were masked to participant group allocation. The primary outcome was
multidimensional palliative care-related symptoms and concerns measured using
the African Palliative Care Association Integrated Palliative Outcome Scale,
measured monthly from baseline to the primary 4-month endpoint, analysed using a
linear mixed-effect model, applying the intention-to-treat principle to analyse
participants by allocated group. The trial was registered on the ISRCTN registry
(ISRCTN13664346) and is complete.

FINDINGS: Between Dec 18, 2019, and Sept 10, 2020, 178 individuals were
initially assessed for eligibility, 24 were excluded for not meeting inclusion

criteria, declining to participate, or being too ill to participate, and 154

participants were recruited and randomly assigned to the intervention group or

the control group. 76 were assigned to the nurse-led palliative care group and



78 were assigned to the control group. 52 (34%) participants were female and 102
(66%) were male and participants had an overall median age of 38 years (IQR
31-46). From the linear mixed-effects model the intervention had a significant
positive effect compared with standard care (5-12 scale-points [95% CI
2-89-7-21], p<0-0001) at the 4-month follow-up. The standardised effect size was
0-61 (95% CI 0-35-0-86).

INTERPRETATION: Additional nurse-led palliative care for patients with
multidrug-resistant tuberculosis improved self-reported outcomes spanning
physical, psychological, social, and spiritual domains, and increased medication
adherence. Person-centred assessment and holistic care with pain and symptom
control should be task-shifted into routine tuberculosis care.
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INTRODUCTION: Tuberculosis (TB) represents one of China's most significant



infectious disease, with inter-provincial population migration posing a

challenge to controlling its spread. This study examined TB cases among
inter-provincial migrants across China from 2019 to 2023.

METHODS: TB surveillance data were extracted from China's Tuberculosis
Information Management System and analyzed using R software (version 4.4.0).
After information desensitization, the relevant information of TB patients with
differing current and permanent address codes was extracted.

RESULTS: Between 2019 and 2023, we identified 123,945 TB cases among
inter-provincial migrants, representing 4.03% (123,945/3,077,951) of all

reported TB cases. The primary destination provincial-level administrative
divisions (PLADs) for TB patients were Guangdong (48,183 cases, 38.9%), Zhejiang
(27,383 cases, 22.1%), Fujian (8,582 cases, 6.9%), Beijing (7,959 cases, 6.4%),
and Shanghai (7,403 cases, 5.9%), collectively accounting for 80.3% of all
inter-provincial migrant TB cases. The PLADs with the highest outflow of TB
migrants were Sichuan (15,155 cases, 12.23%), Hunan (14,707 cases, 11.87%),
Guizhou (13,927 cases, 11.24%), Jiangxi (8,892 cases, 7.17%), and Hubei (8,441
cases, 6.81%). Among these migrant cases, 66.2% were male, 93.0% were newly
diagnosed, 2.4% exhibited drug resistance. The proportion of individuals aged
45-64, aged =65 and re-treated exhibited a significant annual increase

(P<0.001). The overall successful treatment rate was 89.5%, while 5.3%
experienced adverse treatment outcomes. Throughout the study period, the lowest
proportion of TB cases among inter-provincial migrants occurred in February.
CONCLUSION: From 2019 to 2023, the characteristics of TB among inter-PLADs
migrant patients have undergone certain changes. The migration of TB primarily
flows from economically weaker regions to more developed areas, with the main
destination PLADs relatively stable. Effective TB control among inter-PLADs
migrants requires targeted screening programs focusing on individuals from major
source and destination PLADs. Tailored strategies should be developed based on
the migration patterns of different PLADs.
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BACKGROUND: Rapid and accurate detection of drug-resistant tuberculosis (DR-TB)
is crucial for ensuring effective treatment, halting transmission and preventing

the amplification of resistance. Comparative evaluations of molecular diagnostic
assays in high-burden settings are essential for informing clinical

decision-making for DR-TB treatment.

METHODS: The Seq&Treat clinical study previously evaluated the performance of
two targeted next-generation sequencing (tINGS) workflows, GenoScreen Deeplex
Myc-TB and Oxford Nanopore Technologies Tuberculosis Drug Resistance Test, on
direct sediment samples from persons at risk for DR-TB. Hain Line Probe Assay
(LPAs-MTBDRplus and MTBDRsl) were run as a comparator test using an aliquot of
the same sediment samples. Diagnostic performance of the LPAs and previously
established tNGS performance were compared, including sensitivity and

specificity, for rifampicin, isoniazid, fluoroquinolones (moxifloxacin,

levofloxacin), and amikacin, using a composite reference standard of phenotypic
drug susceptibility testing and whole-genome sequencing.

FINDINGS: Among 720 clinical samples tested, MTBDRplus LPA sensitivity for
rifampicin and isoniazid was 92.3% (95% CI 88.9-94.8) and 91.9% (88.4-94.4),
each significantly lower than 295% achieved by both tNGS workflows (p < 0.01).
For fluoroquinolones (moxifloxacin and levofloxacin), the MTBDRs| LPA and ONT
had similar sensitivities (94.3% and 92.7%, and 94.8% and 93.9%, respectively),
while GenoScreen outperformed both (97.3% and 96.6%). GenoScreen also
demonstrated the highest sensitivity for amikacin resistance (94.6%) compared to
LPAs (88.7%) and ONT (88.3%). Complete assay failure rates were low for LPAs
(4.9%) and ONT (5.0%) and moderately higher for GenoScreen (8.6%), with
differences in single-target failures across all assays.

INTERPRETATION: LPAs demonstrated lower sensitivity and more limited drug



resistance detection compared to tNGS workflows, underscoring the advantages of
tNGS for improving DR-TB diagnostic algorithms. These findings provide critical
evidence to guide updates in DR-TB diagnostic programs.
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Enhancing treatment outcomes for drug-resistant tuberculosis is a major global
priority for tuberculosis control programs. India has the highest number of
Multidrug-resistant Tuberculosis cases worldwide, yet no longitudinal studies
have assessed the factors affecting treatment outcomes in public sector
conditions. This study aimed to evaluate factors associated with ineffective
treatment outcomes in patients with Multidrug-resistant Tuberculosis receiving
outpatient care under the National Tuberculosis Elimination Programme in
Puducherry, India, from January 2020 to December 2023. We employed multivariate
regression methods to calculate odds ratios with 95% confidence intervals to
identify factors linked to unsuccessful treatment outcomes. Clinical data from
patients with Multidrug-resistant Tuberculosis revealed an overall treatment
success rate of 60.42%. The findings showed that patients undergoing retreatment
were more likely to experience unsuccessful outcomes. Additionally, co-infection
with HIV, as well as the use of alcohol or tobacco, increased the odds of
treatment failure. Patients with heteroresistant patterns had 2.72 times higher
odds of unsuccessful treatment outcomes compared to those with inferred and
true-resistant patterns. Furthermore, patients living in rural areas typically
experienced worse treatment outcomes than those in urban areas, with higher
rates of loss to follow-up. Patients on longer treatment regimens were also more
likely to be lost to follow-up compared to those on shorter regimens. Notably,

true resistance due to rpoB gene mutations accounted for 65.9% (29 out of 44) of
total deaths, with mutations at codon S450L contributing to 47.7% of these
fatalities, a finding that has not been reported elsewhere. The study

highlighted a strong association between heteroresistance in the rpoB gene and
poor treatment outcomes. These results emphasize the need for detailed
molecular-level studies to improve treatment outcomes by ensuring appropriate
drug selection for MDR/RR Tuberculosis. Additionally, further research is
necessary to determine the impact of heteroresistance on treatment outcomes in
individual patients.
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BACKGROUND: In Africa, for people with HIV on a dolutegravir-based regimen with
a viral load of more than 1000 copies per mL despite enhanced adherence
counselling, the appropriate course of action is uncertain. We aimed to evaluate
the predicted effects of alternative antiretroviral regimen switching options in

this population, including consideration of cost-effectiveness.

METHODS: We used an existing individual-based model to simulate risk and
experience of HIV in 100 000 adults alive between 1989 and 2076. Using sampling
of parameter values, we created 1000 setting-scenarios, reflecting the

uncertainty in assumptions and a range of settings similar to those seen in
eastern, central, southern, and western Africa. For each setting-scenario, we
predicted the outcomes from the three alternative policies for people with



sustained viral load non-suppression on a dolutegravir-containing regimen from
2026: a switch to a protease inhibitor-based regimen (switch policy), a switch

to a protease inhibitor-based regimen only if HIV drug resistance testing
beforehand shows integrase inhibitor resistance (resistance test policy), and no
switch with no HIV drug resistance test (no switch policy). We considered
predicted outcomes over 10-year and 50-year periods from 2026, used a 3%
discount rate, and a cost-effectiveness threshold of US$500 per
disability-adjusted life-year (DALY) averted. Ritonavir-boosted darunavir costs
$210 per year, and dolutegravir less than $20. We assumed a cost of HIV drug
resistance testing of $200 and considered variations around this. For comparing
policies, we calculated net DALY's, which account for the health consequences of
differences in costs and provide a measure of the impact of a policy on overall
population burden of disease.

FINDINGS: Across setting-scenarios, there was a mean of 14 480 deaths per year
(95% CI1 13 750-15 210) over 50 years with a mean annual discounted cost of
$103-2 million (95-8-106-5) with the switch policy in the context of having
scaled to a setting with an adult population of 10 million in 2024. Compared
with the switch policy, the no switch policy was predicted to lead to an overall
increased number of DALY's incurred (mean 4400 per year, 95% CI 3200-5500),
although it resulted in the lowest overall cost, with a difference in annual
discounted costs of $5-1 million (95% CI 4-6-5-6) lower than the switch policy.
The resistance test policy led to a similar risk of death and DALY to the

switch policy at a lower overall cost (difference in annual discounted costs

$3-5 million per year, 95% CI 3-1-3-9), leading to 6900 (95% CI 5500-8200) fewer
net DALYs per year. Net DALY for the resistance test versus no switch policies
were similar (-1000 net DALYs, 95% CI 400 to -2300). The incremental
cost-effectiveness ratio when comparing the resistance test policy with the no
switch policy was $376 per DALY averted; the switch policy was dominated.
INTERPRETATION: Introduction of HIV drug resistance testing for people with
sustained viral load non-suppression on dolutegravir-based antiretroviral
therapy is likely to be cost-effective. We suggest that exploratory planning for
increased access and scale-up of high-quality, low-cost drug resistance testing
for the region is undertaken.
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BACKGROUND: Multidrug-resistant tuberculosis (TB) threatens global TB control,
on account of poor treatment outcomes, high treatment toxicity and costs. Recent
trials demonstrated the effectiveness of six-months of levofloxacin (6Lfx) to
prevent TB disease among high-risk contacts. However, the cost-effectiveness of
this strategy has not previously been evaluated.

METHODS: The VQUIN study was a double-blinded randomised control trial in
Vietnam assessing the effectiveness of 6Lfx in household contacts of multidrug
resistant/rifampicin resistant TB (MDR/RR-TB) to prevent progression to TB
disease. Incorporating in-trial costs and effectiveness outcomes from the VQUIN
trial, we developed a closed cohort, decision-analytic Markov model to assess

the cost effectiveness of 6Lfx versus placebo in a cohort exposed to MDR/RR-TB
in Vietham.

FINDINGS: Over a 20-year time horizon, the provision of 6Lfx preventative
therapy to household contacts of people infected with MDR/RR-TB was found to
gain a total of 40.1 QALY's per 1000 population and save US$23,145 per 1000
population, indicating the strategy was cost saving. MDR/RR-TB cases averted
over 20 years was 19.9 per 1000 population treated with 6Lfx, and the number of
deaths averted was 3.2 per 1000 people treated.

INTERPRETATION: 6Lfx therapy is a cost-saving strategy to reduce the incidence
of active disease in household contacts of MDR/RR-TB in a resource-limited
setting.

FUNDING: National Health and Medical Research Council Project Grant (#1081443).
GJF was supported by a NHMRC Leadership Fellowship (Level 1) (#2007920).

Crown Copyright © 2025 Published by Elsevier Ltd.

DOI: 10.1016/j.lanwpc.2025.101666
PMCID: PMC12355538
PMID: 40822287

Conflict of interest statement: GM received a grant from the National Health and
Medical Research Council which supported this work. He is also the President,
International Union Against TB and Lung Disease. GF is a member of the data
safety and monitoring board of the DRAMATIC trial. He is also a board member of
the Australian Respiratory Council. GF has received budesonide/formoterol from
Astra-Zeneca for a clinical trial of asthma and COPD. NVN received a grant from
the National Health and Medical Research Council which supported this work
(grant #1081443). TAN received a grant from the National Health and Medical
Research Council which supported this work (grant #1081443).



36. Whole-genome sequencing for analyzing the transmission characteristics of
drug-resistant Mycobacterium tuberculosis in Ganzhou, China.

BMC Infect Dis. 2025 Jul 28;25(1):950. doi: 10.1186/s12879-025-11356-w.

Wang J(#)(1), Chen C(#)(2), Fang H(1), Liao Y(1), Lei Q(1), Feng D(1), Wang
M(1), Li B(3).

Author information:

(1)Ganzhou Center for Disease Control and Prevention, Ganzhou, Jiangxi Province,
China.

(2)Department of Clinical Laboratory, Shenzhen Baoan Hospital, The Second
Affiliated Hospital of Shenzhen University, Shenzhen, Guangdong Province, China.
(3)Guangdong Provincial Center for Disease Control and Prevention, Guangzhou,
Guangdong Province, China. libsn@126.com.

(#)Contributed equally

OBJECTIVE: The study aimed to understand the drug resistance profile and
transmission characteristics of drug-resistant Mycobacterium tuberculosis (MTB)
in Ganzhou, China, to provide a scientific basis for developing prevention and
control strategies.

METHODS: DNA extracted from re-cultured positive strains underwent whole-genome
sequencing (WGS). The online platform SAM-TB was used to identify drug
resistance-related mutations in each strain, construct a phylogenetic tree, and
calculate the pairwise strain single-nucleotide polymorphism (SNP) distances. A
threshold of 12 SNPs between pairwise strains was set to identify transmission
clusters. Epidemiological investigations were conducted for patients within

these transmission clusters to analyze the characteristics of drug-resistant
tuberculosis (TB) transmission.

RESULTS: A total of 82 strains were analyzed. The most common mutations observed
for isoniazid, rifampicin, ethambutol, and streptomycin were katG (S315T,
32/61), rpoB (S450L, 13/37), embB (M306V, 5/12), and rpsL (K43R, 18/26),
respectively. Mutations were also observed in genes conferring resistance to
other drugs, including pncA (pyrazinamide), gyrA (ofloxacin), rrs, and eis
(aminoglycosides). The strains belonged to lineage 2 (75.61%, 62/82) and 4
(24.39%, 20/82). Three clusters containing 12 drug-resistant strains were
identified as transmission clusters, ranging in size from 2 to 8, with a

clustering rate of 14.63% (12/82). Notably, lineage 2 strains were more
prevalent in clustered cases than lineage 4 strains (19.35%, 12/62 vs. 0%, 0/20,
Fisher’s exact test, P =0.033). The isoniazid resistance rate was significantly
higher in clustered strains (100%, 12/12) than in non-clustered strains (70.00%,
49/70) (Fisher’s exact test, P =0.031). Two potential transmission chains of
drug-resistant TB were identified.



CONCLUSION: This study utilized WGS technology to provide important data on the
genetic mutation types and transmission dynamics of drug-resistant TB in

Ganzhou. WGS demonstrates significant potential in early prediction of drug

resistance in TB and identification of recent transmission events, offering

essential support for monitoring public health events and intervening in

drug-resistant tuberculosis.
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) is a significant challenge to
the national tuberculosis (TB) control program in Ethiopia. The Tigray region in
northern Ethiopia has shown a surge in the incidence of DR-TB cases. However,
the determinants of DR-TB in the region are not studied. This study is aimed at
identifying the factors associated with the development of DR-TB in the Tigray
region of northern Ethiopia.



METHODS: The study used an unmatched case-control design to identify
determinants of DR-TB in the Tigray region, northern Ethiopia, whereby 86
patients and 86 controls who registered for TB treatment follow-up in selected
hospitals were recruited. Trained nurses collected both primary and secondary
data, which were analyzed using descriptive statistics and binary logistic
regression. The test statistics was conducted with a 95% confidence level, and a
p-value of less than 0.05 was considered significant.

RESULTS: The study included 86 patients with DR-TB (cases) and an equal number
of patients with drug-susceptible (controls). The case and control groups had 38
(44.2%) and 47 (54.7%) males, respectively. The study revealed the study
participants with male gender (adjusted odds ratio [AOR] =4.9, 95% confidence
interval [Cl: 1.2-19.9), single marital status (AOR =13.6, 95% CI: 2.3-81.2),
history of TB treatment (AOR =58.2, 95% CI: 11.2-302.1), experienced a delay of
more than 60 days before TB diagnosis (AOR =4.8, 95% CI: 1.2-19.3), interrupted
treatment at least once (AOR =4.9, 95% CI: 1.02-23.9), and unsuccessful
treatment outcome at first treatment (AOR =7.6, 95% CI: 1.8-35.9) had a higher
risk of DR-TB.

CONCLUSIONS: The study highlights determinants of DR-TB in the region, including
gender, marital status, delayed diagnosis (over 60 days), previous treatment
history, interrupted treatment, and unsuccessful treatment outcomes during

initial treatment. It is recommended that healthcare providers focus on targeted
interventions, such as supporting males and unmarried individuals, ensuring

early diagnosis and prompt initiation of treatment, improving treatment

adherence, and providing tailored support for patients with histories of

incomplete treatment and unsuccessful initial treatment outcomes.
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INTRODUCTION: Post-tuberculosis lung disease (PTLD) causes health problems among
pulmonary TB (PTB) survivors. Post-TB patients may suffer from chronic

respiratory symptoms, declining lung function, and persistent radiological
abnormalities. However, studies regarding PTLD in children and adolescents are
still scarce. Patterns of radiological abnormalities, including chest X-ray

(CXR) imaging, high-resolution computed tomography (HRCT), and magnetic
resonance imaging (MRI) in post-TB children, and adolescents are not fully
understood.

AIM: In this study, we aim to review and analyse radiological features in

children and adolescent TB survivors of the literature on the differences in

imaging findings in drug-resistant (DR) and drug-sensitive tuberculosis (DS TB)
children and adolescent TB survivors.

METHOD: We performed a systematic review to determine imaging patterns of DR and
DS TB in children and adolescent survivors. Data collected include study design,
number of subjects, age, TB category, treatment duration, time of evaluation,

and imaging patterns. We searched MEDLINE/Pubmed, Google Scholar, Science
Direct, Wiley Online Library, Cochrane Library, and Proquest and included four
studies for data analysis. Study quality was assessed using a modified
Newcastle-Ottawa score.

RESULT: Studies included 151 children and adolescents aged 0-17 years. Three out
of four studies were conducted on DS-TB patients and one study compared DS- and
DR-TB. Radiological abnormalities observed by CXR at TB treatment completion
include calcification in the presence or absence of fibrosis, bronchiectasis,

and destroyed lung, or lymphoid interstitial pneumonitis. Micronodules are most
often seen in HRCT in the acute early stages of TB and were not seen in standard
chest radiography. Cavities persisted in almost 50% of patients after TB

treatment and fibrotic changes increased after treatment.

CONCLUSION: Imaging abnormalities after TB treatment are often seen in children
and adolescents. Imaging evaluation should be performed in PTB survivors,
especially in those with moderate or advanced lesions during active disease and



those with severe clinical manifestations.
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BACKGROUND: Artificial intelligence (Al) has become an important tool in global
health, improving disease diagnosis and management. Despite advancements,
tuberculosis (TB) remains a public health challenge, particularly in low- and
middle-income countries where diagnostic methods are limited. In this scoping
review, we aim to examine the potential role of Al in TB control.

METHODS: We conducted a search on 25 August 2024 for the past five years, in the
PubMed database using keywords related to Al and TB. We included
laboratory-based and observational studies focussing on Al applications in TB,
excluding non-original research.

RESULTS: There were 34 eligible studies, identifying eight overarching aspects
associated with TB control, including active case finding (ACF), triage, pleural
effusion diagnosis, multidrug-resistant (MDR) TB and extensively drug-resistant
(XDR) TB, differential diagnosis distinguishing active TB from TB infection and

other pulmonary communicable diseases, TB and other pulmonary communicable and
non-communicable diseases (NCDs), treatment outcome prediction, pleural

effusion, and predictions of regional and national trends. Al may transform TB
control through enhanced ACF methods and triage, improving detection rates in
high-burden regions. With high accuracy, Al may diagnose pleural diagnosis,
differentiate TB active and TB infection, TB and non-tuberculous mycobacterial



lung disease, COVID-19, and pulmonary NCDs. Al applications may facilitate the
prediction of treatment success and adverse effects. Furthermore, Al-driven
hotspot mapping may identify undiagnosed TB cases at rates surpassing
traditional notification methods. Lastly, predictive modelling and clinical

decision support systems may improve the management of MDR-TB.
CONCLUSIONS: This scoping review highlights the potential of Al-driven
predictions in national TB programmes to enhance diagnostics, track trends, and
strengthen public health surveillance. While promising for reducing transmission
and supporting TB care in low-resource settings, these models require
large-scale validation to ensure real-world applicability, especially for

high-risk groups.
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BACKGROUND: Close contacts of patients with multidrug-resistant tuberculosis
(MDR-TB) face a high infection risk due to limited chemoprophylaxis. Exercise is



known to enhance the lung defense mechanisms. This study evaluated whether
intense exercise can boost innate bacterial immunity in close contact by
improving the in vitro killing of intracellular Mycobacterium tuberculosis.
METHODS: Twelve males (20-40 years) from a tuberculosis clinic were randomly
assigned to exercise or no-exercise groups. The exercise group performed
high-intensity cycling at 70-80 % of heart rate reserve (HRR) for 30-60 min,

three days/week for 12 weeks. The no-exercise group engaged in self-directed
exercise. Blood monocytes were isolated before and after the program and
differentiated into inflammatory M1 and anti-inflammatory M2 macrophages. We
infected the isolated monocytes and M1 and M2 macrophages with the
mCherry-expressing laboratory reference M. tuberculosis strain H37Rv and a local
strain of MDR-TB with a multiplicity of infection (MOI) is 10 for 0 and 72 h,

and mycobacterial survival was determined via high content imaging.

RESULTS: Mycobacterial survival percentages were normalized to the 0-h infection
control. In the exercise group, H37Rv survival was significantly decreased in
monocytes, M1, and M2 macrophages compared to that in the no-exercise group.
However, the local MDR strain reduced the survival of M1 macrophages but not
that of monocytes or M2 macrophages. Additionally, cytokine secretion after
H37Ryv infection in monocytes showed a significant reduction in IL-18 levels,
whereas no significant changes were observed in M1 and M2 macrophages.
CONCLUSION: Intense exercise may enhance mycobacterial killing in individuals
exposed to TB, particularly inflammatory M1 macrophages. Promoting intense
exercise among close contacts of patients with TB may be beneficial.
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INTRODUCTION: The Zambian government decentralised tuberculosis control programs
by transferring responsibility for the care and treatment of multidrug-resistant
tuberculosis (MDR-TB) patients from a two-national hospital model to provincial
hospitals and other lower-level healthcare structures. Limited evidence exists

on the effects of decentralisation on the quality of TB care provided through
public sector decentralisation. In this paper, we explored the impact of
decentralising MDR-TB on patient and service outcomes.

METHODS: This study used a mixed-methods approach. Quantitative data were
collected through a survey of 244 MDR-TB patients, while qualitative data was
collected through interviews with TB coordinators, healthcare providers,
patients, and caregivers. Participants were drawn from health facilities and the
Ministry of Health. Quantitative data was analysed in STATA version 16.0, while
thematic analysis was used for the qualitative data.

RESULTS: Decentralisation has improved patient care and management by increasing
access to essential commodities such as medication and diagnostic testing. It
has led to more equitable distribution of MDR-TB healthcare services and
resources across different population groups, regardless of social, economic, or
demographic factors. Furthermore, the quality of life for MDR-TB patients has
improved, with better adherence to medication resulting from increased family
support. Due to decentralisation, tailored community and patient-centred
services have been integrated resulting in reduced congestion at facilities. The
study also identified challenges, including heavy workload for healthcare staff,



fragmented coordination of supervisory responsibilities, and confusion over

roles in patient management, which negatively impacted the decentralisation
process.

CONCLUSION: The decentralisation of MDR TB services offers significant benefits
but is not a guaranteed solution, as poor planning or implementation can lead to
challenges in service delivery.
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OBJECTIVE: Multidrug-resistant tuberculosis (MDR-TB) remains a major public
health challenge in China. Hainan, China's largest tropical island, possesses
distinct socio-geographical features. However, the drug resistance patterns and
molecular epidemiology of MDR-TB in this region have not been fully elucidated.
This study aimed to assess the correlation between drug resistance genotypes and
phenotypic resistance levels in multidrug-resistant Mycobacterium tuberculosis
(MDR-MTB) strains collected from Hainan Island, using whole-genome sequencing
(WGS) and phenotypic drug susceptibility testing (DST).

METHODS: MDR-MTB strains isolated from patients on Hainan Island (2019-2021)
were analyzed. Minimum inhibitory concentrations (MIC) for 15 anti-TB drugs were
determined by broth microdilution (BMD). Whole-genome sequencing (WGS) was
performed using lllumina NovaSeq 6000. Genotypic resistance was predicted via
TB-Profiler, and correlations between resistance mutations and MIC levels were
assessed.

RESULTS: A total of 209 MDR-MTB strains were analyzed. Strains of lineage 2.2
exhibited significantly higher resistance to ethambutol (EMB) compared to
non-lineage 2 strains (P < 0.05). The sensitivity of WGS in predicting

resistance to first-line drugs isoniazid (INH), rifampicin (RIF), EMB, and
pyrazinamide (PZA) was 94.7%, 99.0%, 96.5%, and 80.8%, respectively. However,
specificity for EMB and PZA was lower at 60.2% and 79.4%. WGS also demonstrated
high sensitivity and specificity (> 95%) for second-line injectable

aminoglycosides (amikacin [AMK], capreomycin [CPM], and kanamycin [KM]), but
sensitivity for other second-line drugs except for fluoroquinolone drug

moxifloxacin (MOX, 94.4%) was below 80.0%. Notably, mutations in katG_S315T,
rpoB_S450L, and gyrA_D94G were strongly associated with high-level resistance,
while mutations in fabG1, ahpC, embA promoters, and gyrA at codon 90 were linked
to low-level resistance.

CONCLUSIONS: This study quantitatively demonstrates the relationship between
specific drug resistance genotypes and resistance levels. It is the first to
characterize the regional resistance spectrum of MDR-MTB strains on Hainan
Island. These findings offer a novel foundation for MIC-based dose adjustment

and the optimization of treatment strategies in this region. TRIAL
REGISTRATION: MR-46-23-020530. Date of registration:2023-07-03.
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BACKGROUND: Tuberculosis ranks among the top ten causes of death worldwide. The
Sub-Saharan African region faces increasing trends of Drug-Resistant

Tuberculosis (DR-TB), further complicating the existing efforts for prevention,
control, and eradication. Pre-treatment loss to follow-up (LTFU) among diagnosed
DR-TB patients also signifies a setback in the timely prevention of disease
progression and transmission, especially in low-resource settings. This study
assessed the magnitude of and factors associated with pre-treatment LTFU among
DR-TB patients within Wakiso district, central Uganda.

METHOD: A sequential explanatory study design was adopted to analyze electronic
case-based surveillance (eCBSS) data between 2017 to 2022 from the Ministry of
Health, Uganda. Participants for qualitative data comprised of six (6) key

informant interviews and 2 focus group discussions among health workers and
DR-TB patients respectively.

RESULTS: Out of the 972 records retrieved from the eCBSS system for patients
treated at Mulago National Referral Hospital from 2017 to 2022; 253 were

analyzed. The majority of the participants, 62% (157/253), were male. The median
age of study participants was 34 years (range: 18- 85). The prevalence of
pretreatment LTFU was 13.4% (34/253). The qualitative findings reinforced and
provided context to the quantitative results, revealing how behavioral, social,

and system-level factors contribute to pre-treatment loss to follow-up (LTFU)



among DR-TB patients. Significant associations were observed in patients who
lacked a recorded telephone contact in TB register (adjusted PR =0.47, 95% CI:
0.27-0.80) and those without documented home address (adjusted PR=0.52, 95%
Cl: 0.27-0.97); qualitatively, this was linked to patients' fear of stigma, lack

of trust in the health system, and unstable living conditions, leading them to

avoid being traced. The analysis also showed that tobacco use (adjusted

PR =1.96, 95% CI: 1.00-3.87) and illicit drug use (adjusted PR =4.00, 95% CI:
1.76-9.08) significantly increased the risk of LTFU, which was supported by
narratives describing substance use as contributing to hopelessness and neglect
of health. Furthermore, patients with a history of treatment failure had 2.4

times the risk of being lost to follow-up (adjusted PR =2.40, 95% CI:

1.08-5.36), consistent with qualitative reports of discouragement, denial, and

lack of awareness about the severity of DR-TB. Relapse cases had 69% higher
prevalence of loss to follow-up (adjusted PR =1.69, 95% CI 0.78-3.70) compared
to new cases. Although factors such as alcohol use and family support did not
reach statistical significance in the quantitative model, they were prominent in

the qualitative data, suggesting under-recognized barriers related to

psychosocial distress and poverty. Together, these findings demonstrate a strong
convergence between data strands while highlighting that some influential

factors particularly social and psychological may be underrepresented in routine
health data.

CONCLUSION: The study found a 13.4% prevalence of pre-treatment LTFU among DR-TB
patients in Wakiso District. Quantitative analysis identified significant

predictors, including lack of contact information, prior treatment failure,

tobacco use, and illicit drug use, while protective factors included having a
recorded home address and telephone contact recorded in relevant TB
registers/electronic systems. These findings were reinforced by qualitative
insights, which revealed that fear of stigma, denial of iliness, substance

abuse, poor health system responsiveness, and lack of social support contributed
to patient disengagement. The integration of both data strands highlights the
need for a patient-centered approach that strengthens communication, addresses
behavioral health needs, and improves follow-up systems to reduce pre-treatment
LTFU and improve DR-TB outcomes.
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Drug-resistant tuberculosis (DR-TB) poses significant challenges not only to

public health but also imposes substantial psychological and economic burdens on
individuals and their families. As a severe infectious disease that jeopardizes

both physical and mental well-being, DR-TB frequently spreads in underdeveloped
regions due to inadequate diagnostic technologies.In this study, we validated

the binding interaction between miR-122-5p and the proteins kininogen-1
(KNG1)/complement C3 using a dual-luciferase reporter assay. Furthermore, we
employed liquid biopsy techniques to quantify miR-122-5p expression in plasma
exosomes from DR-TB patients, alongside measuring plasma levels of KNG1,
complement C3, and other coagulation and immune function parameters. This
approach aims to identify efficient, non-invasive laboratory biomarkers for the
early diagnosis of DR-TB. 50 patients with drug-susceptible tuberculosis (DS-TB)
and 50 patients with DR-TB who were diagnosed in the nearby hospital between
April 2024 and January 2025 were chosen. 51 healthy people who had physical
exams over the same time frame were also selected as the control group. In the



early morning, 5 ml of fasting venous blood was drawn from each of all subjects
and centrifuged for standby. Informed consent was obtained from all

Participants, who then signed the informed consent forms. We used Western
blotting (WB), transmission electron microscopy (TEM), and nanoparticle tracking
analysis (NTA) to find the biomarkers in the exosomes that were taken from each
of the three groups' plasma. The dual-luciferase experiment was used to verify

the targeting relationship between miR-122-5p and protein KNG1 and complement
C3. The RNA level of the miR-122-5p gene in plasma exosomes was detected by
real-time fluorescence quantitative PCR (qRT-PCR). The KNG1 level in the plasma
of the subjects was measured by ELISA, and the clinical indicators of the

patients were also collected. To assess the diagnostic effectiveness of the

genes found in the plasma exosomes, we used the receiver operating
characteristic (ROC) curve. We found that there is a targeting relationship

between miR-122-5p and protein KNG1 as well as complement C3. Meanwhile, the
level of miR-122-5p in the DR-TB group was significantly higher than that in the
DS-TB group and the HCs group, indicating a relatively high diagnostic efficacy.

A useful biomarker to enhance the diagnosis of DR-TB is the level of miR-122-5p
in plasma exosomes.

© 2025. The Author(s).

DOI: 10.1038/s41598-025-10639-1
PMCID: PMC12284156
PMID: 40695929 [Indexed for MEDLINE]

Conflict of interest statement: Declarations. Competing interests: The authors
declare no competing interests. Ethical approval and consent to participate: The
study was approved by the Human Ethics Committee of the Affiliated Hospital of
Hangzhou Normal University, and the ethics number was 2024(E2)-KS-069. Consent
for publication: Yes.

45. RpoB mutation patterns in Rifampicin-resistant tuberculosis: a Jiangxi Province
study, 2021-2023.

Sci Rep. 2025 Jul 31;15(1):27988. doi: 10.1038/s41598-025-11949-0.

Mao ZQ(#)(1)(2), Zhang QL(#)(1)(3), Zheng H#)(4)(2), Liu ZQ(1), Li FM(1), Xu
LS(1), Liang LC(1), Shu LH(1), Yang HQ(5).

Author information:

(1)Jiangxi Chest Hospital (Jiangxi Third People's Hospital), Nanchang, 330103, P
R China.

(2)Jiangxi Provincial Key Laboratory of Preventive Medicine, Jiangxi Medical



College, Nanchang University, Nanchang, 330006, P R China.

(3)Jiangxi Provincial Key Laboratory of Health Sciences, Jiangxi Chest Hospital
(Jiangxi Third People's Hospital), Nanchang, 330103, P R China.

(4)School of Public Health, Jiangxi Medical College, Nanchang University,
Nanchang, 330006, P R China.

(5)Jiangxi Chest Hospital (Jiangxi Third People's Hospital), Nanchang, 330103, P
R China. 13879158355@163.com.

(#)Contributed equally

Antimicrobial resistance in Mycobacterium tuberculosis (M.tb) strains presents a
significant challenge to global tuberculosis (TB) control efforts. This study

was conducted to explore the distribution and prevalence of mutations at various
sites within the 81 bp Rifampicin (RIF) resistance-determining region (RRDR) of
the rpoB gene in M.tb, as detected by the Xpert MTB/RIF assay. This
retrospective analysis encompassed 9,867 non-repeating patients diagnosed with
TB between 2021 and 2023. Cases with RR detected by the Xpert were included in
further detailed analysis. The study utilized Chi-square tests or Fisher's exact
tests to identify statistically significant differences in demographic variables

and the prevalence of rpoB gene mutations between RResistant TB (RR-TB) and
non-RR-TB groups. Multiple logistic regression analysis was employed to examine
the relationship between probe types and demographic variables, with a P-value
of less than 0.05 considered statistically significant. Over the three-year

study period, M. tb was identified in 2,927 cases, with 485 being RR-TB. While
individuals aged = 65 years constituted the largest absolute number of RR-TB
cases, the highest relative risk was observed in children aged 5-14 years
(OR=2.68, 95% CI 1.16-6.22, P =0.02) compared to the =65 reference group.
probe E missing emerged as the predominant mutation site, particularly prevalent
in pulmonary specimens and among individuals aged 55-64 years, with a
statistically significant difference (P <0.001). An upward trend in probe B
mutations was also observed, reaching statistical significance (x2 =6.614,

P =0.037).This molecular epidemiological study has identified the mutation
patterns within the rpoB gene that contribute to RR, as identified through the

use of Xpert technology over a three-year span in Jiangxi Province. The insights
gained are instrumental in informing individualized treatment regimens for RR-TB
patients by correlating mutation locations with resistance levels (e.g., probe E
mutations confer high-level resistance requiring second-line drugs, while probe

B mutations like D435Y may confer low-level "disputed” resistance). This
facilitates precision therapy, avoids unnecessary second-line treatments, and
reduces transmission. Future advancements in technology, such as large-scale
sequencing studies, could build upon these findings to further elucidate the
genetic variations at play. Ultimately, these discoveries could be corroborated
through rigorous in vitro and in vivo experimental research, reinforcing the
foundation of our understanding and response to antimicrobial resistance in

M.tb.
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Tuberculosis (TB) remains a major public health issue across the world and
national TB guidelines are an important resource for diagnosis and treatment.

This scoping review aimed to analyze how countries with the highest TB burdens
approach the integration of comorbidity and risk factor screening, diagnosis and
treatment, TB recurrence, and post-TB lung disease (PTLD) diagnosis and
management, within their TB guidelines. We used the Arksey and O'Malley
methodological framework to conduct a scoping review of TB guidelines among the
WHO list of highest-TB burden countries. We identified drug-susceptible,
drug-resistant, and consolidated guidelines through web searches and personal
contacts within TB programs. We translated guidelines into English as needed and
systematically extracted, recorded, and reviewed the guidelines to aggregate and
describe our findings. Among the 49 countries with the highest TB burden, we
successfully identified, translated, and analyzed 43 guidelines (24

drug-sensitive, 9 drug-resistance, and 10 consolidated) from 34 countries.
Recommendations for screening varied by comorbidity or risk factor with the four
most recommended being HIV/AIDS (100%), pregnhancy (73%) and liver disease (59%)
and mental health (59%). Recommendations for linkage to care were more
infrequent and also varied with the top four being HIV (88%), liver disease

(47%), diabetes (44%), and mental health (44%). Only 27 (79%) countries
specified diagnostic tests to assess for TB recurrence among individuals
presenting with symptoms post-TB treatment, with 25 recommending GeneXpert
MTB/RIF. Notably, only 7 (21%) countries mentioned PTLD in their guidelines,
with wide variations in their specific recommendations regarding screening,
diagnosis, and management. Our findings highlight the lack of detailed guidance
on how to properly diagnose and refer patients to appropriate care for various
comorbidities or risk factors which may significantly impact microbiological and
clinical TB treatment outcomes, including PTLD and ultimately point to an
important opportunity for improvement in future guidelines.
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OBJECTIVE: This study evaluated drug resistance profiles of Mycobacterium
tuberculosis (Mtb) isolates in West Java, Indonesia through phenotypic and

genomic approaches.

METHODS: We performed phenotypic drug-susceptibility testing (DST), coupled with
whole-genome sequencing (WGS) of 142 Mtb isolates identified as RIF-R
(Rifampicin resistant) using the Xpert MTB/RIF platform.

RESULTS: We found 107/142 (75%) isolates had high-level isoniazid resistance
(INH-R) and rifampicin resistance (RIF-R). Of 107 isolates, we found two had



novel katG mutations and three had large genome deletions encompassing the katG
gene conferring INH-R. We also did not detect pre-existing mutations resistant

to new and repurposed oral drugs bedaquiline (BDQ), pretomanid (Pa) and

linezolid (LZD).

CONCLUSIONS: Known drug-resistance conferring mutations reported in this study
can be detected by the newly launched Xpert MTB/XDR together with Xpert MTB/RIF,
providing clinicians with an expanded drug-susceptibility report without the

need for culturing and WGS. On the other hand,the novel mutations and deletions
found in this study are escaping routine diagnostics and could drive outbreaks

of MDR-TB in Indonesia. The mass rollout of new and repurposed drugs for the
treatment of drug-resistant TB in Indonesia is reassured by the absence of
pre-existing mutations in this study. However, tools for rapid detection of

resistance to these new drugs are urgently required to circumvent
treatment-emergent resistance.

Copyright © 2025 The Author(s). Published by Elsevier Ltd.. All rights reserved.
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PURPOSE: The objective of this study was to evaluate the efficacy of bedaquiline
(Bdq)-containing regimens in pre-extensively drug-resistant tuberculosis
(pre-XDR-TB) patients in Shenzhen, China, and to investigate the association
between Bdq resistance and unfavorable outcomes.

METHODS: Data were collected from 84 pre-XDR-TB patients categorized into Bdqg (n
= 46) and non-Bdq (n = 38) groups. Individuals in the Bdq group were treated



with Bdq alongside individualized background drugs. Commonly used drugs (>50% of
patients) in both groups were linezolid (Lzd), clofazimine (Cfz), cycloserine

(Cs) and pyrazinamide (Pza). Treatment outcomes were classified as cure,
treatment completion, treatment failure, loss to follow-up, or death. Logistic
regression analysis was conducted to determine independent predictors of
treatment success using potential risk factors, including age, sex, body mass
index (BMI), TB treatment history, and other factors. Whole-genome sequencing
(WGS) was conducted on clinical isolates from 4 patients with unfavorable
outcomes and 4 patients with favorable outcomes in the Bdq group.

RESULTS: Favorable treatment outcomes were observed in 89.13% (41/46) of the Bdq
group and 52.63% (20/38) of the non-Bdqg group (P = 0.0005). Univariate and
multivariate analyses identified Bdg was an independent factor associated with
treatment success (odds ratio [OR] = 11.572, 95% CI: 2.183-61.343, P = 0.004).
WGS identified an atpE_Ala63Pro mutation conferring Bdq resistance in one
patient with an unfavorable outcome. Additional resistance mutations included
Rv0678_Arg156fs (Bdq and Cfz resistance) and rplC_Cys154Arg (Lzd resistance).
CONCLUSION: Bdg-containing regimens significantly improved the treatment
outcomes among pre-XDR-TB patients. The emergence of resistance mutations
highlights the importance of routine drug resistance monitoring and rational

drug use. Expanding access to Bdq and other novel drugs at affordable prices is
vital for improving the success of pre-XDR-TB treatment.
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INTRODUCTION: Rifampicin/multi-drug resistant tuberculosis (RR/MDR-TB) treatment
regimen selection and its treatment duration are significantly influenced by the
degree of lung damage identified with baseline chest x-rays (CXR). Hence, this

study was aimed at determining baseline CXR features and their associated

factors in Addis Ababa, Ethiopia.

METHODS: The data was collected from 324 RR/MDR-TB patients who had baseline
chest x-rays. The data was collected using a structured checklist containing
socio-demographics, baseline chest x-rays, and other clinical variables. It was
entered into Epi Data 4.1 and then exported to SPSS version 25 for data cleaning
and analysis. A binary logistic regression model was fitted. Bivariate logistic
regression was done first, then variables with a p-value < 0.2 were taken into

the multivariable logistic regression analysis. Variables with a p-value <0.05

were reported as statistically significant.

RESULTS: Of the 324 study participants, nearly 74% (239) of them had abnormal
baseline CXR features. The most common abnormal CXR feature was cavitation,
followed by consolidation. In RR/MDR-TB patients with malnutrition, anemia, and

any previous TB treatment history, the most common abnormal radiologic feature
was cavitation. Daily laborer [AOR =0.1 (95% CI: 0.01, 0.55)], BMI < 18.5 kg/m2
[AOR =1.8 (95% CI: 1.02, 3.17)], HIV-positive [AOR =0.41 (95% CI: 0.2, 0.86)],

and comorbidities [AOR =0.32 (95% CI: 0.15, 0.67)] were significantly

associated with abnormal CXR features in RR/MDR-TB patients.

CONCLUSIONS AND RECOMMENDATIONS: In our study, the majority of RR/MDR-TB
patients had abnormal CXR features, of which cavitation was the most common.
Therefore, further study needs to be done prospectively at the multi-center

level since the extent of lung damage identified by CXR is one of the

determining factors for DR-TB treatment regimen selection, DR-TB treatment
duration, help diagnose DR-TB clinically, and TB sequelae.
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IMPORTANCE: Tuberculosis (TB) is now understood to exist on a spectrum from TB
infection to active TB disease. While World Health Organization guidelines

target TB infection and TB disease, they overlook individuals with early TB in

the middle of this spectrum.

OBJECTIVE: To evaluate chest radiograph (CR)-guided screening strategies among
household contacts (HHCs) of patients with TB in a high-burden setting.

DESIGN, SETTING, AND PARTICIPANTS: This decision analytical model was
constructed from June 1 to November 31, 2024. Community-based care in an
environment with high TB burden and limited resources was used as the setting in
Lima, Peru. Participants included a hypothetical cohort of 1000 HHCs with

positive results of a tuberculin skin test and negative results of a sputum

culture who were cleared of TB disease based on a clinician's evaluation. The
hypothetical cohort was based on the clinical and demographic features of a

cohort studied between September 1, 2009, and August 29, 2012.
INTERVENTIONS: Strategy 1 included CR screening to rule out TB disease followed
by TB preventive therapy for all; strategy 2, CR screening with treatment for TB
disease for those with abnormal CR findings and TB preventive therapy for those



without; and strategy 3, observation without pharmacological intervention. We
modeled 6 intervention scenarios by applying strategies 1 and 2 to the entire

HHC population, to HHCs younger than 35 years, and to HHCs younger than 19 years
(Peru's national TB policy).

MAIN OUTCOMES AND MEASURES: TB cases averted, serious adverse events (SAEs), and
drug resistance.

RESULTS: A simulated cohort of 1000 HHCs with age and clinical status

distributions was based on a previously published cohort of 12767 TB HHCs in

Lima, Peru. Of these, 7661 (60.0%) were male, 4212 (33.0%) were younger than 15
years, and 444 (3.4%) developed TB during 1 year of follow-up. Strategy 2

applied to all HHCs reduced TB cases by 71% to 81%, outperforming strategy 1
applied to all HHCs, which reduced cases by 49% to 69%. Strategy 2 reduced
acquired isoniazid resistance but increased SAEs. When both strategies were
restricted to HHCs younger than 19 years, strategy 2 reduced TB cases by 42% to
50%. Expanding treatment to older adults further reduced cases but also

increased SAEs (19-22 additional SAESs).

CONCLUSIONS AND RELEVANCE: In this model of TB HHC management, CR-guided
identification and treatment of early TB was more effective than universal

isoniazid preventive therapy, especially in children and young adults.

Trade-offs between benefit and harm must be carefully considered in older

adults.
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BACKGROUND: WHO recommends all-oral bedaquiline (BDQ) and linezolid
(LZD)-containing regimens for rifampicin-resistant TB (RR-TB). In Niger, high

cure rates were achieved using an adaptive short treatment regimen (aSTR) with a
second-line injectable drug (SLID) and LZD, where LZD replaced the SLID in case
of any ototoxicity detected on monthly audiometry. In 2020, WHO recommended a
short oral BDQ/LZD regimen (0STR). However, the success reported for oSTR was
lower than for aSTR in Niger. The 'SHOrt ORal Treatment' trial therefore

compared the safety and efficacy between aSTR and oSTR in Niger.

METHODS: In this pragmatic clinical trial, patients with

fluoroquinolone-susceptible RR-TB were assigned by alternate months to aSTR or
oSTR. Regression models estimated the association between regimen and safety
(grade 3-4 adverse events [AEs]) and efficacy (excluding loss to follow-up).
RESULTS: Between 2021-2022, 158 RR-TB patients were included, 80 on oSTR and 78
on aSTR. Overall, 34 patients experienced 43 grade 3-4 AEs (anaemia: 15,
neurotoxicity: 11, vomiting: 8, hepatitis: 7, arthralgia: 1, QTc prolongation:

1). Grade 3-4 AEs occurred in 26/80 (32.5 %) on oSTR versus 8/78 (10.3%) on
aSTR, with anaemia, neurotoxicity and arthralgia being significantly higher in

the oSTR group. Ototoxicity and nephrotoxicity appeared more frequently during
the aSTR, but none evolved to grade 3. Patients treated with oSTR had a 3-fold
increase in grade 3-4 AE (aHR 3.04;95% CI:1.36-6.80). End-of-treatment success
was similar for oSTR compared to aSTR.

CONCLUSION: aSTR was safer than oSTR and both approaches had a similar treatment
efficacy.

© 2025 The Authors.
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Bedaquiline (BDQ) has gradually become a core drug in drug-resistant
tuberculosis (DR-TB) treatment, and the additional benefits of prolonging BDQ

use remain unclear. Patients with DR-TB who received a BDQ-containing regimen
from three Chinese clinical centers between 1 March 2018 and 31 December 2021
were retrospectively analyzed. Treatment outcomes and adverse drug reactions
were compared between 6-month and prolonged BDQ treatment group before and after
adjustment by propensity score matching (PSM). A total of 160 patients were
enrolled, 72 patients were treated with BDQ for 6 months, and 88 patients were
over 6 months, of which the median duration was 9 months (IQR: 8-11 months).
After PSM adjustment, there were no significant differences in treatment outcome
between the prolonged groups (7-9, 10-12, >12 months) and the 6-month group (all
P > 0.05). A total of 35 patients met the criteria for BDQ prolongation but did

not receive it, resulting in a success rate of 60%, significantly lower than the
prolonged group (78.4%, P = 0.038); however, after adjustment by PSM, there was
no statistically significance (P > 0.05). The median treatment duration (23

months, IQR: 18.50-25.00 months) was significantly longer than the prolonged
group (18 months, IQR: 15.00-20.25 months, P < 0.001). Additionally, two deaths



occurred in the prolonged group, and none in the 6-month group. The cause of
death in one patient was adjudicated as anti-TB treatment-related, while the

other one was considered not. There were no significant differences in the
effectiveness and safety between 6-month and prolonged group, it's still
recommended to prolong BDQ use under close monitoring when anti-TB drugs are
insufficient to form an effective treatment regimen. Prolonged use of BDQ
achieved similar treatment outcomes while potentially shortening the overall
anti-TB duration.IMPORTANCEThis real-world retrospective cohort study provides
critical evidence on the extended application of Bedaquiline (BDQ) in managing
drug-resistant tuberculosis (DR-TB). To date, the effectiveness and safety data
regarding prolonged BDQ treatment are still lacking, and the additional benefits

of prolonged BDQ use remain unclear. Our findings notably demonstrate that
prolonged use of BDQ can achieve similar treatment success rates while
potentially shortening the overall anti-TB treatment duration. We conclude that
when the anti-TB drugs are insufficient to form an effective treatment regimen,
prolonged BDQ use with rigorous safety monitoring is recommended. Our study
significantly advances the evidence base for prolonged use of BDQ in clinical
practice.
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Drug-resistant tuberculosis (DR-TB) disproportionately affects rural China, yet
the molecular and epidemiological drivers of this disparity remain inadequately
explored. This study investigates resistance evolution and transmission dynamics
in Xianning, China, using longitudinal data from 3,865 culture-positive
pulmonary tuberculosis patients (2016-2023). Phenotypic drug susceptibility
testing for 14 commonly used anti-tuberculosis drugs showed a stable
multidrug-resistant tuberculosis (MDR-TB) rate of 6.6%, while mono-resistance
increased from 8.5% to 12.9% over the study period. Notably, 19.3% (53/275) of
patients with 22 months of culture positivity developed new phenotypic
resistance during treatment. Whole-genome sequencing of strains from the last
two years identified resistance accumulation through two additional mechanisms:
(i) acquisition of resistance via unfixed mutations in individuals and (ii)
transmitted strains harboring novel resistance-conferring mutations absent in
parental clones within genomic clusters. For the combined cases of resistance
accumulation, multivariable logistic regression revealed that baseline drug
resistance increased the risk more than threefold (aOR = 3.65-5.28, varying by
resistance type), while rural residence independently doubled the risk (aOR =
2.60, 95% confidence interval:1.11-6.49). Furthermore, three of five genomic
clusters with resistance accumulation exhibited urban-rural transmission,
highlighting risks linked to cross-district care-seeking. These findings
underscore how systemic healthcare barriers in rural China drive DR-TB through
both treatment failures and strain transmission. Urgent action is needed to
decentralize rapid resistance screening and implement tiered care models in
primary clinics to curb transmission and mitigate the expanding DR-TB
threat.IMPORTANCEThe ongoing epidemic of drug-resistant tuberculosis (DR-TB) in
resource-poor settings poses a major public health challenge. This study sheds
light on the evolution of DR-TB and its community transmission dynamics in
central rural China, suggesting that unequal healthcare may exacerbate
resistance accumulation risks by driving acquired resistance through inadequate
treatment as well as facilitating strain transmission with escalating drug
resistance. These findings emphasize the critical need for decentralized, rapid
drug-resistance screening, and enhanced diagnosis and treatment strategies in
primary care settings, prioritizing vulnerable populations to curb this growing
threat.
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Mycobacterium Growth Indicator Tube (MGIT) 960 culture is critical for
tuberculosis (TB) drug susceptibility testing (DST) but is vulnerable to
contamination. We evaluated the accuracy of Xpert MTB/XDR, a molecular DST for
isoniazid, fluoroquinolone, amikacin, and ethionamide, on to-be-discarded
contaminated growth. Xpert MTB/XDR was applied to acid-fast-bacilli-negative,
contaminated cultures from sputum from people with rifampicin-resistant TB when
Xpert MTB/XDR on sputum was unsuccessful (not resistant or susceptible for all
drugs), either at diagnosis (Cohort A) or during treatment monitoring (Cohort

B). Future DSTs within 3 months served as a reference standard. We determined
potential care cascade improvements. In Cohort A, 10% (66/650) of people had a
contaminated culture; 89% (59/66) of contaminated growths were Xpert MTB/XDR
TB-positive. Sensitivity and specificity for isoniazid, fluoroquinolone,

amikacin, and ethionamide resistance were 100% (95% confidence interval [CI] 85,
100) and 100% (79, 100); 100% (59, 100) and 100% (89, 100); 100% (16, 100) and
100% (91, 100); and 100% (72, 100) and 96% (78, 100), respectively. In Cohort B,



22% (28/129) of people with a contaminated culture were Xpert MTB/XDR
TB-positive. Of these, 57% (16/28), 7% (2/28), and 43% (12/28) were isoniazid-,
fluoroquinolone-, and ethionamide-resistant (in two, one, and four people,
respectively, this would be the first resistant result). In both cohorts,

time-to-DST could improve by a median (IQR) of 22 (12-42) days. Xpert MTB/XDR on
contaminated MGIT960 cultures had high sensitivity and specificity for DST. This
approach could mitigate culture contamination's negative effects and improve

gaps in the drug-resistant TB diagnostic cascade.

IMPORTANCE: Culture contamination is a common impediment to drug susceptibility
testing for tuberculosis, the single biggest infectious cause of death globally.

Xpert MTB/XDR is a World Health Organization-recommended rapid molecular test
for second-line drug resistance. We evaluated Xpert MTB/XDR on contaminated
liquid culture growth that would otherwise be discarded, with the people who
provided these specimens potentially lost from care cascades. By applying Xpert
MTB/XDR to contaminated growth in a high-volume programmatic laboratory, we
found the number of people who had second-line DST improved, as did the number
of resistant cases diagnosed and time to diagnosis. Furthermore, DST information
was generated in people who otherwise would have had none. This approach can
therefore reduce the effect of culture contamination on tuberculosis DST,

permitting earlier diagnosis and effective treatment initiation and potentially
ultimately contributing to improving clinical outcomes and reducing transmission

of drug-resistant TB.

DOI: 10.1128/jcm.00580-25
PMCID: PMC12345176
PMID: 40590556

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

55. Incidence of QT interval prolongation in patients receiving bedaquiline for
drug-resistant tuberculosis in Sub-Saharan Africa: a protocol for systematic
review and meta-analysis.

BMJ Open. 2025 Jul 28;15(7):e096709. doi: 10.1136/bmjopen-2024-096709.

Okello-Obol M(1), Pitua 1(2), Okema JN(3), Ekwem D(4)(5), Bongomin F(6)(7), Olum
R(8).

Author information:

(1)Faculty of Medicine, Gulu University, Gulu, Uganda
morrishokello2016@gmail.com.

(2)School of Medicine, Makerere University College of Health Sciences, Kampala,
Uganda.



3)Faculty of Medicine, Gulu University, Gulu, Uganda.

4)Department of Internal Medicine, St. Mary's Hospital, Lacor, Gulu, Uganda.
5)School of Health Sciences, Cavendish University, Kampala, Uganda.
6)Department of Medical Microbiology and Immunology, Gulu University, Gulu,
Uganda.

(7)Department of Internal Medicine, Gulu Regional Referral Hospital, Gulu,
Uganda.

(8)School of Public Health, Makerere University, Kampala, Uganda.

(
(
(
(

INTRODUCTION: Tuberculosis (TB) remains a major public health challenge in
Sub-Saharan Africa, exacerbated by the high prevalence of drug-resistant TB
(DR-TB) and its strong association with HIV. Bedaquiline (BDQ), approved by the
WHO in 2013, offers a promising treatment for DR-TB, including
multidrug-resistant TB (MDR-TB) and extensively DR-TB (XDR-TB). However, BDQ has
been associated with QT interval prolongation, a condition that can lead to
serious cardiac arrhythmias such as torsades de pointes. This systematic review
and meta-analysis aims to quantify the incidence of QT interval prolongation in
patients receiving BDQ for DR-TB in Sub-Saharan Africa and identify predictors
of this adverse effect.

METHODS AND ANALYSIS: We will conduct a comprehensive search of PubMed, Embase,
Cochrane Library, Web of Science and African Journals Online using medical
subject headings and keywords related to 'BDQ', 'DR-TB', 'QT interval
prolongation' and 'Sub-Saharan Africa'. Eligible studies will include randomised
controlled trials, cohort studies, case-control studies and observational

studies conducted in Sub-Saharan Africa. Study titles and abstracts will be
initially screened, and full texts will be retrieved and reviewed against

eligibility criteria. Relevant data will be extracted from the selected articles

and assessed for risk of bias. The primary outcome will be the pooled incidence
of QT interval prolongation. Data will be synthesised using a random-effects
model meta-analysis if significant heterogeneity is present; otherwise, a
fixed-effects model will be applied.

ETHICS AND DISSEMINATION: This study will use published data, requiring no
ethical approval. Findings will be disseminated through peer-reviewed
publications and conference presentations to inform clinical guidelines and
DR-TB treatment policies in Sub-Saharan Africa.
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Extrapulmonary tuberculosis (EPTB) is characterized by a very low bacterial load
and could remain undiagnosed for a long time in a number of cases due to

atypical presentation. Conventional methods and their time to results are not
always helpful in rapidly making an EPTB diagnosis and initiating appropriate
treatment. In order to accelerate the bacteriological confirmation, we evaluated

the benefits of systematically using nucleic acid amplification test (NAAT) on
extrapulmonary specimens for TB diagnosis in a developed country. From November
2017 to March 2021, all extrapulmonary samples received at the mycobacteriology
department were subjected to both conventional methods and Xpert MTB/RIF Ultra.
The time savings and the diagnostic performance of reflex tests were evaluated.
During the study period, 691 samples were included, 85 (12.3%) were NAAT
positive for Mycobacterium tuberculosis complex (MTBC), and only 1 for a rpoB
mutation. The overall rate of invalid NAAT results was low, 0.9%. The average

time to results of NAAT was 1.3 days compared to 18 days for positive culture,
allowed to accelerate the EPTB diagnosis by 16 days. Overall NAAT sensitivity

and specificity were 87.9% and 94.6%, respectively. No discrepancy was found
among the 67 results involving the detection of rifampicin resistance. NAAT is a
quick and consistent diagnostic test for EPTB with a potential turnaround time

of 2 hours. Its systematic use could allow EPTB diagnosis and treatment faster

by revealing results days to weeks before culture and drug susceptibility
testing.IMPORTANCETuberculosis is considered the deadliest infectious disease in
the world. Although tuberculosis most commonly affects the lungs, it also

affects other sites referred to as extrapulmonary tuberculosis (EPTB). Diagnosis

of EPTB is difficult and often delayed. We evaluated the benefits of

systematically and routinely using a nucleic acid amplification test on all



extrapulmonary specimens received at the mycobacterial core laboratory for EPTB
diagnosis. Using a rapid (80 minutes) and easy-to-perform test, we accelerated
the definitive diagnosis by an average of 16 days.
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In this Review, we summarise outputs from a multidisciplinary consultation
convened by WHO between July 11 and 13, 2023, to discuss hepatitis B virus (HBV)
drug resistance (HBVDR). Treatment of chronic HBV infection with highly

effective nucleos(t)ide analogue agents, tenofovir and entecavir, is a crucial
intervention that supports the global goal of elimination of HBV infection as a

public health threat. The risk of HBVDR as a threat to treatment outcomes is
currently considered low from a public health perspective; however, drug

resistance can influence individual outcomes, particularly among those who are
treatment-experienced. We highlight the need to develop appropriate prevention,
monitoring, and surveillance approaches for HBVDR, to support investment in the
global scale-up of HBV diagnosis and treatment. Recommendations for the HBVDR
field will ultimately be incorporated into a WHO integrated Global Action Plan

for drug-resistant HIV, viral hepatitis, and priority sexually transmitted

infections.
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BACKGROUND: In STAND and SimpliciTB, clinical trials for drug-susceptible TB,
regimens containing pretomanid, pyrazinamide, and other agents (PaZX) had more
hepatotoxicity than the standard-of-care regimen of isoniazid, rifampicin,
pyrazinamide, and ethambutol (HRZE). In Nix-TB and ZeNix, clinical trials for
drug-resistant TB, the regimen of bedaquiline, pretomanid, and linezolid (BPaL)
demonstrated a favorable benefit-risk profile. We compare the hepatic safety of
HRZE, PaZX, and BPaL in their respective populations.

METHODS: In this post-hoc analysis of data from six clinical trials, rates of
treatment-emergent elevations of alanine transaminase (ALT) during the first 8
weeks of treatment were estimated by Kaplan-Meier (KM) analysis and compared via
log-rank testing and Cox modeling.

RESULTS: The KM-estimated probabilities of treatment-emergent ALT elevations
greater than 3x the upper limit of normal (>3xULN) were 5.36%, 12.7%, and 11.4%
for HRZE, PaZX, and BPaL, respectively. The only significant (p < 0.05)

difference was HRZE versus PaZX. The probabilities of ALT elevations >8xULN were
2.68%, 4.58%, and 1.05%, with the only significant difference being PaZX versus
BPaL.

CONCLUSIONS: BPaL and HRZE have similar hepatic safety profiles in their
respective populations. Pretomanid and pyrazinamide should be co-administered
only when the benefit outweighs the risk.
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Tuberculosis is a communicable disease caused by Mycobacterium tuberculosis
(Mtb). It is one of the major global public health problems that leads to a high
morbidity and mortality rate. Drug resistance in Mycobacterium tuberculosis

(Mtb) is another significant and persistent public health concern. The

development of effective TB vaccines and treatments requires a better
understanding of the intricate interactions between M. tuberculosis and host
immunity. We previously reported that sorafenib (SRB) reduces bacterial growth

by allosterically inhibiting ornithine acetyltransferase (MtArgd), an essential
enzyme in the arginine biosynthesis pathway of Mtb. Here, we report on the
antimicrobial activity of sorafenib in preclinical mouse models of tuberculosis.
Sorafenib is a potent drug approved by the Food and Drug Administration (FDA)
for treating several types of cancer. The current study is focused on the
immunomodulation that SRB induces in the host, specifically the immunological
response that is triggered to combat the pathogenicity and survival of the
bacteria.Here, we show that SRB significantly sterilizes the bacterial burden in
chronic infection animal models of tuberculosis by reducing the number of
Mtb-susceptible alveolar macrophages (AMs), and that SRB is more effective when
combined with rifampicin (RIF). In the current study, we documented a new immune
modulatory characteristic of sorafenib that, upon SRB treatment, markedly
increased effector T cells (Teff - CD4+CD25low and CD8+CD25low) activity and
decreased regulatory T cells, the immunosuppressive T cells (Treg- CD4+CD25high



and CD8+CD25high) function. In conclusion, our studies revealed that SRB is
beneficial for both boosting an efficient T cell response and lowering the
tubercular load.
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BACKGROUND: Tuberculosis (TB) can easily spread among students and can lead to
an outbreak once there is an infection in a school. Outbreaks of drug-resistant

TB (DR-TB) in schools have occasionally been reported, but the profile of DR-TB

in students in a province has rarely been described. This study was conducted to
determine the prevalence of DR-TB and factors associated with it in students in



Henan Province, China.

METHODS: We retrospectively reviewed the data of 3527 pulmonary TB patients
among students with culture-confirmed Mycobacterium tuberculosis (M.tb) isolates
collected from the Tuberculosis Information Management System of the China
Disease Prevention and Control Information System from 2015 to 2021. Prevalence
of DR-TB was analyzed. Comparisons between categorical variables were analyzed
using the chi-square test or Fisher's exact test as appropriate. Logistic

regression models were used to identify the factors associated with DR-TB.
RESULTS: Any DR-, RR (rifampin resistance)- and MDR (multi-drug resistance) -TB
rates in students were 10.46%, 7.91% and 6.10%, respectively. And they all
showed a downward trend from 2015 to 2021 (p <0.001). Previously treated cases
were 7.30 (95% ClI: 5.30, 10.05), 8.60 (95% CI: 6.14,12.14) and 9.43 (95% CI:
6.64,13.40) times more likely than the new cases to be diagnosed with Any DR-TB,
RR-TB and MDR-TB, respectively. Patients from schools in the western region of
Henan had greater odds of having Any DR- (AOR =2.06, 95% CI: 1.31, 3.24), RR-
(AOR=2.81, 95% CI: 1.66, 4.76) and MDR-TB (AOR =2.07, 95% CI: 1.13, 3.80)
than those from schools in the northern region. Males had a 1.40-fold (95% CI:

1.11, 1.78), 1.34-fold (95% CI: 1.02, 1.75) greater likelihood of being

diagnosed with Any DR- and RR-TB, respectively. The risk of being diagnosed with
MDR-TB was 1.42 (95% CI: 1.00, 2.02) times greater in students migrant between
prefectures of the province than in the locals.

CONCLUSION: The prevalence of DR-TB among students with PTB in Henan, China,
significantly decreased from 2015 to 2021. Previous treated cases and those in
west-region schools in Henan were at greater risk of being diagnosed with Any

DR-, RR- and MDR-TB. In addition, males were more likely to be diagnosed with
Any DR- and RR-TB. It requires further study that whether those who migrated
between prefectures of the province were more likely to be diagnosed with
MDR-TB.
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BACKGROUND: Drug susceptibility testing (DST) is essential for starting people

on effective tuberculosis (TB) regimens. No published data exist for the
high-throughput LiquidArray MTB-XDR (LA-XDR) test, which detects Mycobacterium
tuberculosis complex (MTBC) and fluoroquinolone, amikacin, ethambutol, and
linezolid susceptibility (the latter 2 have no rapid DSTs available).

METHODS: We enrolled people (N = 720) with presumptive TB who provided 2 sputum
samples for an Xpert MTB/RIF Ultra assay and a culture (MTBC reference
standard). Phenotypic DST and Sanger sequencing were the composite reference
standards. LA-XDR on the manual FluoroLyse and automated GenoXtract fleXT
(fleXT) DNA extraction methods were compared.

RESULTS: For MTBC, LA-XDR had similar sensitivities (85%-87%) and specificities
(99%) using each extraction method. Drug susceptibility sensitivities (95%
confidence interval) varied: 94% (86%-98%) for fluoroquinolones, 64% (45%-80%)
for amikacin, and 88% (79%-93%) for ethambutol (specificities of 97%-100%). Six
of 7 (86%) resistant linezolid isolates were detected. LA-XDR with fleXT had
indeterminate proportions of 21/251 (8%), 2/251 (1%), 63/251 (25%), and 93/251
(37%) for fluoroquinolones, ethambutol, amikacin, and linezolid, respectively
(amikacin and linezolid indeterminates were higher with FluoroLyse-extracted

DNA). In a hypothetical population of 100 smear-negative people with
fluoroquinolone-resistant TB undergoing fleXT DNA extraction, 25 (25%) would be
missed (1 extraction error, 2 invalid results, 15 MTBC-negative, 6
fluoroquinolone-indeterminate, and 1 false-susceptible).

CONCLUSIONS: LA-XDR met the minimum World Health Organization target product
profile for a next-generation, sputum-based, moderate-complexity DST with high
fluoroquinolone and ethambutol resistance sensitivity, moderate amikacin



resistance sensitivity, and promise for linezolid resistance, for which more
data are needed. Improved LA-XDR MTBC detection would reduce missed resistance.
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OBJECTIVE: Acute kidney injury (AKI) is a common and serious adverse effect
during tuberculosis (TB) treatment in clinical settings, particularly in

patients with drug-resistant TB. AKI may lead to treatment interruption and poor
prognosis. Early identification of patients at high risk for AKl is crucial to

improve clinical outcomes.

METHODS: We retrospectively enrolled 571 TB patients, divided into training and
validation cohorts. LASSO and multivariate logistic regression were used to
identify risk factors, and the nomogram was evaluated using AUC, calibration,
and decision curve analysis (DCA).

RESULTS: This study included 571 patients with TB. In this study, five variables
(age, hypertension, diabetes, Scr, and ALB) were included to construct a
nomogram for predicting AKI caused by drug resistance to TB. The AUC of the
training set and validation set were 0.809 (95% CI: 0.7480-0.871, P < 0.001) and
0.841 (95% CI: 0.765-0.918, P < 0.001), respectively, indicating that the
prediction model had good discriminative performance. The calibration curve
shows that the predicted values of the model are basically consistent with the
actual values, indicating good performance. DCA suggests that almost all ranges
of TB patients can benefit from this new predictive model, indicating good

clinical utility.



CONCLUSION: The nomogram model of AKI caused by drug resistance to TB
established in this study has good predictive value and helps identify high-risk
populations.
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BACKGROUND Multidrug-resistant tuberculosis (MDR-TB) continues to pose a serious
public health challenge, especially when associated with tuberculous meningitis
(TBM), which complicates treatment due to the need for central nervous system
(CNS) penetration and non-oral administration routes. This case report describes

a 24-year-old woman with MDR pulmonary tuberculosis and tuberculous meningitis
(TBM) successfully treated with a combination of pyrazinamide, levofloxacin,
cycloserine, and linezolid. CASE REPORT A previously healthy 24-year-old woman
from Jilin Province, China presented with fever, headache, and impaired
consciousness. Chest computed tomography (CT) showed centrilobular nodules and
tree-in-bud appearances, while magnetic resonance imaging (MRI) revealed basal
meningeal enhancement and tuberculomas. Acid-fast bacilli (AFB) were detected on
smear microscopy of cerebrospinal fluid (CSF), and culture confirmed
Mycobacterium tuberculosis. Drug susceptibility testing confirmed MDR-TB. Due to
impaired consciousness, the treatment regimen was selected based on CNS
penetration and enteral administration compatibility. A combination of

pyrazinamide, levofloxacin, cycloserine, and linezolid was administered over 18



months. Bedaquiline and pretomanid were not used due to insufficient CNS
penetration data at the time and limited availability in Japan. The patient

required prolonged mechanical ventilation and was discharged in a minimally
conscious state after 541 days. CONCLUSIONS This case highlights the importance
of individualized drug selection for MDR-TB with CNS involvement. In managing
tuberculosis, especially in low-incidence countries, the epidemiological

background of the patient's country of origin should also be considered. Early
diagnosis and appropriate drug selection were critical to the patient's survival
despite severe neurological sequelae.
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Recent advances in whole genome sequencing have facilitated the understanding of
drug resistance patterns and lineage distribution of M. tuberculosis worldwide.

In this study, we aimed to determine the genetic diversity of MTB isolates from
presumptive pulmonary TB patients obtained from a state prevalence survey. A

total of 124 isolates were available for further characterisation, out of which

71 (57.2 %) and 47 (37.9 %) were subjected to sequencing and phenotypic DST,
respectively. The phenotypic resistance profile revealed 3 isolates with

multidrug resistance and 3 with mono-INH resistance. Out of 71 isolates,
sequencing data were available for 61 (85.9 %), where the lineage distribution



and drug resistance profile were analysed in comparison with phenotypic DST
results. All the mutations were significant, accounting for one or the other
resistance pattern. The concordance between pDST and gDST for the drugs was
above 90 % except for ETH (77 %) and INH (87 %). The phylogenetic analysis of
the lineage distribution revealed three clusters with MDR isolates belonging to
lineage 1 and lineage 3. While lineage 2 is more frequently associated with MDR
distribution both in India and worldwide, we did not find any lineage 2 MDR-TB
isolates in our study. The use of WGS analysis improved our understanding of the
genetic characteristics of MTB and its correlation with DR-TB transmission.
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Pyrazinamide (PZA) is a cornerstone of first-line antitubercular drug therapy
and is unique in its ability to kill nongrowing populations of Mycobacterium
tuberculosis through disruption of coenzyme A (CoA) metabolism. Unlike other
drugs, PZA action is conditional and requires potentiation by host-relevant



environmental stressors, such as low pH and nutrient limitation. Despite its

pivotal role in tuberculosis therapy, the durability of this crucial drug is

challenged by the emergent spread of drug resistance. To advance drug discovery
efforts, we characterized the activity of a more potent PZA analog,
morphazinamide (MZA). Here, we demonstrate that like PZA, MZA acts in part
through impairment of CoA metabolism. Unexpectedly, we find that, in contrast to
PZA, MZA does not require potentiation and maintains bactericidal activity

against PZA-resistant strains due to an additional mechanism involving aldehyde
release. Further, we find that the principal mechanism for resistance to the
aldehyde component is through promoter mutations that increase expression of the
mycothiol oxidoreductase MscR. Our findings reveal a dual-action synergistic
mechanism of MZA that results in a faster Kkill rate and a higher barrier to
resistance. These observations provide new insights for the discovery of

improved therapeutic approaches for addressing the growing problem of
drug-resistant tuberculosis.
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We developed and validated a novel bioanalytical method for the simultaneous
quantification of levofloxacin, linezolid, moxifloxacin, delamanid, bedaquiline,
clofazimine, and pretomanid, along with the metabolites of delamanid (DM-6705)
and bedaquiline (N-desmethyl-bedaquiline, M2), in human lung tissue samples.
Following homogenization by bead beating and extraction by protein

precipitation, the analytes were separated on an Agilent 1260 Infinity || HPLC
system using a Poroshell 120 C18 EC (2.1 mmx50 mm, 2.7 ym) column with gradient
elution, applying a mobile phase consisting of 0.1 % formic acid in water and

0.1 % formic acid in a mixture of acetonitrile and methanol. Detection and
quantification of the analytes and their stable isotope labelled internal

standards were performed on a Sciex API 5500 QTrap mass spectrometer using
positive electrospray ionization and multiple reaction monitoring. Validation
according to the guidelines of the FDA and EMA proved the method to be precise,
accurate, and robust with no significant influence of matrix components. The
application of the method to the analysis of clinical samples demonstrated the
feasibility of quantifying the second-line anti-tuberculosis drugs in human lung
tissue and the potential to provide insights into the drug distribution across

the infection sites in the lung.
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BACKGROUND: Tuberculosis (TB) treatment monitoring is hindered by the lack of a
rapidly measured biomarker that accurately predicts clinically relevant

outcomes. Symptom screening poorly correlates with bacillary burden. Although
culture is a direct measure of viable bacillary burden, the long turnaround time
makes it clinically irrelevant.

METHODS: The TB treatment monitoring potential of stool-based, quantitative
polymerase chain reaction (qQPCR) was prospectively assessed among 231
participants of all ages from Eswatini, Tanzania, and Mozambique with
microbiologically confirmed TB. Stool gPCR results were compared to sputum
culture, persistent symptoms, drug resistance, and World Health Organization TB
outcomes.

RESULTS: Quantitative bacillary burden measured by stool gPCR strongly
correlated with sputum culture at baseline (Spearman correlation rs = 0.79; P <
.001). Stool was successfully collected at >90% of all timepoints, while sputum
collection decreased to <50% at the end of therapy. Participants with isoniazid



or rifampin resistance demonstrated decreased bacillary clearance by sputum
culture and stool gPCR during the first 2 weeks of treatment. Participants who
remained culture positive at 2 months had a slower decrease in bacillary burden
measured by stool gPCR compared to those who were culture negative by 2 months.
The odds of a participant being culture positive at 2 months was associated with

a lower initial gPCR cycle threshold (odds ratio [OR], 0.792; P = .004), and a

smaller absolute difference between the gPCR cycle threshold measured at 2 weeks
and baseline (OR, 0.72; P = .0006). Neither sputum culture, sputum Xpert Ultra,

or stool qPCR was associated with resolution of symptoms or in-treatment death.
CONCLUSIONS: Stool-based TB treatment monitoring correlates with sputum culture
but provides results faster, leverages a more accessible specimen, and

identifies patients with TB who are at risk for drug resistance and persistent

2-month culture positivity. None of the quantitative tests of bacillary burden

singularly could predict symptom resolution or death.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (M.tb), remains a
serious infectious disease posing significant global health challenges. A
critical evolutionary feature of M.tb is its genome encoding a set of
eukaryotic-like secretory proteins, which facilitate intracellular survival by
manipulating host immune responses. However, the specific eukaryotic-like
secretory proteins that facilitate M.tb intracellular survival and their



regulatory mechanisms on host immunity remain uncharacterized. In this study, a
mutant library comprising 137 potential eukaryotic-like secretory proteins was
constructed using clustered regularly interspaced short palindromic repeats
(CRISPR)-non-homologous end joining genome editing technology. Subsequently,
macrophages were infected with the mutant library, and CRISPR sequencing enabled
preliminary identification of virulence factors associated with bacterial

intracellular persistence. To validate the screen, two genes (Rv0066¢ and
Rv3139) exhibiting the most pronounced reduction in intracellular survival rates
when mutated were selected for the construction of large-fragment knockout
strains (ARv0066¢ and ARv3139). Subsequent macrophage infection assays
reconfirmed the impaired intracellular survival of these two mutants. RNA-seq
analysis was conducted to characterize host gene expression profiles during
ARv0066¢-infected macrophage interactions. RNA-seq analysis of macrophages
infected with wild-type and ARv0066c¢ strains identified 138 differentially
expressed genes, with 75 upregulated and 63 downregulated in ARv0066¢. Gene
ontology clustering of these differentially expressed genes highlighted

molecular functions related to chemokine binding, chemokine-mediated signaling
pathways, Ras protein signal transduction, and calcineurin-mediated signaling.
Collectively, this work established a potential eukaryotic-like secretory

protein mutant library and identified two novel M.tb effectors governing
intracellular survival, providing potential new targets for anti-TB drug
development.

IMPORTANCE: Eukaryotic-like secretory proteins that subvert host immunity to
enable intracellular persistence are a key evolutionary adaptation of
Mycobacterium tuberculosis (M.tb). In this study, we established a mutant

library targeting 137 potential eukaryotic-like secretory proteins through

clustered regularly interspaced short palindromic repeats
(CRISPR)-non-homologous end joining genome editing technology. The library was
subjected to macrophage infection assays, and CRISPR sequencing enabled
identification of M.tb persistence-associated virulence determinants. Validation
screens highlighted two genes (Rv0066¢ and Rv3139) that displayed the most
significant intracellular survival defects to generate large-fragment knockout
strains (ARv0066¢c and ARv3139). Macrophage infection experiments reconfirmed the
compromised intracellular viability of both mutants. RNA-seq profiling of
ARv0066¢c-infected macrophages identified 138 differentially expressed genes,
with functional enrichment in chemokine signaling, Ras protein signal
transduction, and calcineurin-mediated signaling. To conclude, this study
identified two novel M.tb effectors contributing to intracellular survival as

potential new targets for anti-TB drug development.
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Spectinamides have garnered interest as experimental tuberculosis therapeutics
owing to their safety profile and efficacy as partner agents when used in
conjunction with established regimens in mice. The Nix-TB regimen of
bedaquiline, pretomanid, and linezolid represents a short, effective regimen
recommended for treatment of pre-extensively drug-resistant tuberculosis.
However, linezolid administration is associated with severe adverse events which
limits its use. Here we present preclinical data that spectinamide MBX-4888A can
replace linezolid in Nix-TB.
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Tuberculosis (TB) is one of the oldest known diseases in the world and it
remains a significant public health challenge. The increasing resistance of
microorganisms to antibiotics underlines the necessity of appropriate use of
antibiotics and correct dosage in treatment. In some cases, frequent and
high-dose drug therapy is required, which can lead to serious organ damage in
the liver and kidneys in long-term treatment. However, this problem can be
overcome by using appropriate drug delivery systems that allow more effective
treatments at lower doses. Here, we developed a drug delivery system
specifically targeting tuberculosis using gold (Au)-polydopamine (PDA)
nanoparticles and modified with polyethylene glycol (PEG), a targeting agent
(antibody), and the antibiotic linezolid, resulting in
Au-PDA-PEG-Antibody-Linezolid nanoparticles. We successfully developed and
characterized these active targeted nanoparticles using UV-Vis absorbance
spectroscopy, Fourier-transform infrared spectroscopy (FT-IR), dynamic light
scattering (DLS), zeta potential measurements, and surface-enhanced Raman
spectroscopy (SERS) measurements. Additionally, the developed formulations were
compared with the commercial product through in vitro release studies, and
antibacterial efficacy studies were conducted on multidrug-resistant
tuberculosis (MDR-TB) strains. The targeted drug delivery system might be able
to reduce side effects by increasing treatment effectiveness at lower doses.
Additionally, our study is the one of the first example to feature actively

targeted nanoparticle formulations using the active ingredient linezolid and
PEGs with different chemical structures.
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Multidrug-resistant tuberculosis (MDR-TB) is characterized by resistance to at
least isoniazid and rifampicin. Linezolid is an antibiotic used for

drug-resistant Gram-positive bacteria and is a treatment option for MDR-TB.
However, its use is associated with optic neuropathy, presenting as acute
worsening and bilateral vision loss, typically within 4 months of therapy. A
47-year-old male with MDR-TB relapsed during the sixth month of an
individualized treatment regimen at Dr. Soetomo General Academic Hospital,
Surabaya. The patient presented with weakness and anemia, receiving a regimen
including levofloxacin (750 mg), linezolid (600 mg), clofazimine (100 mg), and
cycloserine (500 mg). In the ninth month, the patient developed visual
disturbances, initially suspected to be caused by an intracranial tumor. Despite
various examinations and treatments, there was no improvement until linezolid
was discontinued. The patient's visual complaints gradually improved following
the cessation of linezolid therapy. This case underscores the potential for
linezolid to cause optic neuropathy during prolonged treatment for MDR-TB.
Detailed ophthalmologic examinations, including optical coherence tomography
(OCT) and magnetic resonance imaging (MRI), confirmed optic neuropathy without
intracranial pathology. Despite high-dose steroid therapy, the patient's vision
improved only after 1 month since discontinuing linezolid. This highlights the
importance of monitoring for ocular toxicity in patients undergoing long-term
linezolid therapy and suggests that timely intervention can prevent permanent
visual impairment. The case demonstrates the reversible nature of
linezolid-induced optic neuropathy upon drug cessation and emphasizes the need
for regular ophthalmologic assessments in patients receiving prolonged linezolid



treatment. This report contributes to the understanding of the adverse effects
of linezolid and underscores the importance of vigilant monitoring and
alternative therapeutic strategies for MDR-TB.
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Antimicrobial resistance is one of the major health challenges of this century.
Here, we provide an in-depth perspective on the evolution of antimicrobial
resistance in three globally relevant infectious diseases, HIV, tuberculosis

(TB), and malaria. Specifically, we scrutinize the timelines between deployment
and the subsequent emergence of resistance for all drugs that have been
mobilized in the fight against these three diseases. Our data reveals that
malaria exhibits a slower rate of resistance development to monotherapies in



comparison to HIV and TB. While the adoption of combination therapies
significantly reduces the risk of de novo emergence of resistance, the challenge
of pre-existing drug resistance persists, necessitating continuous surveillance
and emphasizing the critical need for diverse and innovative approaches to
manage and mitigate the ever-growing threat of antimicrobial resistance.
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BACKGROUND: Bacterial co-infections significantly affect the treatment outcomes

of tuberculosis (TB) patients, particularly in resource-limited settings.

Misdiagnosis of TB co-infections accelerate disease progression and contribute

to the development of drug resistance, leading to higher mortality and morbidity
rates, especially in underserved areas. This study aimed to investigate

bacterial co-infections in patients with pulmonary tuberculosis in a rural

Vhembe region of Limpopo, South Africa.

MATERIALS AND METHODS: A total of 100 sputum together with 100 blood samples
were collected from TB patients who were undergoing TB treatment. DNA isolates
were used as templates for PCR using the Anyplex™MTB/NTMe Assay kit, and
subsequently, the Allplex™ MTB/MDR/XDRe Assay kit was used for the multiple
detections of Mycobacterium tuberculosis (MTB) and resistance to first line and
second line anti-TB drugs. Co-infections were determined using the Allplex™
Bacteria(l) & (IlI) Assay kit. HIV status of patients was determined using blood

testing kits.

RESULTS: Maijority of study participants were male (55 %) and aged between 36 and
55 (54 %), while female were 46 % of the population. Bacterial species detected
included non-tuberculous mycobacteria (NTM) in 67 % of participants, Aeromonas



spp- (19 %), Vibrio spp. (2 %), and E. coli (2 %). Multidrug-resistant
Mycobacterium tuberculosis (MTB) strains were identified in 2 % of the cohort.
There was a significant association between employment status and age

(p = 0.00), as well as between HIV status and age (p = 0.03). While no

significant associations were found between HIV status and the presence of NTM
or other bacterial co-infections (p = 0.19 and 0.21, respectively), the majority

of Aeromonas spp. and NTM cases were observed among HIV-positive participants.
Notably, 36 of the NTM cases occurred in individuals living with HIV.
CONCLUSION: The study findings suggest that age, socioeconomic status, and
gender play a role in the development of TB, HIV, and other bacterial

infections, which could further complicate treatment outcomes in patients. These
factors likely contribute to increased vulnerability to co-infections,

emphasizing the complex interplay between TB and HIV in these populations.
Additionally, the study emphasises the importance of considering these
socio-demographic factors in public health interventions to reduce the burden of
TB-HIV co-infection and associated bacterial infections.
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BACKGROUND AND OBJECTIVE: Antimicrobial resistance (AMR) poses a formidable
challenge to global public health, with low- and middle-income countries (LMICs)
including Pakistan being particularly vulnerable. This study assesses the
progress made in Pakistan following the Global Research Agenda for AMR, which
builds on the key activities and goals of its national action plan to reduce

AMR. The intention is to identify key gaps, achievements, and future areas of
focus to help reduce rising AMR rates in Pakistan.

METHODS: Utilizing a systematic-narrative hybrid literature review methodology
approach, recent research publication and policy initiatives related to AMR,
including those published on the internet, were examined and documented.
FINDINGS: The findings from 349 published studies were divided into the 40
research priority areas. This included 23 papers (9.95%) specifically related to
prevention and 55 (22.9%) to diagnosis, 64 (26.7%) for treatment and care of
patients with infectious diseases, 59 (24.5%) for cross-cutting, and 44 (18.33%)
for drug-resistant tuberculosis (TB). Currently, research on AMR in Pakistan is
primarily concentrated in major urban centers across a limited number of cities.
This needs addressing going forward. To effectively combat AMR in Pakistan,
prioritizing prevention is crucial to curb disease spread and reduce reliance on
prophylactic treatments, especially inappropriate prescribing and dispensing of



antimicrobials. Enhancing diagnostic facilities, strengthening antimicrobial

surveillance systems and promoting appropriate management of patients with

infectious diseases, supported by robust antimicrobial stewardship programs, can

also help enhance judicious antibiotic use in Pakistan and reduce AMR going

forward.

CONCLUSION AND INTERPRETATION: There are ongoing concerns regarding current
research activities in Pakistan to reduce AMR. The pathway forward in Pakistan
includes leveraging global partnerships to share knowledge, resources, and

strategies to enhance the use of Access antibiotics as well as reduce AMR to

reach agreed United Nations' goals.

Plain Language Summary: Antimicrobial resistance (AMR) poses a substantial
threat to public health, as it reduces the number of effective antibiotics to

combat infections, as well as increasing costs and the number of deaths.

Pakistan is a critical country, with high and growing rates of AMR.

Consequently, this issue must be addressed. The Global Research Agenda for AMR
provided guidance on approaches that key stakeholders in Pakistan should
undertake to reduce AMR. Our findings uncovered 20 published studies covering
multiple aspects to reduce AMR. These included studies related to ways to reduce
infections and the associated use of antibiotics and improve the care of

patients with infectious diseases, including tuberculosis (TB), resistant to the
current antimicrobials. Going forward, health authorities and others in Pakistan
need to prioritize activities to reduce infections, including better hygiene, as

well as reduce unnecessary prescribing and dispensing of antibiotics. This
includes activities called antimicrobial stewardship programs to improve

antibiotic use. The pathway forward also included leveraging global partnerships
to share knowledge, resources, activities and strategies to improve the future

use of antibiotics. We believe that this is the first study among low- and
middle-income countries to fully explore current activities as part of the

Global Research Agenda for AMR to provide guidance to other researchers and
countries operating in this field.
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There is currently a public health crisis due to the rise of multidrug-resistant
tuberculosis cases, as well as the rise in the number of deaths from
tuberculosis. To achieve the United Nations Sustainable Development Goal of
ending the tuberculosis epidemic by 2030, new treatments are urgently required.
We previously reported the discovery of 49, a preclinical candidate that acted
through inhibition of the Mycobacterium tuberculosis lysyl tRNA synthetase
(LysRS). In this report, the full medicinal chemistry program is reviewed from
the original hit through to the optimized lead. The work was guided by the first
crystal structures of M. tuberculosis LysRS. The physicochemical and
pharmacokinetic properties were optimized to afford compounds suitable for
evaluation in mouse efficacy models of tuberculosis and with the potential for
clinical development.
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BACKGROUND: The incidence and prevalence of multi-drug-resistant and extensively
drug-resistant pulmonary tuberculosis are increasing, posing profound health
concerns; therefore, surgical intervention is gaining popularity again. However,

the effectiveness of surgical treatment needs to be reassessed. This study

attempted to determine the efficacy of surgical treatment and chemotherapy
compared to chemotherapy alone among patients with pulmonary tuberculosis.
METHODS: A systematic search and meta-analysis were conducted from inception to
June 2025 of the existing databases, including PubMed, EMBASE, Cochrane Central
Register of Controlled Trials, and Google Scholar. All double-arm studies

available in English published between 2005 and August 2019 were included. Among
618 studies, 468 were selected based on abstract review. Eight out of 468

(8/468) studies were double-arm retrospective cohorts and observational studies,
which included 1929 persons who matched the inclusion criteria. To measure the
success of the surgical intervention, we used the pooled rate ratio, loss of

patient follow-up, and the incidence of mortality using the random effects
heterogeneity model.

RESULTS: Overall, there was no statistically significant difference in the

treatment success rate (RR=1.24 (0.98-1.56), p = 0.07) and mortality rate

(RR=1.82 (0.31-10.63, p = 0.51) between the two groups. Interestingly, the

summary rate ratio (RR=0.41 (0.18-0.93), p = 0.03) showed that the surgical

group had a considerably lower loss rate to follow-up than the non-surgical

group. There was no evidence of heterogeneity amongst the trials (12 =0 %,

12 =0.00, df=2, p=0.36).

CONCLUSIONS: The current meta-analysis was the first to use a factor of loss of



follow-up collected from several reports as a predictive tool to assess the
effectiveness of surgical participation in treating drug-resistant tuberculosis
patients. The rate of patient loss to follow-up in the surgical group suggested
that the combination approach of surgery and chemotherapy showed a potential
superiority over chemotherapy alone.
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BACKGROUND: Tuberculosis (TB) remains a leading cause of infectious disease
mortality globally. Although directly observed therapy (DOT) has been widely
implemented to improve adherence, nonadherence continues to compromise treatment
success rates, especially in real-world settings. Therefore, this study aims to

assess the impact of missed doses on TB treatment outcomes.

METHODS: Prospective study that followed adults with drug-sensitive TB for two

years after TB treatment initiation at five clinical centers of the

RePORT-Brazil cohort between June 2015 and June 2019. Participants not in DOT or
followed for less than 30 days were excluded. Nonadherence was defined as the
percentage of missed doses relative to the prescribed regimen, monitored daily
through DOT. The primary composite outcome comprised treatment failure, disease
recurrence, drug resistance, death, or loss to follow-up (LTFU) after 30 days of
treatment. Associations were assessed with multivariable logistic regression.
FINDINGS: Among the 578 participants analyzed, 218 (37-7%) experienced
unfavorable outcomes. Overall, 23% of participants missed more than 10% of
prescribed doses, and this group had an 81-2% likelihood of experiencing

unfavorable outcomes, compared to only 21-6% among those with complete
adherence. A significant association was observed between the percentage of

missed doses and unfavorable outcomes (adjusted OR: 1-11, 95% CI: 1-:07-1-14,
p-value < 0-0001).

INTERPRETATION: Even minor nonadherence in TB treatment was associated with an
increased risk of unfavorable outcomes, highlighting the role of adherence in
successful TB care.
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The development of improved anti-tuberculosis (TB) strategies to address
drug-resistance and ineffectual TB treatment regimens should focus on
interrupting the initial host-pathogen interaction. This study aimed to

elucidate the effect of surface-located adhesin, Mycobacterium tuberculosis

(Mtb) curli pili (MTP), on the bioenergetic and metabolomic profiles of THP-1
macrophages during initial stages of infection. Differentiated THP-1 macrophages



were infected with wildtype (WT), Amtp, or mtp-complemented strains of Mtb.
Bioenergetic profiles and metabolic flux were determined and statistical

analysis highlighted differences/similarities amongst the THP-1 macrophage
groups. The Amtp infected THP-1 macrophages mimicked the higher oxygen
consumption rate (OCR) for basal respiration, ATP production, maximal
respiration and spare respiratory capacity of the uninfected THP-1 macrophages,
relative to the WT and mtp-complement infected THP-1 macrophages. The Amtp
infected THP-1 macrophages displayed the highest compensatory glycolytic rate.
Mtb infection caused the redirection of carbon from the tricarboxylic acid cycle

to glycolysis, in addition to an increased flux through the pentose phosphate
pathway. However, in the Amtp infected THP-1 macrophages, the total metabolite
abundance was lower, similar to the uninfected THP-1 macrophages. Data indicates
that the absence of MTP facilitates prompt clearance of the intracellular
pathogen before it establishes a successful infection. This implies that the
presence of MTP facilitates the survival of the pathogen during the early stages
until infection is established. These findings support the growing evidence that
the MTP adhesin is an important virulence factor and interruption of the
interaction between pathogen and host, will facilitate swift clearance of the
infection by the host.
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BACKGROUND: Rifampicin-resistant TB (RR-TB) in children is frequently treated
with clofazimine (CFZ), widely available as a 100mg gel capsule. This

formulation is challenging to administer and is poorly acceptable to children

and caregivers. Poor acceptability may negatively impact adherence and treatment
outcomes. We describe the acceptability of a novel 50mg CFZ tablet formulation
among children in South Africa, India, and the Philippines.

METHODS: Mixed methods assessments were completed in a moxifloxacin and CFZ
safety and pharmacokinetics trial in children with RR-TB. Quantitative data were
collected from 36 participants at 4 timepoints. A sub-sample of 26

child/caregiver dyads participated in ~4 qualitative interviews. Descriptive

statistics and thematic analysis were employed.

FINDINGS: The median age of n=36 participants (South Africa n=20; India n=6; the
Philippines n=10) was 4.9 years. The majority (29/36) received a CFZ gel capsule
prior to switching to the tablet formulation. The 50mg tablet had better

acceptability scores for taste (p=0.035), smell (p=0.035), and ease of

swallowing (p=0.02) compared to gel capsules. Participants described the tablet
formulation as easier to administer/take without a lingering smell or taste.

Limited concerns were noted on staining.

CONCLUSION: The novel 50mg CFZ tablet has better acceptability and should be
prioritised for children wherever possible.
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BACKGROUND: The frequency of clinical isolation of non-tuberculous mycobacteria
(NTM) in patients with multidrug-resistant or rifampin-resistant tuberculosis
(MDR/RR-TB) is increasing, but its relevance remains unclear. This study aimed

to assess the frequency of NTM isolation and its clinical relevance in

respiratory specimens from MDR/RR-TB patients in Wenzhou, China.

METHODS: Medical records of MDR/RR-TB patients with NTM isolated from 2014 to
2022 were reviewed retrospectively. To establish the clinical relevance, the
diagnostic criteria for nontuberculous mycobacterial pulmonary disease (NTM-PD)
published by the American Thoracic Society (ATS) and Infectious Diseases Society
of America (IDSA) were applied.

RESULTS: Between 2014 and 2022, a total of 922 patients were enrolled, among
whom 45 (4.9%) cases yielded NTM isolates, resulting in the isolation of 68

distinct NTM strains. The most prevalent NTM species was M. abscessus,
accounting for 36.8% (25/68) of the isolates, followed by M. intracellulare at

22.1% (15/68) and M. avium at 8.8% (6/68). Notably, only five cases (0.54%) met
the microbiologic criteria specified in the ATS/IDSA guidelines. Four of these

cases received no specific NTM treatment and achieved a favorable prognosis with
anti-TB therapy. Remarkably, a single case out of 922 (0.11%) was identified as
having concomitant MDR/RR-TB and NTM-PD.

CONCLUSIONS: The clinical relevance of respiratory NTM isolates in patients with
MDR/RR-TB is generally low, with the overwhelming majority of these NTM isolates



being either colonizers or contaminants. Consequently, in most cases, those with
concomitant NTM isolates do not require specific therapy.
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Lost to follow-up (LTFU), defined as interrupting anti-TB treatment for =8
consecutive weeks or missing anti-retroviral therapy (ART) appointments for > 90
days, is a barrier to TB/HIV coinfection management. Poor treatment adherence, a
driver of multidrug resistance in TB/HIV, poses critical challenges to case
management. Overestimating effect sizes when considering mutually exclusive
events, like LTFU from ART and anti-TB treatment, can occur if sources of error
are not properly accounted for in competing events. However, studies estimating



the effect sizes of predictors of time to LTFU using competing risk analysis are
scarce. Hence, this study aimed to investigate the predictors of time to LTFU
among adults with TB/HIV coinfection. We conducted a multicenter facility-based
retrospective follow-up study. We randomly selected 471 TB/HIV coinfected
adults. Data were extracted using standardised checklists. The LTFUs from ART
and anti-TB treatment were events of interest and competing events,
respectively, and others were censored. The data were entered into Epi data and
then exported to Stata and Rstudio. Statistical differences were tested by

Gray's test, and the cumulative incidence of each event was estimated by a
cumulative incidence function. Bivariable and multivariable competing risk
regression models were fitted, and variables with p values < 0.05 were
considered significant predictors. Incidence rates of LTFU for ART and TB
treatment were 3.90 and 19.17 per 1000 person-months of observation (PMOs),
respectively. The predictors of ART LTFU included rural residence (adjusted
subdistribution hazard ratio (SDHR): 3.39), WHO stage IV (SDHR: 2.88),
haemoglobin <11 g/dl (SDHR: 3.56), and opportunistic infections (Ols) (SDHR:
3.65). For TB treatment LTFU, significant predictors were rural residence (SDHR:
0.11), divorced (SDHR: 2.81), widowed (SDHR: 5.92), BMI < 18.5 (SDHR: 0.41),
ambulatory functional status (SDHR: 2.59), adverse drug effects (SDHR: 2.87),
and poor ART adherence (SDHR: 5.72). Considering errors in competing events, ART
LTFU was higher among rural dwellers, individuals with advanced disease,
nutritional deficits, or adverse drug effects requiring prioritised,

multifaceted interventions. Targeted strategies such as intensified monitoring,
adherence counselling, nutritional support, proactive management of drug-related
side effects, marital instability, Ols and poor ART adherence should be
integrated into the existing ART/TB program to mitigate LTFU.
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Tuberculosis (TB) remains a major global health challenge. This study presents
the design, synthesis, and evaluation of some novel
pyrazolo[3,4-b]pyridine-pyrimidone derivatives targeting Mycobacterium
tuberculosis (Mtb). The compounds were assessed for anti-tubercular activity
using the Microplate Alamar Blue Assay (MABA) against the Mtb H37Rv strain. Key
derivatives (8 and 14) showed significant activity with minimum inhibitory
concentration (MIC) values of 3.12 pg/mL, 12.5 ug/mL, respectively, comparable
to the standard drugs and are nontoxic at their effective concentration as

anti-TB agents. Molecular docking studies demonstrated strong binding
interactions with DprE1 and Mtb-DHFR enzymes, suggesting inhibition of these
critical proteins. Further computational analyses, including density functional
theory (DFT) and molecular dynamics simulations, confirmed the binding stability
of the compounds to the target proteins. Overall, these
pyrazolo[3,4-b]pyridine-pyrimidone derivatives are potential leads for further
development as future therapeutics for treating drug-resistant TB.
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83. Baeyer-Villiger monooxygenase immobilized on magnetic nanoparticles: reusable
biocatalytic system for drug metabolite synthesis.
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Drug metabolites are critical for assessing drug efficacy, pharmacokinetics, and
safety. Biocatalysis offers a selective and sustainable route to their

synthesis. In this study, a Baeyer-Villiger monooxygenase from Acinetobacter
radioresistens (Ar-BVMO) was immobilized onto bare iron oxide nanoparticles
(BIONSs), producing a reusable biocatalytic system (BVMO@BION) for drug
metabolite production. The magnetic properties of BIONs facilitated easy
recovery and reuse of the biocatalyst, making the system practical for repeated
use. High loading efficiency (0.14 mg enzyme per mg of BIONs) was achieved
through histidine-tag-mediated binding. The immobilized enzyme exhibited
enhanced thermostability, increasing its melting temperature from 46.3 °C to
54.9 °C, and reduced nanoparticle aggregation. The system demonstrated robust
activity for Baeyer-Villiger and S/N-oxidation reactions. Notably, BYMO@BION
achieved over 95 % conversion efficiency for the N-oxidation of tozasertib (an
anti-cancer drug) across nine reaction cycles (2 h each) over 3 days, while
activity recovery values ranged from 81 % to 127 %. For S-oxidation of



ethionamide (an antibiotic used in multidrug-resistant tuberculosis)
approximately 26 % conversion was consistently achieved across eight 1-hour
cycles. This work demonstrates that BVMO@BION is a robust, magnetically
recoverable platform for repeated and selective drug metabolite synthesis,
supporting greener and more efficient pharmaceutical development.

Copyright © 2025 The Authors. Published by Elsevier B.V. All rights reserved.
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Tuberculosis (TB) remains a significant public health challenge in China,
particularly in rural areas like Hinggan League (HL), Inner Mongolia.
Understanding the genetic diversity and transmission dynamics of Mycobacterium
tuberculosis (MTB) strains is crucial for effective TB control. We conducted a
prospective study from 2021 to 2023, sequencing 221 MTB isolates from HL. After
quality control, 210 cases were analyzed. The genomic clustering rate was
calculated to evaluate the level of recent transmission. Risk factors were
identified by logistic regression analysis. Geospatial analysis was conducted

with kernel density estimation. The majority of strains belonged to sub-lineage
2.2.1inlineage 2 (L2), also known as the Beijing family (89.0%, 187/210),

while the remainder belonged to lineage 4 (L4). L2 strains showed greater
genetic similarity and shorter branch lengths compared with L4 strains. The
overall drug resistance rate was 21.9%, with six multidrug-resistant TB (MDR-TB)
and five pre-extensively drug resistant TB (pre-XDR-TB) cases identified. Almost
half of the strains belonged to putative transmission clusters within 10 SNPs.
Logistic regression analysis identified living in Jalaid Banner and being

infected by L2 strains as significant risk factors for recent transmission.

Spatial analysis identified spatial aggregation of TB cases in the eastern

region of HL, with a hotspot for recent transmission in Jalaid Banner. The
temporal distribution of TB cases in HL exhibited seasonal fluctuations, with
diagnosis rates peaking in the first half of each year, and a notable increase

in clustered cases in 2022. This study provides insights into the molecular
epidemiology and transmission dynamics of TB in HL. Our results underscore the
ongoing problem of TB transmission in rural settings, indicating the need for
targeted interventions. These findings are vital for informing TB control

strategies in HL and similar settings.IMPORTANCETuberculosis (TB) remains a
major public health problem in China. This study provides insights into the
molecular epidemiology and transmission dynamics of TB in rural areas (Hinggan
League [HL], Inner Mongolia) in China. Nearly half of the enrolled TB cases were
attributed to recent transmission, a proportion higher than that observed in

other rural areas in China (31.4%), highlighting the significance of recent
transmission in driving the TB epidemic in this region. Only 19.6% of all
drug-resistant TB (DR-TB) cases were found within putative transmission
clusters, indicating a lower proportion compared with the previous studies,

which indicated that DR-TB is more associated with the de novo evolution of
resistance within patients. Spatial analysis showed that the TB epidemic was
concentrated in densely populated areas in eastern HL. The findings identified
epidemiological differences within HL, highlighting the importance of targeted
interventions and surveillance to control the spread of TB in HL.
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Tuberculosis (TB) remains a global health problem with an enormous treatment
burden and poor treatment adherence, contributing to the emergence of drug
resistance. This study investigated the potential of formulating a highly
concentrated long-acting injectable (LAI) formulation with bedaquiline fumarate,
which could potentially be used as a novel long-term treatment strategy against
TB and the prevention of drug resistance. Using wet media milling, micro- and
nanosuspensions of bedaquiline fumarate were prepared and evaluated to determine
a suitable stabilizer, drug loading capacity, short- and long-term particle size
stability, and pharmacokinetic behavior in rats. The stability study revealed a
relatively small, but continuous particle size growth over a six-month period

when stabilized with 4 % (w/v) polysorbate 20, most pronounced at 40 °C storage.
The bedaquiline fumarate salt exhibited superior drug loading capacity compared
to the free base form of the compound. When the free base was used in the
suspension a viscous paste was obtained at concentrations of 300 mg in 1 mL
milling media, whereas the suspensions containing the fumarate salt remained an
easy flowing liquid at concentrations as high as 969.5 mg in 1 mL milling media
(equivalent to 800 mg free base). Female Spraque-Dawley rats were injected
intramuscular with 0.1 mL of one of three formulations, which were identical in
composition but differed in particle size distribution. The formulations had

mean particle sizes (D50 value) of 0.391 ym, 3.15 ym, 7.80 um. Particle size
displayed a central role in the initial drug release kinetics with smaller

particle size profiles yielding higher plasma concentrations. Prolonged plasma
concentrations were observed for all three formulations over the 3-months in

vivo study. A relatively high sustained plasma concentration of bedaquiline was
observed in the animals at the termination of the study suggesting that the
prolonged effect continued beyond the investigated three-month period. These



data supported the feasibility of LAl bedaquiline formulations as a treatment
option for three months with the potential for an even longer duration. However,
further studies are needed to optimize the formulations physical stability.

Copyright © 2025 The Author(s). Published by Elsevier B.V. All rights reserved.
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86. ACTG A5409 (RAD-TB): Study protocol for a phase 2 randomized, adaptive,
dose-ranging, open-label trial of novel regimens for the treatment of pulmonary
Tuberculosis.
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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. Participants 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.
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87. The transmission blocking activity of artemisinin-combination, non-artemisinin,
and 8-aminoquinoline antimalarial therapies: A pooled analysis of individual
participant data.
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BACKGROUND: Interrupting human-to-mosquito transmission is important for malaria
elimination strategies as it can reduce infection burden in communities and slow
the spread of drug resistance. Antimalarial medications differ in their efficacy

in clearing the transmission stages of Plasmodium falciparum (gametocytes) and
in preventing mosquito infection. Here, we present a retrospective combined
analysis of six trials conducted at the same study site with highly consistent
methodologies that allows for a direct comparison of the gametocytocidal and
transmission-blocking activities of 15 different antimalarial regimens or dosing
schedules.

METHODS AND FINDINGS: Between January 2013 and January 2023, we conducted six
clinical trials evaluating antimalarial treatments with transmission endpoints

at the Clinical Research Centre of the Malaria Research and Training Centre of
the University of Bamako in Mali. These trials tested Artemisinin-Combination
Therapies (ACTs), non-ACT regimens and combinations with 8-aminoquinolines.
Participants were males and non-pregnant females, between 5 and 50 years of age,
who presented with P. falciparum mono-infection and gametocyte carriage by
microscopy. We collected blood samples before and after treatment for thick film
microscopy, infectivity assessments by mosquito feeding assays and molecular
quantification of gametocytes. To combine direct and indirect effects of

treatment groups across studies, we performed a network meta-analysis. This
analysis quantified changes in mosquito infection rates and gametocyte densities
within treatment groups over time and between treatments. In a pooled analysis
of 422 participants, we observed substantial differences between antimalarials

in gametocytocidal and transmission-blocking activities. Artemether-lumefantrine
(AL) was significantly more potent at reducing mosquito infection rates within

48 h than dihydroartemisinin-piperaquine (p =0.0164) and
sulfadoxine-pyrimethamine plus amodiaquine (p = 0.0451), while this difference
was near-significant for artesunate-amodiaquine (p =0.0789) and
pyronaridine-artesunate (p =0.0519). The addition of single low-dose primaquine
(SLD PQ) accelerated gametocyte clearance for any ACT and led to a substantially
greater reduction in mosquito infection rate within 48 h of treatment for all

ACTs except AL, while an SLD of the 8-aminoaquinoline tafenoquine showed a
delayed activity, compared to SLD PQ, but was similarly effective. The main
limitations of the study include the inclusion of highly infectious individuals,

which may not reflect the broader malaria patient population with lower or
undetectable gametocyte densities and the small sample sizes in some treatment
groups, which resulted in wide confidence intervals and reduced the certainty of
effect estimates.

CONCLUSIONS: We found marked differences among ACTs and single low-dose
8-aminoquinoline drugs in their ability and speed to block transmission. The
findings from this analysis can support treatment policy decisions for malaria
elimination and be integrated into mathematical models to improve the accuracy



of predictions regarding community transmission and the spread of drug
resistance under varying treatment guidelines.

Copyright: © 2025 Vanheer 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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88.Unpacking bedaquiline heteroresistance: the importance of intermediate profiles
for phenotypic drug susceptibility testing.
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Phenotypic drug susceptibility testing (pDST) remains a widely used standard for
determination of resistance for several drugs for the Mycobacterium tuberculosis



complex. Next-generation sequencing technologies can identify heteroresistant
populations at low frequencies, but little is known about the impact of
heteroresistance on bedaquiline (BDQ) pDST results. We simulated
heteroresistance using in vitro-generated MmpR5 mutants mixed with the
progenitor strain at various percentages (1%-20%) and performed pDST using the
BACTEC MGIT 960 platform (1 and 2 ug/mL BDQ concentrations) coupled with
EpiCenter TB-eXtended individual drug Susceptibility Testing software. Targeted
next-generation sequencing was used to quantify the mutant subpopulation in
growth control tubes, which were expected to maintain the mutant: wild-type
proportion throughout the assay. Growth units of these growth control tubes were
also comparable with minor differences in time to positivity between ratio
mixtures. Only when intermediate results were considered (i.e., when growth
units in a drug-containing tube reach the threshold for resistance but only

after a further week of incubation) could BDQ heteroresistance be detected at
frequencies of approximately 1% by pDST at a critical concentration of 1 ug/mL.
These intermediate results, commonly disregarded during routine testing, could
lead to earlier detection of BDQ resistance and may avert adverse clinical
outcomes. The ability of pDST, a widely available DST technique, to reveal the
presence of BDQ-resistant subpopulations at the phenotypic testing stage could
improve resistance determination and potentially reduce time to effective
treatment.
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The ongoing global health challenge posed by Mycobacterium tuberculosis, the
causative agent of tuberculosis (TB), is exacerbated by the emergence of



drug-resistant strains. This study explores the potential of inhibiting the KasA
protein, a key component of the bacterium's type Il fatty acid synthase system
(FAS-II) involved in mycolic acid biosynthesis. Inhibition of KasA could disrupt

the integrity of the mycobacterial cell wall, which is crucial for its survival

and virulence. In this study, we screened a library of 730 Molluscan metabolites
using molecular docking techniques via the Glide tool, identifying ten compounds
with significant binding affinities ranging from - 7.535 to -6.517 kcal/mol. The
ADMET profiles of these compounds were evaluated, revealing acceptable toxicity
levels for four selected candidates: CMNPD7125, CMNPD22991, CMNPD4542, and
CMNPD12265. Additionally, molecular dynamics simulations confirmed the stability
of these compounds within the KasA binding pocket, reinforcing their potential

as effective inhibitors. This integrated approach combining molecular docking,
ADMET analysis, and dynamic simulations advances the search for innovative
treatments against drug-resistant TB and supports rational drug design efforts

for future anti-tubercular agents.
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BACKGROUND AND OBJECTIVES: Uganda adopted dolutegravir as its preferred HIV
treatment regimen in the national guidelines for treatment of HIV and AIDS in

2018. We conducted a survey to estimate dolutegravir resistance 4 years
post-dolutegravir introduction in routine clinical settings. This was a

cross-sectional survey to estimate the prevalence of HIV drug resistance (HIVDR)

to dolutegravir among children and adults with viral non-suppression (VNS;

21000 copies/mL) receiving dolutegravir-based antiretroviral therapy for at

least 9 months.

METHODS: We used remnant specimens from routine viral load monitoring stored at
Central Public Health Laboratories during February-April 2022. Genotyping of the
protease, reverse transcriptase and integrase regions of the HIV-1 pol gene was
done using Thermo Fisher® kits and analysed using the Stanford HIVDR database.
Weighted prevalences of HIVDR with 95% confidence intervals (Cl) were estimated
for adults (=15 years) and children (0-14 years).

RESULTS: We randomly selected 857 specimens including 457 from adults and 400
from children for HIVDR testing from 3578 eligible specimens collected during
February-April 2022. Five hundred and eleven (59.6%) were successfully genotyped
in the integrase region. Intermediate- to high-level dolutegravir HIVDR

prevalence was 3.9% (Cl: 0.7, 7.1) for adults and 6.6% (CI: 3.5, 9.6) for

children.

CONCLUSION: HIVDR to dolutegravir was uncommon but present among both children
and adults with VNS after 9 months or more of exposure to dolutegravir.

Additional longitudinal outcomes data are needed to determine if adherence
counselling for patients with VNS on dolutegravir regimens might improve

outcomes.
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Recent TB News

Urgently scale-up research and innovation to end TB: WHO
https://www.who.int/southeastasia/news/detail/05-08-2025-urgently-scale-up-research-and-innovation-to-
end-tb-who

On August 5th 2025, the WHO urgently called for up-scaled research, innovation and collaboration in
regards to ending tuberculosis efforts in the WHO South-East Asia Region. This region continues to have
half of the global tuberculosis burden, but increasing efforts in both social and scientific innovations are
helping this region find new approaches to making positive changes in tuberculosis treatment and
management. During this time, WHO organized a three-day virtual workshop consisting of experts,

programme managers, researchers, and more, to help strengthen collaboration, preparedness, and other
areas related to tuberculosis incidence and outcomes in the region.

New study affirms financial and public health advantages of treating drug-resistant TB with
BPaL.-Based Regimens in India
https://www.tballiance.org/new-study-affirms-financial-and-public-health-advantages-of-treating-drug-res
istant-tb-with-bpal-based-regimens-in-india/

Researchers at the ICMR National Institute for Research in Tuberculosis conducted an economic

evaluation study, focused on India, that compared seven short-course treatment regimens to the current
standard of care (the 9-11 current standard of care). The outcomes of this study support that BPal.-based
regimens both improve health outcomes and are cost-effective. This study supports efforts in shifting to
approval of BPaL regimens for treating drug-resistant tuberculosis around the world.
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