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BACKGROUND: In 2021, World Health Organization revised of definition of
extensive drug-resistant tuberculosis. We aimed to determine treatment outcomes
of individuals affected by extensively drug-resistant tuberculosis in Europe.
METHODS: This observational, retrospective cohort study included patients
diagnosed with extensively drug-resistant tuberculosis in the World Health
Organization European Region from 2017 to 2023. Participating centres collected
consecutive, detailed individual data for extensively drug-resistant

tuberculosis patients. Data were analysed with meta- and regression methods,
accounting for between-country heterogeneity.



FINDINGS: Among 11,003 patients with multidrug-resistant/rifampicin-resistant
tuberculosis, 188 (1:7%) from 16 countries had extensively drug-resistant
tuberculosis. Of these, 48-4% harboured strains with resistance to bedaquiline

(n =91/188), 34-:0% to linezolid (n = 64/188), and 17-6% to both (n = 33/188).
The individual composition of anti-tuberculosis regimens was highly variable,
with 151 different drug combinations. Among the 156/188 (83:0%) patients with
available treatment outcomes, the pooled percentage of successful outcomes was
40-2% (95% confidence interval [95% CI] 28-4%-53-2%). In patients with
unsuccessful treatment outcomes (101/156), most experienced treatment failure (n
= 57/156 [pooled proportion 37-1%], 95% CI: 26-1%-49-7%) or death (n = 30/156
[pooled proportion 21-3%], 95% Cl: 15-7%-28-2%). After adjustment for disease
severity, each additional likely effective drug decreased the odds of

unsuccessful outcomes (adjusted odds ratio: 0-65, 95% CI: 0-45-0-96) (p =
0-026), whereas being treated in an upper-middle-income country increased the
odds of unsuccessful outcomes compared with being treated in a high-income
country (adjusted odds ratio: 13-7, 95% CI: 3:7-50-2) (p < 0-001). Compared with
other levels of drug resistance, treatment outcomes were significantly worse for
extensively drug-resistant tuberculosis.

INTERPRETATION: Only four out of ten patients affected by extensively
drug-resistant tuberculosis achieved successful treatment outcomes. These
findings highlight the need for adequate, individualised treatment regimens and
optimised drug susceptibility testing.
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Tuberculosis (TB), particularly extremely drug-resistant TB (EDR-TB), remains a
significant public health concern worldwide. Understanding the transmission
patterns and epidemiological characteristics of EDR-TB is vital for effective
disease control. Between 1 January 2006 and 31 December 2018, we collected
clinical M. tuberculosis strains in Shanghai, with whole-genome sequencing
performed on 58 identified clinical EDR-TB strains. We analyzed EDR-related
genetic mutations, conducted phylogenetic analyses, and examined bacterial and
epidemiological factors that influence their transmission. Among these 58 EDR
patients, 43.1% (25/58) were aged 45-64 years, with a median age of 51 years
(interquartile range, 1QR, 29-59 years). About two-thirds of the EDR-TB patients
were residents. We observed a clustering rate of 44.8% (26/58) among EDR
strains. Logistic regression analysis indicated a higher risk of recent EDR-TB
transmission among the strains with the drug-resistant compensatory mutations.
The primary mode of EDR-TB transmission in the study setting was recent, direct
person-to-person spread of drug-resistant strains, as evidenced by high
clustering rates and the presence of identical resistance mutations among
clustered cases.
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Background: The accessible, easy to use and timely, diagnosis of tuberculosis
(TB) drug-susceptibility, including multi-drug resistant (MDR-) TB and
extensively-drug resistant (XDR-)TB is often challenging, particularly in
resource-constrained settings. We therefore evaluated the phenotypic thin-layer
agar based MDR/XDR-TB Colour Test, which is also referred to as the "First
Generation (1G) Color Plate Test (TB-CX)" performance for detecting resistance
of Mycobacterium tuberculosis ( Mtb ) isolates to selected anti-TB drugs versus
other tests routinely used in our setting. Methods: A cross-sectional study was
conducted on Mtb clinical isolates stored at the Armauer Hansen Research
Institute TB laboratory in Addis Ababa, Ethiopia. Drug-susceptibility testing

was performed on 78 Mtb isolates for isoniazid, rifampicin, and moxifloxacin

using the Colour Test and the Indirect Proportional Method (IPM) "in house"
assay. Isoniazid and rifampicin were also evaluated by the Mycobacterial Growth
Indicator Tube (MGIT) commercially available assay. Test accuracy was calculated
as % agreement with 95% confidence intervals (95%CI). Results: The median
(range) times in days determining Mtb resistance or susceptibility for the

Colour Test, IPM and MGIT assays were of 9 (5-18), 15 (13-18) and 18 (14-21)
days, respectively. The Colour Test provided results significantly (p <0.001)

more rapidly than the IPM or MGIT assays. Colour Test accuracy compared to MGIT
DST for detecting isoniazid and rifampicin resistance and MDR-TB was 88%
(95%Cl =81-96), 92% (95%ClI = 86-98), and 94% (95%CI = 88-99), respectively.
Colour Test accuracy compared to IPM to detect isoniazid, rifampicin resistance
and MDR-TB was 92% (95%CI = 86-98), 81% (95%CI = 72-90), and 90%

(95%ClI1 =83-96). IPM test accuracy compared to MGIT DST for detecting isoniazid
and rifampicin resistance and MDR-TB was 91% (95%CI = 85-97), 83%

(95%Cl1 =75-92), and 85% (95%CI| =77-93), respectively. Moxifloxacin
drug-susceptibility testing could not be assessed because only two isolates
showed evidence of resistance. Conclusion: The accuracy of Mtb
drug-susceptibility testing was similar comparing: Colour Test versus IPM,

Colour Test versus MGIT; and comparing IPM versus MGIT. The Colour Test was easy
to use and determined drug-susceptibility significantly more rapidly than the

IPM and MGIT assays. Thus, implementing the Colour Test in clinical settings
could make drug-susceptibility testing more accessible and rapid in high TB
burden, and resource-constrained settings, including in Ethiopia.
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OBJECTIVES: Assess the effectiveness of bedaquiline, pretomanid and linezolid
(BPaL) regimens with varying doses and duration of linezolid at the end of 48
weeks post treatment among drug resistant tuberculosis (DR TB) patients.
METHODS: Multicentric pragmatic randomized clinical trial in which BPaL regimens
were given for 26 weeks for pulmonary pre extensively drug resistant

tuberculosis (PreXDR TB); bedaquiline, pretomanid and linezolid 600 mg for 26
weeks (arm1), structured dose reduction arms with linezolid dose reduction from
600 to 300 mg after nine weeks (arm2) and 13 weeks (arm3). Participants were
followed up for recurrence-free cure up to 48 weeks post-treatment. Whole genome
sequencing in sputum samples at baseline and recurrence differentiated relapse
and reinfection.

RESULTS: Of 403 enrolled, 378 were included for the modified intent-to-treat
analysis based on baseline sputum culture positivity and sensitivity to

medications in the study regimen. Among them, 331(88%) had recurrence-free cure
at the end of 48 weeks of post-treatment follow-up; arm1:112(87%),
arm2:110(88%), arm3:109(88%). Overall, 14 (12 bacteriological and 2 clinical)
recurrences (arm1-four, 2-six and 3-four) occurred; 11 recurrences occurred

within 24 weeks after treatment completion; four out of 11 within the first 12

weeks. Of the 10 paired sputum samples available at baseline and recurrence for
comparison of lineages, there were two reinfections and eight relapses.
CONCLUSION: Structured dose reduction arms had comparable recurrence free cure
rates as linezolid 600 mg arm when given along with bedaquiline and pretomanid
for 26 weeks in PreXDR TB. Most of the recurrences occurred within the first six
months.
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BACKGROUND: To describe the demographic and clinical characteristics of
pediatric tuberculosis (TB) inpatients diagnosed with resistance to any
anti-tuberculosis drug [drug-resistant tuberculosis (DR-TB)] in southwest China.
METHODS: Patients aged <14 years with clinically diagnosed pediatric TB were
recruited from January 2017 to December 2024 at specialty hospitals in southwest
China based on either etiology or clinical confirmation. Hospitalization records
were extracted for each patient.

RESULTS: Among 2,208 pediatric TB patients, 90 (4.08%) had DR-TB. DR-TB cases
had an average age of 10.94 + 3.52 years, with a male-to-female ratio of 0.76:1.
The highest proportion was in the 10-14-year age group (72.2%), and prevalence
was significantly higher in girls than boys. By disease type, 13.33% had

pulmonary tuberculosis, 5.56% had extrapulmonary tuberculosis (EPTB), and 81.11%
had combined TB. The most common form of EPTB was lymph node TB (30.00%),
followed by pleural TB (20.71%), abdominal TB (19.29%), and TB meningitis
(14.29%). Among the 90 pediatric DR-TB cases, 74.4% were primary patients (with
rifampicin-resistant TB and multidrug-resistant TB accounting for 36.7 and

30.0%, respectively). The Tibetan ethnic group had the highest proportion of
DR-TB cases (63.3%). Over the 8-year period, most pediatric DR-TB cases were
from western Sichuan (including Ganzi, Aba, and Liangshan minority areas), with
the highest number in the Ganzi Tibetan Autonomous Prefecture.

CONCLUSION: Pediatric DR-TB in southwest China predominantly affects older
girls, with primary cases representing a high proportion. The western regions of
Sichuan bear a relatively high burden. Public health efforts should prioritize
awareness, screening, and early diagnosis of pediatric DR-TB in high-risk areas

to prevent transmission.
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Cycloserine (CS) is a widely used drug for drug-resistant tuberculosis (DR-TB)
treatment. The World Health Organization (WHO) recently suggested a critical
concentration (CC) for CS using the MGIT 960 system (MGIT). To strengthen our
DR-TB management program, we performed CS resistance analyses to provide
comprehensive drug susceptibility testing (DST). This retrospective study

included Mycobacterium tuberculosis complex (MTBC) isolates obtained from 114
rifampin-resistant (RR) and multidrug-resistant (MDR) TB cases. We compared the
results of phenotypic DST (pDST) and genotypic DST (gDST) and evaluated the
minimum inhibitory concentration (MIC) using both MGIT and the Sensititre MYCOTB
MIC Plate (Sensititre). Sanger sequencing and whole-genome sequencing were
conducted to analyze the mutations of CS-resistant-associated ald and alr genes.
Our results indicated that the optimal consistency with gDST was achieved with

the CC of 16 pg/mL for MGIT, which aligns with the WHO recommendations, and the
CC of 8 pg/mL for Sensititre. Of the 114 MTBC isolates, we found 5 (4.4%)
CS-MGiIT-resistant isolates, which all harbored mutations in the alr gene,

including three previously known mutations M343T, T20M, L113R, and a novel
mutation R243S, whereas seven low-MIC isolates harboring alr Q30R mutations
might not be associated with CS resistance. Notably, M1l, E118K, and A184T in

the ald gene and L113R, R243S, S261N, and M343T in the alr gene were predicted
to have a destabilizing effect, which could interfere with protein functions and

induce drug resistance. For accurate routine diagnosis of CS susceptibility, we
adopted the CC of 16 ug/mL and suggested an interim 8 pg/mL using MGIT and
Sensititre, respectively.IMPORTANCETo strengthen the DR-TB management program in
Taiwan, we performed cycloserine (CS) resistance analyses to enhance treatment
outcomes. Of the 114 drug-resistant tuberculosis (DR-TB) isolates, we found 5



(4.4%) CS-MGlIT-resistant isolates, with four isolates classified as
multidrug-resistant (MDR)-TB and one isolate as Pre-XDR-TB. In addition, we
observed all CS-MGIT-resistant isolates harbored mutations in the alr gene,
including three previously known high-confidence mutations M343T, T20M, and
L113R, as well as the novel R243S mutation. We also found that mutations could
lead to CS resistance by disrupting protein stability.
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Drug-resistant tuberculosis (DR-TB) poses a significant global health threat,
particularly in low- and middle-income countries with limited access to quality
healthcare. By 2023, 10% of global tuberculosis cases were classified as
drug-resistant, with multidrug-resistant (MDR-TB) and extensively drug-resistant
tuberculosis (XDR-TB) showing increasing prevalence. The treatment of DR-TB has
been complicated by long regimens, severe side effects and high overall costs,
which contribute to non-adherence and treatment failures. Novel pharmacological
agents including bedaquiline, linezolid, meropenem and more, have shown promise
in improving treatment outcomes, shortening therapy duration, and enhancing
patient compliance. These drugs have demonstrated effectiveness in both MDR-TB
and XDR-TB cases, particularly when used in combination therapies as BPaLM (the
combination of bedaquiline, pretomanid, linezolid and moxifloxacin). However,



challenges remain, including limited access to drugs, diagnostic tools, and
healthcare infrastructure, particularly in high-burden regions. Although

regimens incorporating these agents offer improved treatment success rates, they
require careful monitoring due to potential side effects and the risk of

resistance. Future research should focus on refining these regimens, optimizing
drug use for resource-limited settings, and addressing logistical and economic
barriers to ensure more effective and accessible treatment. The ultimate goal is

to reduce the global burden of DR-TB and improve outcomes for affected
populations.

Publisher: Die arzneimittelresistente Tuberkulose (DR-TB) stellt eine erhebliche
globale Gesundheitsbedrohung dar, insbesondere in Landern mit niedrigem und
mittlerem Einkommen, die begrenzten Zugang zu hochwertiger Gesundheitsversorgung
haben. Bis 2023 wurden 10% der weltweiten Tuberkulosefalle als
arzneimittelresistent eingestuft, wobei die Pravalenz von multiresistenter

(MDR-TB) und extensiv arzneimittelresistenter Tuberkulose (XDR-TB) zunimmt. Die
Behandlung der DR-TB wird durch langwierige Therapieschemata, schwere
Nebenwirkungen und hohe Gesamtkosten erschwert, was zu mangelnder
Therapieadharenz und Behandlungsversagen flhrt. Neuartige pharmakologische
Wirkstoffe wie Bedaquilin, Linezolid, Meropenem und andere haben
vielversprechende Ergebnisse hinsichtlich der Verbesserung der
Therapieergebnisse, der Verkirzung der Therapiedauer und der Erhéhung der
Patientenzufriedenheit gezeigt. Insbesondere in Form von Kombinationstherapien
wie BPaLM (die Kombination von Bedaquilin, Pretomanid, Linezolid und
moxifloxacin) haben sich diese Medikamente bei MDR-TB- und XDR-TB-Fallen als
wirksam erwiesen. Dennoch bestehen weiterhin Herausforderungen durch
eingeschrankten Zugang zu Medikamenten, Diagnosetools und medizinischer
Infrastruktur, insbesondere in Regionen mit hoher Krankheitslast. Obwohl
Therapieschemata, die diese Wirkstoffe integrieren, hohere Erfolgsraten bieten,
erfordern sie eine sorgfaltige Uberwachung aufgrund potenzieller Nebenwirkungen
und des Risikos der Resistenzentwicklung. Zuklnftige Forschung sollte darauf
abzielen, die Situation zu optimieren, den Einsatz von Medikamenten in
ressourcenarmen Umgebungen zu verbessern und logistische sowie wirtschaftliche
Barrieren anzugehen, um effektivere und zuganglichere Behandlungen
sicherzustellen. Das Ubergeordnete Ziel bleibt die Reduktion der globalen
DR-TB-Belastung und die Verbesserung der Behandlungsergebnisse flr die
betroffenen Bevolkerungsgruppen.
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The emergence of multidrug-resistant tuberculosis (MDR-TB) significantly
undermines global efforts toward tuberculosis (TB) control, particularly in
high-burden settings like Lesotho. Understanding the sociodemographic factors
contributing to MDR-TB is crucial yet remains under-explored in this context.
This study aimed to identify key sociodemographic determinants associated with
MDR-TB among adult TB patients in Lesotho. Using a retrospective case-control



design, | analyzed data from 306 participants, including confirmed MDR-TB cases
and drug-susceptible TB controls, recruited from 12 TB clinics between March
2021 and February 2022. Sociodemographic characteristics (age, sex, education,
employment, income, place of residence), HIV status, and caregiver presence were
examined using chi-square tests and multivariable logistic regression analyses.
The findings indicated that individuals older than 26 years had lower odds of
MDR-TB compared to those aged 18-26 years (OR = 0.8, 95% CI 0.67-0.99,

p =0.040). Similarly, higher income levels (earning more than $1,026 annually)
were associated with reduced odds of MDR-TB (OR = 0.5, 95% CI 0.22-0.94,

p =0.034). Conversely, the absence of caregiver support significantly increased
the likelihood of MDR-TB by 80% (OR = 1.8, 95% CI 1.04-3.11, p = 0.036). These
findings highlight the critical need for targeted interventions focusing on
socioeconomic empowerment, caregiver support, and tailored public health
education to effectively mitigate the MDR-TB burden in Lesotho.
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BACKGROUND: Drug-resistant tuberculosis (DR-TB) is a major challenge hindering
global tuberculosis control. Ethiopia conducted a third national

antituberculosis (TB) drug resistance survey, and this is the first survey to

report on drug resistance using whole genome sequencing (WGS) in addition to
genotypic and phenotypic test results. The aim of this study was to obtain
up-to-date information regarding the magnitude and pattern of drug resistance in
Ethiopia.

METHODS: A nationwide cross-sectional study was conducted in 217 health
facilities across all Ethiopian regional states from August 2017 to January

2019. Sputum specimens were collected from patients with bacteriologically
confirmed pulmonary TB to detect resistance to anti-TB drugs with Xpert MTB/RIF
assay, culture-based phenotypic drug susceptibility testing (DST), and WGS with
phylogenetic analysis.

RESULTS: The prevalence of rifampicin-resistant TB (RR-TB) was 1.07% (95%
confidence interval [Cl], .65%-1.74%) among new cases and 6.89% (95% ClI,
4.02%-11.57%) among previously treated cases. The prevalence of
isoniazid-resistant, rifampicin-susceptible TB was 4.15% (95% ClI, 3.11%-5.53%)
among new cases and 4.41% (95% ClI, 1.97%-9.57%) among previously treated cases.
While resistance to fluoroquinolones was detected in 1 RR-TB case, resistance to
bedaquiline and linezolid was not detected in RR-TB cases. Mycobacterium
tuberculosis lineage 4 was the most common, followed by lineage 3 and lineage 1,
with sublineage 4.2.2 being the most frequent.

CONCLUSIONS: The level of RR-TB remained low. Expanding baseline DST for
isoniazid may help further lower the burden of DR-TB in Ethiopia.
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Antimicrobial resistance (AMR) is a global health emergency that poses a

significant challenge to disease control efforts that rely on antibiotics.

Drug-resistant tuberculosis (DR-TB) is a major contributor to global AMR, but

its management has historically often remained confined to TB-specific

discussions. The emergence of bedaquiline (BDQ), the first novel TB drug in

decades, is a moment of potential confluence between AMR and DR-TB. By examining
the period between 2012 and 2018, when BDQ was made available for DR-TB in South
Africa, this study explores how the introduction of this novel drug foregrounded
tensions between antimicrobial access and stewardship in resource-constrained
settings. Through qualitative interviews with doctors, policymakers, patients,

and activists in the context of DR-TB policy, programming, and care delivery, we



explore how these stakeholders balanced the imperative to expand access to this
critical new antibiotic and the imperative to ensure its longevity. South

Africa, we show, adopted a liberal approach to access to BDQ, grounded in a
compassionate care approach that represented a significant shift from the
country's traditional drug rationing aimed at mitigating the spread of DR-TB. We
document the numerous obstacles that were faced in enabling compassionate use,
as well as the broader implications of South Africa's liberal BDQ policy both

for TB management in South Africa and for global AMR strategies. The BDQ
experience suggests that integrating compassionate care into stewardship models
can yield positive public health outcomes, challenging some of the foundational
assumptions underlying stewardship. In the process, it suggests that a third,
balanced strategy is available that explicitly integrates equitable access with
robust stewardship to fulfil both immediate and long-term public health goals.
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Background: Drug-resistant tuberculosis (DR-TB) remains a significant global
public health challenge, particularly in regions with a high burden of TB.

Nepal, one such country, has been witnessing a rise in DR-TB cases, posing
serious challenges to TB control efforts. Despite this growing concern, there is

a lack of localized data on the risk factors contributing to DR-TB, especially

in urban areas like Pokhara. This study aims to fill that gap by assessing the
prevalence of DR-TB and identifying associated demographic, behavioral, and
clinical factors among TB patients in Pokhara Metropolitan City, Gandaki

Province, Nepal. Methods: A retrospective cross-sectional analysis was conducted
using 617 TB patient records from the Pokhara Metropolitan Health Office for the
fiscal year 2078/79 (July 2021 to July 2022). Data on demographic

characteristics, clinical history, treatment regimens, and behavioral factors

such as smoking and alcohol consumption were extracted. Descriptive statistics
were used to determine the prevalence of DR-TB, and bivariate logistic

regression was applied to identify statistically significant risk factors

associated with DR-TB. Results: Among the 617 TB patients, the prevalence of
DR-TB was 2.6%. Most patients were male (57.4%) and within the 21-30 age group
(26.9%). Pulmonary bacteriologically confirmed TB was the most common type
(53.6%), predominantly affecting adults (98.1%). The primary treatment regimen
administered was 2HRZE + 4HR (78.8%). TB-HIV co-infection was found in 1.9% of
cases, with all co-infected patients receiving antiretroviral therapy. In a

bivariate analysis, individuals with current smoking status (UOR: 9.384; CI:
3.342-26.351), exposure to smoking (UOR: 8.550: Cl: 2.916-25.064), and current
alcohol consumption (UOR: 4.553, CI: 1.406-14.745) had a higher likelihood of
DR-TB. In a multivariate analysis, exposure to smoking (AOR: 5.317; Cl:
1.394-20.274) and current alcohol consumption (AOR: 6.84; Cl: 2.071-22.58)
emerged as independent predictors associated with an increased risk of DR-TB.
Conclusion: The study revealed a relatively low prevalence of DR-TB among TB
patients in Pokhara, with strong associations between DR-TB and lifestyle

factors such as smoking and alcohol use. These findings underscore the need for
targeted public health interventions addressing behavioral risk factors to

reduce DR-TB incidence. Enhanced surveillance, public awareness, and preventive
strategies should be integrated into TB control programs to mitigate the spread

of DR-TB in this region. Moreover, targeted behavioral interventions may be
crucial in curbing the emergence of DR-TB, particularly in high-burden urban
centers.
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Global health is threatened by the rise of antibiotic resistance. Bacteria of

the Mycobacterium tuberculosis complex (Mtbc) are a major contributor to this
antibiotic crisis, with about 450,000 new multidrug-resistant tuberculosis
(MDR-TB) cases per year. This study investigates resistance evolution by

defining the resistance mutant selection window (MSW) for the important MDR-TB
treatment drugs moxifloxacin and bedaquiline. We employed a combination of
long-term in vitro experiments supplemented with mathematical modeling that
combined pharmacodynamics with population genetics. We assessed resistance
selection at concentrations below the minimum inhibitory concentration (MIC),



the MSW and fitness cost of eight mutant clones with different
resistance-associated variants. Both computational and experimental results show
that mutant clone populations are selected far below the MIC, leading to a major
growth advantage of resistant populations under weak selection pressure. An
eighth of the MIC was enough to enrich mutant clone populations in the short
term (five bacterial passages or 20 generations), even in mutant clones with a
major competitive fitness loss. In fact, gyrA, gyrB and most Rv0678 mutations
have virtually no effect on the bacteria's competitive fitness in vitro. This

work highlights the risk that ineffective drug delivery and dosing can lead to

the emergence of resistance.
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Drug-resistance (DR) in bacteria often develops through the repetitive formation
of drug-tolerant persisters, which survive antibiotics without genetic changes.

It is unclear whether Mycobacterium tuberculosis (Mtb), the bacterium that
causes tuberculosis (TB), undergoes a similar transitioning process. Recent
studies highlight changes in trehalose metabolism as crucial for persister
formation and drug resistance. Here, we observe that mutants lacking trehalose
catalytic shift activity exhibited fewer DR mutants due to decreased persisters.
This shift enhances Mtb survival during antibiotic treatment by increasing
metabolic heterogeneity and drug tolerance, facilitating drug resistance.
Rifampicin (RIF)-resistant bacilli display cross-resistance to other antibiotics
linked to higher trehalose catalytic shift, explaining how multidrug resistance
(MDR) can follow RIF-resistance. In particular, the HN878 W-Beijing strain
exhibits higher trehalose catalytic shift, increasing MDR risk. Both genetic and
pharmacological inactivation of this shift reduces persister formation and MDR
development, suggesting trehalose catalytic shift as a potential therapeutic
target to combat TB resistance.
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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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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 % CIl = 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 % CI = 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.

© 2025 The Author(s).

DOI: 10.1016/j.jctube.2025.100549
PMCID: PMC12272133



PMID: 40688755

Conflict of interest statement: The authors declare that they have no known
competing financial interests or personal relationships that could have appeared
to influence the work reported in this paper.

17. Unlocking potent anti-tuberculosis natural products through structure-activity
relationship analysis.

Nat Prod Bioprospect. 2025 Jul 7;15(1):44. doi: 10.1007/s13659-025-00529-4.

Abdjul DB(1)(2), Budiyanto F(3), Wibowo JT(3), Murniasih T(3), Rahmawati SI(3),
Indriani DW(3), Putra MY(3), Bayu A(4).

Author information:

(1)Research Center for Vaccine and Drugs, Research Organization for Health,
National Research and Innovation Agency (BRIN), Jalan Raya Jakarta Bogor KM.46,
Cibinong, Bogor, West Java, 16911, Indonesia. booby_abdjul@yahoo.com.

(2)North Sulawesi Research and Development Agency, Jalan 17 Agustus, Manado,
North Sulawesi, 95116, Indonesia. booby_abdjul@yahoo.com.

(3)Research Center for Vaccine and Drugs, Research Organization for Health,
National Research and Innovation Agency (BRIN), Jalan Raya Jakarta Bogor KM.46,
Cibinong, Bogor, West Java, 16911, Indonesia.

(4)Research Center for Vaccine and Drugs, Research Organization for Health,
National Research and Innovation Agency (BRIN), Jalan Raya Jakarta Bogor KM.46,
Cibinong, Bogor, West Java, 16911, Indonesia. asep044@brin.go.id.

Tuberculosis (TB) remains a world health problem due to the high number of
affected individuals, high mortality rates, prolonged treatment durations, and

the increasing prevalence of resistance to commercial TB drugs. The emergence of
resistance to anti-TB drugs has necessitated urgent research into drug discovery
and development, focusing on novel mechanisms of action against Mycobacterium
tuberculosis resistant strains. Natural products, with their remarkable

structural diversity and bioactivity, are promising sources for the development

of new TB drugs or the identification of potential chemical scaffolds exhibiting
potent and novel biological activity with minimal or no cytotoxicity to host

cells. This review focuses on potent anti-TB natural products with minimum
inhibitory concentration (MIC) values below 5 ug mL-1 and examines their
structure-activity relationship (SAR). Significant characteristics and relevant
biological properties of each compound were analysed using a Random Forest,
machine learning algorithm, to explore SAR. Using molecular docking, AutoDock
Vina was utilised to assess molecular interactions with protein targets, and
predictive accuracy was enhanced using the XGBoost machine learning model. These



analyses provide insights into the mode of action of these compounds and help
identify key structural features contributing to their anti-TB activity. In

addition, this review examines the correlation between the potency of selected
anti-TB compounds and their cytotoxicity, offering valuable insights for the
identification of promising scaffolds in TB drug discovery.
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Multi-drug-resistant and rifampicin-resistant tuberculosis (MDR/RR-TB) pose an
urgent health threat in Ghana. Despite ongoing interventions, the outcomes for
MDR/RR-TB in Ghana have remained suboptimal over recent years. During this
period, there has been an increasing detection of nontuberculous mycobacteria
(NTM) in mycobacterial cultures. We sought to examine if the isolation of NTM
could be a factor contributing to unfavourable MDR/RR-TB treatment outcomes. We
also estimated predictors of NTM isolation, including using the short-course
injectable-containing regimen (SCI) versus the all-oral bedaquiline (SCO)

regimen and other covariates. This retrospective cohort study analysed MDR/RR-TB
patients in Ghana from 2018 to 2021 across four regions. Demographic, clinical,
and diagnostic data were collected under the National Tuberculosis Control
Program framework. Mycobacterial smears and cultures were used to monitor
treatment response, with further identification of NTM using line probe assays

and Sanger sequencing. Multivariable logistic regression models evaluated
predictors of NTM isolation and having an unfavourable outcome. Of 427

identified MDR/RR-TB patients, 380 were included for analysis: 76.3% were male,
the mean age was 43.9 years, and 18.9% were people living with HIV. NTM were
isolated in 7.1% of cases, primarily Mycobacterium intracellulare and M.

fortuitum, with higher odds of isolation in individuals from the Eastern Region
(aOR:14.18, 95% CI: 3.95-50.92). Overall, 67.9% achieved favourable outcomes:
71.4% (185/259) in those on the SCO versus 60.3% (73/121) on the SCI regimen.
People living with HIV (aOR 14.18, 95% ClI: 3.95-50.92) had an increased odds of
having an unfavourable outcome. NTM isolation was not associated with
unfavourable outcomes. Our study results suggest that although NTM isolation may
occur during the course of MDR/RR-TB treatment, it does not affect MDR/RR-TB
treatment outcome. Future research should further explore the implications of

NTM co-infection on longer-term MDR/RR-TB outcomes, such as post-TB lung
disease, to refine management strategies tailored to the reality of

low-resource, high-burden settings.

Copyright: © 2025 Abbew 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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Pulmonary cavities in patients with tuberculosis contribute to antibiotic

failure, transmission, morbidity, and mortality. We aimed to report the

treatment outcomes and risk factors for cavity closure in cavitary
multidrug-resistant/rifampicin-resistant tuberculosis in Southwest China. This
study was a retrospective cohort study which included adult patients with
multidrug-resistant /rifampicin-resistant tuberculosis in Southwest China from
January 2018 to January 2023. The patients were categorized into cavity and
non-cavity groups, and their clinical characteristics and treatment outcomes
were retrospectively compared. A logistic regression model was used to identify
potential risk factors associated with cavity closure. In this study, 305

patients were enrolled, with 223 cases in the cavity group and 82 cases in the
non-cavity group. The median age of patients in the cavity group was 31 (24, 44)
years, with a male to female sex ratio of 155/68. Within the cavity group, 8.1%
of patients had rifampicin-resistant tuberculosis, 49.8% had multidrug-resistant
tuberculosis, and 42.2% had pre-extensively-drug resistant tuberculosis. The
treatment outcomes of the cavitary group showed that 48.9% of patients were
cured, 28.3% completed treatment, 14.8% were lost to follow-up, and 6.7% could
not be evaluated, with one failure and two deaths. Various factors such as male



gender, smoking, drinking, tuberculosis treatment history, baseline AFB smear,
bilateral disease, and specific symptoms were more prevalent in the cavity group
compared to the non-cavity group. Sputum culture conversion rates at 2 and

6 months were lower in the cavity group (25.6% vs 37.8%; 63.7% vs 79.3% ,all

P <0.05). Within patients with cavities, 40.6% experienced cavity closure after
treatment, with a median closure time of 9.00 months. Baseline CD3+ T cell
counts decreased was found to be an independent risk factor for cavity closure
(aOR=2.278, 95% CI 1.109-4.680, P = 0.025), while the use of a
bedaquiline-containing regimen (aOR = 0.305, 95% CI 0.140-0.663, P = 0.003) and
a delamanid-containing regimen (aOR = 0.260, 95% CI 0.086-0.785, P =0.017) were
protective factors. Cavities may influence the timing of culture conversion

rather than influencing the treatment outcomes in patients with MDR/RR-TB. The
use of bedaquiline and delamanid in treatment regimens for MDR/RR-TB patients
could promote cavity closure and may enhance the management of cavitary
MDR/RR-TB. Furthermore, the enhancement of immunotherapy could potentially
contribute to reducing the burden of cavitary MDR/RR-TB.
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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.
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Drug-resistant tuberculosis (TB) complicates global efforts toward TB
elimination. However, the introduction of new and repurposed drugs- particularly
the all-oral BPaL regimen (bedaquiline, pretomanid, and linezolid)-has raised
hopes due to its favorable treatment outcomes for multidrug-resistant (MDR) and
extensively drug-resistant (XDR) TB. Susceptibility to these new drugs may vary
depending on the lineage of the Mycobacterium tuberculosis (MTB) strain. Within
the framework of a research project investigating the association between
potential resistance-associated nucleotide variants and MTB lineages, we used
the proprietary pipeline TB-Annotator to analyze 125,000 publicly available
Short Read Archive datasets from NCBI. We identified 65 mutations across 65
clonal complexes of the lineage 2 (L2), that share at least one SNP within a

list of 14 genes potentially involved in drug resistance to BPaL. During this
large-scale genomic screening, we identified a previously uncharacterized clonal
complex of 49 SRAs that did not belong to any previously described ancient or
modern L2-sublineages (modern 1 to modern 6). We therefore performed a
comparative genomic analysis on a representative set of L2 isolates to fully
characterize this group. These 49 SRAs are found in an independent branch of the
L2 phylogenetic tree. They share 4 SNPs, including an lle-to-Leu substitution in
the product of fbiD, and are organized into two subclusters, with an
intra-sublineage SNP distance of around 150 + 50 SNPs. We named this novel
sublineage L2.2-M7. Further functional validation-through phenotypic drug
susceptibility testing and gene replacement-is needed to determine whether this
fbiD mutation confers resistance to pretomanid. Global genomic surveillance of
this emerging sublineage is warranted to monitor its spread and clinical
relevance in the era of new TB treatment regimens.
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OBJECTIVES: Tuberculosis (TB) poses a significant threat to global public

health, particularly, among elderly individuals. This study aimed to provide a
comprehensive analysis of the patterns and temporal trends in the global disease
burden of HIV-negative TB among adults aged =60 years from 1990 to 2021.
METHODS: Data on incidence, deaths, and disability-adjusted life-years of TB,
drug-susceptible TB, multidrug-resistant TB (MDR-TB), and extensively
drug-resistant TB (XDR-TB) were obtained from the Global Burden of Disease 2021.
Frontier analysis was carried out to pinpoint areas for enhancement and

disparities among nations stratified by development level. The Bayesian
age-period-cohort model was used to forecast disease burden trends through 2035.
RESULTS: A decreasing trend in age-standardized incidence rate, age-standardized
mortality rate, and disability-adjusted life-years rates for TB and

drug-susceptible TB was observed among the elderly population worldwide, whereas
an upward trend was noted for MDR-TB and XDR-TB. Frontier analyses revealed a
potential for burden alleviation among diverse nations and regions, with high
socio-demographic index nations, such as the Republic of Korea, showing higher
disease burden than expected for their sociodemographic development. The
Bayesian age-period-cohort model revealed that by 2035, the MDR-TB and XDR-TB
burden will continue increasing in the elderly population.

CONCLUSIONS: The increasing MDR-TB and XDR-TB burden in older individuals



underscores the need for tailored interventions to combat TB burden, such as
implementing active case finding among adults aged 60 years and older.

Copyright © 2025 The Authors. Published by Elsevier Ltd.. All rights reserved.
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Rationale: Evaluation of optimal dosing has generally been inadequate during
tuberculosis (TB) drug development. Fluoroquinolones are central to TB

treatment. Objective: To determine the dose of levofloxacin needed to achieve
maximal efficacy and acceptable safety and tolerability as part of a multidrug

TB regimen. Methods: Opti-Q was an international, multicenter, randomized,
placebo-controlled phase Il trial. Eligible participants with TB resistant to

isoniazid and rifampicin but susceptible to fluoroquinolones were randomized to
receive one of four weight-adjusted once-daily doses of levofloxacin for 24

weeks (168 doses) alongside a multidrug regimen: 11 mg/kg (750 mg), 14 mg/kg
(750 mg/1,000 mg), 17 mg/kg (1,000 mg/1,250 mg) or 20 mg/kg (1,250 mg/1,500 mg).
The primary efficacy outcome was time to sputum culture conversion, and the
primary safety outcome was grade =3 adverse events (AEs). Measurements and Main
Results: A total of 111 participants were randomized from three sites in South
Africa and Peru. Eighty-three (75%) had cavities on chest X-ray, 55 (50%) had a
smear grading of 3+, and the median body mass index was 20.4 kg/m2. Median
levofloxacin areas under the curve (AUCs)/minimum inhibitory concentrations were
573, 633, 918, and 1,343 across the four treatment arms. There was no difference
in time to culture conversion on solid or liquid media by treatment arm

(stratified log-rank P = 0.282), by tertile of AUC/minimum inhibitory

concentration (P = 0.350), or by dose received (P =0.723); 69.3%, 74.8%, 70.6%,
and 78.3% exhibited culture conversion after 8 weeks on solid media,

respectively, across the treatment arms; along with 64.6%, 69.5%, 52.6%, and
69.6% on liquid culture. More participants experienced a grade 3-5 AE at higher
doses (37.0% and 16.0% in the highest and lowest dose groups, respectively;

P =0.042, Cochran-Armitage test for trend) and higher tertiles of AUC

(P =0.011). Conclusions: As part of a multidrug regimen, doses of levofloxacin
>1,000 mg/d resulted in greater exposures and increased frequency of AEs but did
not result in faster time to sputum culture conversion. A dose of 1,000 mg/d can
achieve the target exposure in nearly all adults and was well tolerated.

Clinical trial registered with www.clinicaltrials.gov (NCT01918397).
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Mycobacterium tuberculosis (Mtb), the causative agent of tuberculosis (TB), has
plagued humankind for millennia. Claiming 1.25 million lives in 2023, TB remains
the worldwide leading cause of death from a single-infectious agent. Improved
vaccines, diagnostics and treatment regimens for drug-susceptible and
drug-resistant cases are paramount to attain the goals of the WHO's End TB
Strategy. Our knowledge gap in protective immunity in TB impedes the development
of such new vaccines and host-directed interventions. Mtb is a pathogen highly
adapted to humans and primarily infects the lungs. Access to relevant specimens
is invasive, preventing ample human TB studies, which therefore mostly rely on
peripheral blood specimens and biopsies. Thus, there is a need for relevant
surrogates. In recent years, in vivo, in vitro, and in silico systems have

arisen to approach and model different aspects of TB pathogenesis. Moving away
from cell-line infections and classical animal models, TB research has advanced
to genetically diverse mice, 3D organoid cultures and computational modelling.
We will review current TB models and discuss their applicability to decipher
protective human immunity, understand disease progression, transmission, as well
as evaluate vaccine candidates and unravel host-directed therapeutic approaches.
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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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INTRODUCTION: TB and common mental disorders pose significant global health
challenges that considerably impact human health. The combination of depression
with TB can lead to a poor quality of life, low medication adherence,

progression to drug-resistant tuberculosis, and ultimately, mortality.

OBJECTIVES: This study aimed to estimate the pooled prevalence of depression in



TB patients and identify the predictors of depression in this population in

India.

METHODS: The preferred Reporting ltems for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines were followed for reporting this systematic review and
meta-analysis. Data were extracted from October to December 2024 using the
PUBMED, Scopus, EMBASE, and DOAJ databases. A total of 25 articles were
selected, and the included articles underwent quality assessment using the
Joanna Briggs Institute Critical Appraisal checklist. The pooled prevalence of
depression in TB patients was estimated at a 95% confidence interval using a
random effects model, assuming potential heterogeneity. STATA 18 (Stata Corp
LLC, College Station, TX, USA) was used for analysis.

RESULTS: The total sample across 25 studies included 12,033
(Mean(SD)=481(1377), Median = 169, IQR = 106-302). The pooled prevalence of
depression in TB patients in India was estimated at 37% (95% CI: 26- 49%). A
subgroup analysis based on the types of TB cases indicated that the prevalence
of depression in different kinds of TB cases did not vary substantially, with

39% (95% CI: 26- 54%) in both Drug-Resistant (DR) and Drug-Sensitive (DS)
Tuberculosis (TB) cases, followed by DR-TB cases [36% (95% CI: 09-68%)] and
DS-TB cases [32% (95% CI: 14- 53%)]. Of the nine assessment tools used to assess
depression, the pooled prevalence utilising the Patient Health Questionnaire
(PHQ)-9 tool was highest [43% (95% CI: 31-56%)]. There was considerable
heterogeneity (12 =99.10%) observed in the random-effects model. Factors
associated with depression in TB patients included gender, demographics,
education, occupation, marital and relationship issues, religion, socio-economic
status, habitat, disease-related factors, treatment-related factors, and social

and Behavioural factors.

CONCLUSION: The study found that over one-third of TB patients experienced
depression. The coexistence of depression and TB constitutes a significant

public health issue that needs addressing at both the community and health
facility levels.
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Fluoroquinolones (FQs) resistance in Mycobacterium tuberculosis (MTB), primarily
driven by mutations in the quinolone resistance-determining region (QRDR) of

gyrA, poses a major concern in treating for multidrug-resistant tuberculosis
(MDR-TB). These QRDR mutations are known to confer varying levels of resistance,
leading to differences in treatment outcomes. Here, we introduced the MeltArray
MTB/FQs assay, a multiplex PCR method that detected 11 gyrA-QRDR mutations and
quantified their fractions via a polynomial regression algorithm-based formula,
enabling mutation identification and quantification within 3 h in one reaction.

This assay, with a limit of detection (LOD) of 50 copies/reaction, could

identify mixtures containing 5% mutant gDNA across 50 to 50,000 copies/reaction.
Clinical evaluation of 442 culture samples displayed 95.23% sensitivity and

99.32% specificity compared with phenotypic antimicrobial susceptibility testing
(pAST). Evaluation of 121 paired sputum-culture samples revealed sensitivities

0f 90.32% in sputum samples and 95.24% in culture samples, both with

specificities of 100%, when compared with pAST. Further evaluation of 285 sputum
samples showed 93.75% positive percent agreement (PPA) and 98.10% negative
percent agreement (NPA) in comparison with the MeltPro MTB/FQs kit (Zeesan
Biotech, China). All mutant samples identified by MeltArray MTB/FQs but

classified as susceptible by pAST or as wild type by MeltPro MTB/FQs were
confirmed through Sanger sequencing and droplet digital PCR (ddPCR). The formula
for predicting mutation fraction (MUT%) showed accuracy rates of 88.00%, 88.89%,
and 83.33% in the training, validation, and test data sets, respectively, when
compared with ddPCR results. Overall, MeltArray MTB/FQs assay offers an upgraded
alternative for routine FQs resistance monitoring.IMPORTANCERIsing FQs



resistance has driven the spread of pre-extensively drug-resistant tuberculosis
(pre-XDR-TB), challenging global tuberculosis (TB) control efforts. Conventional
molecular assays for FQs resistance often cannot distinguish between low-level
and high-level resistance mutations or detect low-fraction heteroresistant
populations. In this study, we established a MeltArray MTB/FQs assay that can
identify all the 11 critical mutations in the gyrA-QRDR with a LOD of 50
copies/reaction, enabling direct, culture-independent analysis of sputum
samples. By using an algorithm to quantify mutations at levels as low as 5% in
mixtures, MeltArray achieved both mutation identification and quantification
within 3 h in a reaction, thus providing a powerful tool for early detection and
precise management of pre-XDR-TB.

DOI: 10.1128/jcm.00146-25
PMCID: PMC12239727
PMID: 40459255 [Indexed for MEDLINE]

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

28. Patterns of compensatory mutations in rpoA/B/C genes of multidrug resistant M.
tuberculosis in Uganda.

bioRxiv [Preprint]. 2025 Jul 11:2025.07.11.664293. doi:
10.1101/2025.07.11.664293.

Kateete DP, Namakula S, Kigozi E, Katabazi FA, Kasule GW, Musisi K, Wampande E,
Lukoye D, Joloba ML.

Mutations in rpoB , a gene that encodes the bacterial RNA polymerase (RNAP)
beta-subunit, can cause high-level resistance to rifampicin. Approximately 95%
of rifampicin-resistant Mycobacterium tuberculosis clinical isolates possess
mutations in an 81-base pair rpoB region referred to as the
rifampicin-resistance determining region ( rpoB /RRDR). Also,
rifampicin-resistant M. tuberculosis clinical isolates carry multiple mutations

in RNAP genes (i.e., rpoA, rpoB, rpoC, rpoD ), particularly rpoA and rpoC ,
which encode the alpha-(a 2 ) and beta'-(B') subunits, respectively. Such
secondary mutations offset the fitness cost associated with
rifampicin-resistance mutations in M. tuberculosis , resulting in resistant

strains that are as fit as the wildtype drug-susceptible strains. To analyse the
patterns of compensatory mutations in RNAP encoding genes of
rifampicin-resistant M. tuberculosis clinical isolates in Uganda, whole genome
sequencing and Sanger DNA sequencing were performed on 52 M. tuberculosis
clinical isolates - 20 drug-susceptible and 32 multidrug resistant (MDR). A

total of 24 (75%) MDR-TB isolates had high-level rifampicin-resistance



conferring mutations in rpoB /RRDR i.e., Ser531Leu (31%); His526Asp (6%);
His526Leu (3%); His526Tyr (3%); His526Arg (3%); His526Gly (3%); Asp516Tyr (13%);
Asp516Val (6%); Glu513Lys (3%); Leu511Pro (3%); Leud92Leu (3%); GIn490Arg (3%).
Further, two putative compensatory mutations (GIn490Arg & Lys1025Glu) outside

the RRDR and not resistance conferring were found in rpoB . Altogether, 16 (50%)
MDR-TB isolates with rpoB /RRDR resistance conferring mutations had
non-synonymous mutations in rpoC of the following patterns Leu39Phe (3%);

Tyr61His (3%); Asp271Gly (3%); Ser377Ala (3%); Pro481Thr (3%); Val483Ala (6%);
Leu516Pro (3%); Ala521Asp (3%); Gly594Gilu (13%); Asn698Ser (3%); Leu823Pro (3%).
In conclusion, putative compensatory mutations are prevalent in

rifampicin-resistant M. tuberculosis clinical isolates in Uganda, with rpoC

/Gly594Glu and rpoC /Val483Ala as the most frequent. Further studies will

determine their association with strain genetic background, fitness and

transmission in an endemic setting with a high burden of HIV-TB coinfection.
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Despite significant progress, TB remains a major public health challenge in
Southern Africa. We highlight the key initiatives in Eswatini, Mozambique and
South Africa, which have implemented various interventions, including systematic
TB screening, TB preventive treatment, targeted next-generation sequencing,
targeted universal testing, and shorter drug-resistant and paediatric TB
regimens. We also identify the key challenges, such as inconsistent drug access,
increasing drug resistance and limited healthcare capacity, which continue to
affect progress. Health systems must also balance TB care with broader
healthcare priorities, and the integration of TB care into existing services
requires further investment in outreach, treatment support and training.
Identifying and treating missing people with TB, diagnosing TB in children, and
improving treatment adherence remain critical areas requiring enhanced support
and resources. While new diagnostic tools and treatments offer promise, their
high costs and labour demands present barriers to routine implementation.
Successful TB elimination will depend on simple, low-cost prevention, testing
and treatment options, tailored to each country's specific needs. All of which

will require sustained political commitment, innovation and strategic

investments in health system strengthening and community-based care.
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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 f-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 3-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 p-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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BACKGROUND: Diabetes is a risk factor for mortality during rifampicin-resistant
tuberculosis (RR-TB) treatment, but whether its impact differs by nutritional

status is unknown. We estimated the effect of diabetes and its interaction with

low body mass index (BMI) (ie, <18.5 kg/m2) on all-cause mortality during
treatment of RR-TB.

METHODS: We used medical record data of adults treated for RR-TB in Indonesia
between March 2020 and May 2022. Diabetes was defined as glycated hemoglobin
26.5% or prior diabetes diagnosis by healthcare providers. Cox proportional
hazards regression was used to estimate the hazard rates of mortality during
treatment comparing those with and without diabetes. Multiplicative and additive
interactions were evaluated to determine if the effect of diabetes on mortality
during treatment was moderated by BMI status.

RESULTS: Among 345 individuals (57% male, 1.7% with human immunodeficiency
virus, 59% with BMI <18.5 kg/m2), 96 (28%) had diabetes and 62 (18%) died.
Adjusting for confounders, the hazard rates of mortality during treatment were
higher among those with diabetes (adjusted hazard rate ratio [aHR], 2.05 [95%

Cl, 1.17-3.58]) or those with BMI <18.5 kg/m2 (aHR, 2.33 [95% CI, 1.28-4.21]).

No significant multiplicative nor additive interaction was detected, but the

hazard rates of mortality were highest among those with diabetes and BMI

<18.5 kg/m2 (aHR, 7.14 [95% CI, 2.71-18.82]) compared to those without diabetes
and BMI 218.5 kg/m2.

CONCLUSIONS: Having diabetes doubled the risk of mortality during RR-TB
treatment. Highest mortality rates were observed among individuals with combined
diabetes and low BMI.

© The Author(s) 2025. Published by Oxford University Press on behalf of
Infectious Diseases Society of America.
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OBJECTIVE: To identify spatial clusters of risk and map the care network for
people with drug-resistant tuberculosis in the state of Sao Paulo.

METHODS: This is an ecological study, carried out by collecting data from the
Special Tuberculosis Treatment Information System (Site-TB) of people treated
for drug-resistant tuberculosis from 2013 to 2020, in the state of Sao Paulo.
Mapping was carried out using Kernel and scan statistic techniques.

RESULTS: 1,084 cases were reported in the period analyzed. Sdo Paulo, Ribeirdo
Preto, Santos, Guarulhos, and Campinas were the municipalities with the highest
number of cases. The spatial pattern of agglomeration of cases and referral
centers for treatment were similar, with gaps in coverage in the southwest and
northwest of the state. Six spatial clusters were identified: four low-risk and

two high-risk, located in Sao Paulo, Diadema, Santos, and Guaruja.
CONCLUSIONS: The concentration of cases and tertiary referral centers in
metropolitan areas highlights inequalities in access to treatment for
drug-resistant tuberculosis. These findings indicate the need for health

policies to expand diagnosis and treatment, improving the control of
drug-resistant tuberculosis in the state of Sao Paulo.

OBJETIVO: Identificar aglomerados espaciais de risco e cartografar a rede de
cuidado as pessoas com tuberculose drogarresistente no estado de Sao Paulo.
METODOS: Trata-se de estudo do tipo ecoldgico, realizado por meio da coleta de



dados provenientes do Sistema de Informacéo de Tratamentos Especiais de
Tuberculose (Site-TB) de pessoas tratadas para tuberculose drogarresistente de
2013 a 2020, no estado de Sao Paulo. Foi realizada a cartografia por meio das
técnicas Kernel e de estatistica de varredura.

RESULTADOS: Foram notificados 1.084 casos no periodo analisado. Sao Paulo,
Ribeirdo Preto, Santos, Guarulhos e Campinas foram os municipios que
apresentaram o maior nimero de registros. O padrao espacial de aglomeragao dos
casos e dos Centros de Referéncia para o tratamento foram similares, com vazios
de cobertura no sudoeste e noroeste do estado. Seis aglomerados espaciais foram
identificados: quatro de baixo risco e dois de alto risco, localizados em Sao

Paulo, Diadema, Santos e Guaruja.

CONCLUSOES: A concentracéo de casos e Centro de Referéncia Terciaria em areas
metropolitanas evidencia desigualdades no acesso ao tratamento da tuberculose
drogarresistente. Estes achados indicam a necessidade de politicas de saude para
expandir o diagndstico e tratamento, melhorando o controle da tuberculose
drogarresistente no estado de S&o Paulo.
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BACKGROUND: A potential contributor to achieving WHO's "End-TB" goal of 90%
reduction in TB related mortality by 2030, is scale-up of TB Rapid Diagnostic
Testing (RDT). Our study evaluated the contribution of RDTs' in reducing
TB-related mortality in both PLHIV and the HIV-negative population, from 2015 to
2023 in Sub-Saharan Africa (SSA).

METHODS: We carried out an 9-year quantitative retrospective analysis of
country-level data (annual WHO TB reports) for all countries in SSA reporting to
the WHO. We estimated the following parameters: incidence, notification,
percentage of undiagnosed TB patients, percentage diagnosis with RDTs, and
TB-related mortality. We stratified the reports according to TB incidence

(creating incidence strata) and limited further analysis to reports where the
percentage of undiagnosed individuals was 30% or less. We then used scatter
plots to examine the existence of a relationship between the use of RDTs and
TB-related mortality, and quantified the observed relationships via linear

regression models.

RESULTS: Over the nine years, SSA made great strides toward the 2025 milestones
of End-TB disease burden-related targets; TB disease incidence decreased by 14%;
TB-related mortality decreased by 27.2%; and TB/HIV-related mortality decreased
by 64.1%. Similarly, RDT became the priority TB disease diagnostic modality
(66.0% in 2023). We found a consistent inverse relationship between RDT scale-up
and TB-related mortality in the HIV-negative population, which was significantly
stronger in the higher TB incidence settings (R2=0.692, P =0.003). Following
adjustments (R2=0.883, P=<0.001), independent predictors of TB related
mortality in this population were TB RDT use, TB incidence, TB notification,
percentage undiagnosed TB and percentage with drug resistant TB. In contrast,
the relationship was weaker and inconsistent in the PLHIV population and was
significant only where the TB incidence among PLHIV was very high (R2 = 0.541,

P =0.0239). Following adjustments (R2=0.944, P <0.001), just TB incidence

and TB treatment coverage in PLHIV were independent predictors of TB mortality
in this population.

CONCLUSIONS: This study provides support about the anticipated contributions of
RDTs in decreasing TB-related mortality in SSA, highlighting the importance of
maximum scaleup (addressing underdiagnosis of TB) and limiting the biased
prioritization of PLHIV for these RDTs.

© 2025. The Author(s).
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BACKGROUND: Drug-resistant tuberculosis has emerged as a major public health
issue that requires immediate attention. NTS is an innovative method that allows
for the direct detection of clinical samples without the need for culture. It

could provide more accurate, reliable, and comprehensive information on drug
resistance.

METHODS: We collected clinical data retrospectively from patients suspected of
having drug-resistant tuberculosis who visited the tuberculosis department at
the Second Hospital of Nanjing in Jiangsu Province, China, from December 2023 to
December 2024. The diagnostic efficiency of NTS for different types of
drug-resistant tuberculosis and antimicrobial resistance was calculated. The
relationship between resistance genes, mutated amino acids, and mutation sites
was demonstrated.

RESULTS: In this study, a total of 107 patients with drug-resistant tuberculosis
were included, comprising 43 cases of mono-drug resistant tuberculosis, 20
patients with poly-drug resistant tuberculosis, 22 cases of multidrug-resistant
tuberculosis, 21 cases of pre-extensively drug-resistant tuberculosis and 1 case
of extensively drug-resistant tuberculosis. The accuracy of NTS in diagnosing
drug-resistant tuberculosis ranged from 42.9 to 93.0%. Except for second-line
injectable drugs, NTS achieved a sensitivity of over 70% for other
anti-tuberculosis drugs. Serine was identified as the most frequently mutated
amino acid in both the rpoB gene (66.2%, 49/74) and the katG gene (86.3%,
44/51). Additionally, the most frequently mutated amino acids in the embB gene,



rpsL gene, and gyrA gene were methionine (94.7%, 44/51), lysine (100%, 28/28),
and aspartic acid (66.7%, 20/30), respectively.

CONCLUSION: NTS could effectively and precisely deliver comprehensive drug
resistance results, assisting medical professionals to create more personalized
treatment plans. Besides, it would encourage the development of new
anti-tuberculosis drugs to broaden clinical treatment options for drug-resistant
tuberculosis.

© 2025. The Author(s).
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35. Comprehensive evaluation of the MeltPro MTB/PZA assay for prediction of
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Resistance to pyrazinamide (PZA) poses significant challenges to tuberculosis

(TB) management, and prediction of susceptibility to PZA has been challenging.
This study examined PZA resistance-associated gene mutations in 125
multidrug-resistant clinical isolates of Mycobacterium tuberculosis (MTB) from
Wenzhou, China. Phenotypic drug-susceptibility testing (pDST) for PZA was
performed on clinical isolates using the MGIT 960 system to accurately determine
resistance. Subsequently, whole-genome sequencing (WGS) was conducted on the 125
isolates to identify genetic mutations linked to PZA resistance, focusing

specifically on the pncA, rpsA, and panD genes. To provide a rapid diagnostic
alternative to traditional methods, the MeltPro MTB/PZA assay was also utilized

to detect mutations in pncA. pDST revealed a PZA resistance rate of 59.20%, with
29.41% observed in strains resistant only to isoniazid and rifampicin, 77.61% in
pre-extensively drug-resistant TB (pre-XDR-TB), and 100% in extensively
drug-resistant TB (XDR-TB). Among the isolates, WGS identified mutations
primarily in the pncA (64.00%) and rpsA (6.40%), with panD mutations not
detected. PZA resistance was strongly associated with pncA mutations, present in
97.30% of PZA-resistant strains. WGS demonstrated 97.30% sensitivity and 84.31%
specificity compared to pDST, while MeltPro MTB/PZA showed 91.89% sensitivity
and 86.27% specificity. Compared to WGS, MeltPro MTB/PZA showed 92.50% positive
percent agreement and 97.78% negative percentage agreement, highlighting its
diagnostic value. In conclusion, PZA resistance in multidrug-resistant

tuberculosis (MDR-TB) is primarily due to pncA mutations. MeltPro MTB/PZA assay
offers a reliable, rapid alternative for PZA resistance prediction, supporting

timely treatment adaptations for improved TB patient care.

IMPORTANCE: This study underscores the pressing need for reliable diagnostic
methods to address high PZA resistance rates in TB cases, particularly in MDR-TB
strains. By confirming that pncA mutations are the principal drivers of PZA
resistance, we highlight the diagnostic potential of the MeltPro MTB/PZA assay

as a rapid and effective alternative to conventional culture-based methods.
Demonstrating sensitivity and specificity comparable to WGS and pDST, this assay
offers a practical, accessible approach for timely PZA resistance prediction. It
supports more tailored and effective MDR-TB treatment strategies, which are
essential for optimizing patient care in both well-resourced and constrained
settings.
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Multidrug-resistant (MDR) strains of Mycobacterium tuberculosis represent an
obstacle to eradicating tuberculosis (TB) due to the low treatment success rate

of MDR TB. Among them, the MDR B0/W148 clone has recently evolved from the M.
tuberculosis Beijing lineage 2 and is widely disseminated in Russia and Europe.

To get more insights into the genetic factors underlying the evolutionary

success of the MDR M. tuberculosis BO/W148 clone in addition to environmental
and patient-related features, we focused on two mutations specific to this clone

that are found in the transcriptional regulators WhiB6 and KdpDE and

investigated in a H37Rv strain background the transcriptional profile associated
with these mutations and their impact on the in vitro and in vivo growth
characteristics. Through the construction and use of H37RvAwhiB6, H37RvAkdpDE,
and complemented strains, neither mutation impaired the in vitro growth of M.
tuberculosis in standard mycobacterial growth media. The mutation T51P in whiB6
prevented the upregulation of 9 genes in the esx-1 core region and 44 genes
elsewhere in the genome, while the deletion of two nucleotides in kdpD leads to



a fusion protein of KdpD with KdpE that inhibits the transcriptional activity of

KdpE. Neither mutation led to hypervirulence in a mouse infection model. These
results point to the role of other MDR B0/W148 specific mutations in the wide
geographic diffusion of this clone and/or put in question a hypothesized
hypervirulence as a driving factor for this large dissemination.

IMPORTANCE: Human tuberculosis (TB), caused by the bacterium Mycobacterium
tuberculosis, remains a global public health issue estimated to have been
responsible for 1.25 million deaths in 2023. Multidrug-resistant (MDR) strains

of M. tuberculosis, resistant to rifampicin and isoniazid, lead to lower

treatment success. Among them, the MDR B0/W148 clone has widely disseminated in
Russia and Europe. To get more insights into the genetic factors underlying the
evolutionary success of this clone, we investigated two strain-specific

mutations found in the transcriptional regulators WhiB6 and KdpDE. By
constructing and analyzing laboratory M. tuberculosis strains carrying these
specific mutations, we found numerous changes in their transcriptional profiles,
whereas we observed only a little impact of these mutations on the virulence of

M. tuberculosis in a mouse infection model. Our study provides new insights into
the transcriptional landscape of the selected MDR strains, although no direct
connection to virulence could be established.
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Drug-resistant tuberculosis (DR-TB) urgently requires safer, more accessible



alternatives to bedaquiline (BDQ), which faces critical flaws like

cardiotoxicity, high costs, and emerging resistance. WX-081, a promising BDQ
alternative, has demonstrated superior anti-TB activity and improved safety in
clinical studies. However, its mechanism of action remains unexplored,
underscoring the need for further research to optimize its potential in

advancing global TB elimination efforts. This study reveals WX-081's dual
mechanisms: targeting atpE to disrupt ATP synthase and proton motive force via
resistance screening, gene sequencing, and functional assays while enhancing
host immunity through macrophage transcriptomics. Molecular docking confirmed
atpE binding sites, and immune activation pathways (NF-kB/MAPK) were identified,
positioning WX-081 as a potent, safe anti-DR-TB candidate despite unresolved
mechanistic details.IMPORTANCEBedaquiline, a key drug for drug-resistant
tuberculosis, is restricted by safety issues impacting its clinical utility. Its
next-generation alternative, WX-081, has advanced to Phase lll trials but lacks
in-depth studies on its mechanism and host immune-modulatory effects,
necessitating further research before broad clinical adoption.
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38. Tre-DST: A new drug susceptibility test for Mycobacterium tuberculosis using
solvatochromic trehalose probes.
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Tuberculosis (TB) is the most lethal cause of death from a single infectious
agent. In 2024, an estimated 10 million people developed TB, nearly half a
million of which were infected with drug-resistant tuberculosis (DR-TB). Early
detection of infection and drug resistance is critical to controlling DR-TB as
this enables rapid engagement into effective care. Currently, bacterial culture
and nucleic acid testing remain the primary methods for diagnosing infection,
with smear microscopy being phased out. However, these methods present
significant limitations for diagnosing drug resistance such as lengthy
time-to-result for phenotypic tests, as well as the need for prior knowledge of
resistance mutations and prohibitive cost for molecular tests. To address this,
we developed a rapid phenotypic TB drug susceptibility test, termed Tre-DST,



based on novel trehalose probes, which upon metabolic conversion emit enhanced
fluorescence signal, giving them their unique ability to specifically detect

live mycobacteria. We used the nonpathogenic Mycobacterium smegmatis and the
virulence-attenuated Mycobacterium tuberculosis (Mtb) H37Ra or auxotrophic Mtb
to demonstrate a strong correlation between cost-effective plate reader results

and flow cytometry data, suggesting the fluorescence plate reader is a suitable
fluorescence detector for Tre-DST. We determined that adding a one-week
incubation step for Mtb allowed samples originally seeded at 10 4 CFU/mL to
become detectable, over two weeks earlier than colony forming unit analysis.
Importantly, we found that Tre-DST reports on drug susceptibility in a
drug-agnostic manner, demonstrating loss of fluorescence with frontline TB drugs
rifampicin (RIF), isoniazid (INH), and ethambutol, as well as the newer drug
bedaquiline. Finally, Tre-DST distinguished RIF-and INH-resistant auxotrophs

from susceptible controls and accurately reported resistance activity.

Ultimately, because Tre-DST is agnostic to mechanisms of drug resistance, this
assay is likely compatible with all WHO-recommended DR-TB drugs as well as any
future TB drugs as a diagnostic in reference laboratories.
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PURPOSE: Existing data offer limited guidance on TB control strategies for the
non-elderly population, hampering effective epidemic management. This study

aimed to analyze TB transmission and molecular resistance profiles among
non-elderly patients (<60 years) in Luoyang City.

PATIENTS AND METHODS: From 2019-2023, 24,706 non-duplicate sputum samples from
10 TB-designated hospitals were tested for Mycobacterium tuberculosis complex
(MTBC) via IS6110-targeted real-time PCR. MTBC-positive specimens underwent
multicolor melting curve analysis (MMCA) to assess resistance to isoniazid

(INH), rifampin (RFP), streptomycin (SM), and ethambutol (EMB). Age-stratified
analyses were performed to compare drug-resistant TB (DR-TB) prevalence between
elderly and non-elderly groups, with multivariate regression identifying

resistance risk factors in non-elderly patients.

RESULTS: Non-elderly individuals exhibited significantly higher TB (17.54% vs
15.26%) and DR-TB (26.82% vs 21.62%) rates than the elderly (all, P < 0.001).
Among non-elderly patients, males, retreatment cases, main urban residents and
smear-positive groups had significantly elevated MTBC detection rates. The
predominant resistance patterns of multidrug-resistant tuberculosis (MDR-TB) and
poly-resistant tuberculosis (PDR-TB) were MDR4 (INH + RFP + EMB + SM) and PDR2
(INH + SM), with detection rates of 5.52% (142) and 2.33% (60), respectively.

MTBC positive rate peaked at 30-34 years (23.10%), while the resistance rate
peaked at 35-39 years. After adjusting for the effects of smear results and

diagnosis year, the multivariate regression analysis model indicated that male

sex, retreatment, and the main urban area were high-risk factors for TB

resistance in non-elderly cases.

CONCLUSION: The non-elderly population demonstrates a significantly higher
burden of both TB detection and resistance, particularly among males,

retreatment cases, and main urban patients. The emergence of complex drug
resistance patterns, combined with a distinct trend of younger age at infection,
highlights the critical need for targeted interventions tailored to specific
epidemiological and resistance profiles of MTBC-infected populations.

© 2025 Wang et al.
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populations in the middle East and North African region: A systematic review and
Meta-analyses.



Travel Med Infect Dis. 2025 Jul-Aug;66:102872. doi: 10.1016/j.tmaid.2025.102872.
Epub 2025 Jun 27.

Maatoug T(1), Seedat F(2), Elafef E(3), Ouahchi A(1), Mtiraoui A(4), Evangelidou
S(5), Mansour W(6), Requena-Méndez A(7), Zenner D(8).

Author information:

(1)University of Sousse, Faculty of Medicine of Sousse, Research Laboratory
Quality of Care and Management of Maternal Health Services, LR12ES03, Sousse,
Tunisia; Barcelona Institute for Global Health (ISGlobal), University of

Barcelona, Barcelona, Spain; Faculty of Medicine, University of Barcelona,
Barcelona, Spain.

(2)City St George's University of London, London, United Kingdom.

(3)Barcelona Institute for Global Health (ISGlobal), University of Barcelona,
Barcelona, Spain; Faculty of Medicine, University of Barcelona, Barcelona,

Spain; Blue Nile National Institute for Communicable Diseases, University of
Gezira, Sudan.

(4)University of Sousse, Faculty of Medicine of Sousse, Research Laboratory
Quality of Care and Management of Maternal Health Services, LR12ES03, Sousse,
Tunisia.

(5)Barcelona Institute for Global Health (ISGlobal), University of Barcelona,
Barcelona, Spain.

(6)University of Sousse, Faculty of Medicine of Sousse, Research Laboratory "
Metabolic Biophysics and Applied Pharmacology" LR12ES02, Tunisia.
(7)Barcelona Institute for Global Health (ISGlobal), University of Barcelona,
Barcelona, Spain; Department of Medicine Solna, Karolinska Institutet,
Stockholm, Sweden; CIBERINFEC, ISCIII - CIBER de Enfermedades Infecciosas,
Instituto de Salud Carlos Ill, Centro de Investigacion Biomédica en Red de
Enfermedades Infecciosas, Madrid, Spain. Electronic address:
requena.mendez@ki.se.

(8)Queen Mary University London, London, United Kingdom.

INTRODUCTION: Migrants in the Middle East and North Africa (MENA) region face an
increased tuberculosis (TB) risk due to socioeconomic and structural barriers.

This systematic review synthesises evidence on TB burden, clinical outcomes, and
epidemiological characteristics among migrants in MENA.

METHODS: We searched six electronic databases and grey literature sources for
studies published between 2000 and September 2024 in any language. Eligible
studies reported primary data on TB prevalence, incidence, treatment outcomes,
and clinical or epidemiological features in migrants. Pooled estimates were
calculated using DerSimonian & Laird's random-effects model where applicable or
narratively synthesised.

RESULTS: Of the 779 records identified, we included 57 studies, comprising



95,190 TB cases and 3,532,359 migrants across 12 MENA countries. TB incidence
was consistently higher in migrants than non-migrants (26.7-69.8/100,000 vs.
11.5-16.8/100,000). Migrants had lower TB-related mortality (pooled OR 0.8, 95 %
C10.7-0.9; 12 = 2.9 %), however, treatment success rates were consistently

below the WHO-recommended 90 % threshold. Migrant TB patients were younger (mean
age difference: 12.8 years; 95 % CI 8.8-16.0; 12 = 86.5 %) and predominantly

male (sex ratio: 1:5). Drug-resistant TB was more common among migrants, though
this was not always statistically significant (multi-drug-resistant TB: pooled

OR 1.2; 95 % CI1 0.9-1.6; 12 = 40.2 %), while extrapulmonary TB was more

prevalent among non-migrants (33.4-83.4 % vs. 16.6-72.9 %).

CONCLUSION: Migrants in MENA region experience disproportionate TB burden and
poorer treatment outcomes, underscoring the need for targeted interventions.
Enhanced data, especially from North Africa, is essential to support regional TB
elimination aligned with World Health Organization and Sustainable Development
Goals.
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BACKGROUND: Tongue swabs have emerged as a promising non-invasive alternative
for TB diagnosis. This study aimed to evaluate the diagnostic performance of

tongue swab-based assays for detecting Mycobacterium tuberculosis (MTB) and
anti-TB drug resistance.

METHODS: We conducted a multicenter study in five TB-designated hospitals in
China from May to August 2024. Tongue swabs and sputum samples were collected
from 720 adults with symptoms suggestive of pulmonary TB. PCR-based tongue swab
testing targeting MTB-specific sequences was evaluated against microbiological
reference standards (MRS) and Xpert MTB/RIF. Tongue swab-based targeted next
generation sequencing was conducted to diagnose the drug-resistant TB.

RESULTS: Tongue swab testing demonstrated high diagnostic accuracy, with a
concordance rate of 95.1% (95% CI: 93.2-96.5) compared to Xpert MTB/RIF, and

with a sensitivity of 88.6% (95% Cl: 85.3-91.8) and specificity of 98.3% (95%

Cl: 97.0-99.7) compared to MRS. Tongue swabs supported the detection of
drug-resistant MTB using targeted next-generation sequencing, with detection



rates of 98.66% for Ct <30, 91.53% for Ct 30-33, and 84.62% for Ct 33-34,
declining sharply to 57.14% for Ct 34-35.

CONCLUSION: PCR-based tongue swab testing offers a rapid, non-invasive
alternative for TB diagnosis with high accuracy, particularly in paucibacillary
cases or individuals unable to provide sputum. Although all participants in this
study were able to provide sputum, tongue swabs may offer an alternative in
situations where sputum collection is challenging. Further optimization of
sampling and molecular techniques is essential to improve reliability and
support broader implementation. Integrating tongue swab diagnostics with
existing TB control programs could enhance the detection accuracy, improve drug
resistance monitoring and reduce transmissions.
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BACKGROUND: While low body mass index (BMI) is associated with poor tuberculosis
(TB) treatment outcomes, the impact of weight gain during TB treatment is

unclear. To address this knowledge gap, we assessed whether a lack of weight
gain is associated with all-cause mortality during and after TB treatment.
METHODS: We conducted a retrospective cohort study among adults with newly
diagnosed multidrug or extensively drug-resistant (MDR/XDR) pulmonary TB in
Georgia between 2009-2020. The exposure was a change in BMI during the first
3-6 months of TB treatment. All-cause mortality during and after TB treatment

was assessed using the National Death Registry. We used competing-risk Cox
proportional hazard models to estimate adjusted hazard ratios (aHRs) between BMI
change and all-cause mortality.

RESULTS: Among 720 adult participants, 21% had low BMI (<18.5 kg-m-2) at
treatment initiation and 9% died either during (n=16) or after treatment (n=50).
During the first 3-6 months of TB treatment, 17% lost weight and 14% had no
weight change. Among 479 adults with normal baseline BMI (218.5-<25 kg-m-2),
weight loss was associated with an increased risk of death during TB treatment
(aHR 5.25, 95% CI 1.31-21.10). Among 149 adults with a low baseline BMI, no
change in BMI was associated with increased post-TB treatment mortality (aHR
4.99, 95% Cl 1.25-19.94).

CONCLUSIONS: Weight loss during TB treatment (among those with normal baseline
BMI) or no weight gain (among those with low baseline BMI) was associated with
increased rates of all-cause mortality. Our findings suggest that scaling up

weight management interventions among those with M/XDR TB may be beneficial.
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INTRODUCTION: Mycobacteria have a unique hydrophobic membrane with several
lipid-enriched layers that are low in permeability, setting them apart from

other bacteria. This complex structure, consisting of three distinct layers is

crucial for cell growth, virulence, and providing a barrier to antibiotics.

Previously, we identified a plectasin variant, NZX, which showed activity

against Mycobacterium tuberculosis in several murine tuberculosis (TB) infection
studies. In this study, we investigated another plectasin variant, NZ2114, known

for its effectiveness against Gram-positive bacteria, as a potential

antimycobacterial peptide both in vitro and in vivo.

METHODS: The resazurin microtiter assay (REMA) was used to determine MIC; a
time-kill assay was performed to evaluate long-term effects; scanning electron
microscopy (SEM) was employed to visualize peptide impact; a checkerboard assay
assessed drug compatibility; MTT and WST-8 assays were used to estimate peptide
toxicity; intracellular killing was evaluated using primary macrophages; peptide
stability was assessed in human serum; and a murine tuberculosis (TB) infection
model was used to verify the peptide's efficacy.

RESULTS: NZ2114 effectively killed mycobacteria at a minimal inhibitory
concentration (MIC99) of 6.1 yM, was non-toxic to primary human cells, and
remained resistant to serum degradation while preserving its antimycobacterial
capacity. In a checkerboard assay, NZ2114 demonstrated synergy with the

first-line TB drugs isoniazid and ethambutol. The antimicrobial effect was also
observed against several clinical isolates of Gram-positive bacteria, including
Enterococcus faecalis, Enterococcus faecium, and Methicillin-Resistant
Staphylococcus aureus (MRSA). In our murine TB infection model, compared to
untreated controls, NZ2114 eliminated M. tuberculosis with a log reduction of

0.72 (81.14%) after three doses.

DISCUSSION: These studies suggest NZ2114 as a potential TB therapy, aiding in
the control of this significant infectious disease.
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BACKGROUND: Pre-extensively drug-resistant (pre-XDR) tuberculosis (ie,
multidrug-resistant or rifampicin-resistant with additional resistance to any
fluoroquinolone) is difficult to treat. endTB-Q aimed to evaluate the efficacy

and safety of bedaquiline, delamanid, linezolid, and clofazimine (BDLC) compared
with the standard of care for patients with pre-XDR tuberculosis.

METHODS: This open-label, multicentre, stratified, non-inferiority, randomised,
controlled, phase 3 trial was conducted in ten hospitals in India, Kazakhstan,
Lesotho, Pakistan, Peru, and Viet Nam. Participants aged 15 years or older who
had pulmonary tuberculosis with resistance to rifampicin and fluoroquinolones
were included. Participants were randomly assigned (2:1) to the BDLC group
(all-oral bedaquiline 400 mg once per day for 2 weeks followed by 200 mg three
times per week, delamanid 100 mg twice per day, linezolid 600 mg once per day
for 16 weeks and then either 300 mg once per day or 600 mg three times per week,
and clofazimine 100 mg once per day) or the control group (individualised
WHO-recommended longer standard of care). Randomisation was stratified by
country and baseline disease extent. BDLC was administered for 39 weeks (9-month
regimen) for extensive disease and 24 weeks (6-month regimen) for limited
disease and extended to 9 months for those with a positive culture at 8 weeks or
later or a missing 8-week culture result. Site staff and participants were not
masked, whereas investigators and laboratory staff were masked to treatment
assignment. The primary endpoint was favourable outcome (two consecutive,
negative cultures including one between weeks 65 and 73; or favourable
bacteriological, radiological, and clinical evolution) at week 73 after

randomisation in the modified intention-to-treat (mITT) and per-protocol
populations. We report the risk differences adjusted for stratification

variables, with a non-inferiority margin of -12%. This trial is registered with
ClinicalTrials.gov, NCT03896685.

FINDINGS: Between April 4, 2020, and March 28, 2023, 1030 individuals were
screened and 324 (31%) were randomly assigned (219 to the BDLC group and 105 to
the control group). 114 (46%) participants were female and 133 (54%) were male.
Median age was 30-5 years (IQR 21:6-43:0). 157 (64%) participants had extensive
disease at baseline. In the BDLC group, 47 (29%) of 163 were assigned to receive
the 6-month regimen and 116 (71%) the 9-month regimen. The core regimen of BDLC
plus one or more other drugs was used for 76 (91%) of 84 participants in the
control group. At week 73, favourable outcome was reached by 141 (87%)
participants in the BDLC group versus 75 (89%) in the control group in the mITT
population (adjusted risk difference 0-2% [95% CI -9-1 to 9-5];
pnon-inferiority=0-0051) and by 138 (88%) of 157 versus 71 (93%) of 76 in the
per-protocol population (adjusted risk difference -3-5% [-12-8 to 5-9];
pnon-inferiority=0-037). Overall non-inferiority was not shown. 145 (68%) of 213
participants in the BDLC group and 77 (73%) of 105 in the control group had at



least one grade 3 or higher adverse event, with eight (4%) and two (2%)

all-cause deaths by week 73, respectively.

INTERPRETATION: The shortened BDLC strategy was not non-inferior to the control.
Accumulating evidence suggests that this patient population might require

longer, reinforced regimens.
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45. Optimising TB investments in Belarus, Moldova, Kyrgyz Republic, Tajikistan and
Uzbekistan: An allocative efficiency analysis.
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High rates of drug-resistant tuberculosis (TB) are a barrier to achieving End
TB-strategy targets in Eastern Europe and Central Asia. This analysis collates
results from five country-level modelling studies to identify priorities to

reduce TB burden. Allocative efficiency studies were conducted in 2023 in

Belarus, Kyrgyz Republic, Moldova, Tajikistan and Uzbekistan using the Optima TB
model to determine the optimised distribution of funds to maximise health
outcomes with given resources. A baseline scenario of continued 2022 spending
was compared to scenarios with spending optimised across prevention, screening
and treatment interventions to reduce TB incidence and deaths over 2024-2030.
Modelled pulmonary TB incidence ranged from 25-119 per 100,000 population, and
14 - 43% of new/relapse TB cases were drug resistant. In all countries,

optimizing current spending involved: expanding shorter treatment regimens (6-9
months) for drug-resistant-TB over standard regimens (18-20 months); reducing
mass screening and mandatory testing and expanding community-based active case
finding focused among populations at higher TB risk; and scaling-up TB

preventive treatment. It was recommended to expand contact tracing in three
countries and to improve cost-effectiveness in two countries by focusing on

child household contacts first. With current spending optimised, pulmonary TB



incidence was projected to decrease to 19 - 95 per 100,000 population by 2030,
averting 1 - 13% of new/relapse TB cases and 1 - 18% of TB-related deaths from
2024-2030 compared to continued baseline spending. In three countries, optimised
allocation of 150% of current spending had minimal additional epidemic impact.
There are opportunities to reallocate TB funds more cost-effectively in Eastern
Europe and Central Asia, but End TB targets may remain out of reach without new
and prospective interventions.
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unrestricted use, distribution, and reproduction in any medium, provided the
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46. Novel Quinazolinones Active against Multidrug-Resistant Mycobacterium
Tuberculosis: Synthesis, Antimicrobial Evaluation, and in Silico Exploration of
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Quinazolinone derivatives have emerged as promising scaffolds in antimicrobial
drug discovery. This work focuses on the design, synthesis, and evaluation of
novel quinazolinone-based compounds and predicts their potential to interact
with mycobacterial penicillin-binding proteins (PBPs). Relying on established



structure-activity relationships of antibacterial quinazolinones, a total of 53
compounds belonging to three different structural types are synthesized and
biologically evaluated for antimycobacterial, antibacterial, and antifungal

activities. Biological evaluations reveal selective efficacy against

Mycobacterium tuberculosis with minimum inhibitory concentrations (MICs) as low
as 6.25 yg mL-1 for some derivatives, and this activity is preserved against
drug-resistant strains. Molecular docking studies suggest a potential allosteric
binding site in mycobacterial PBP 1A (PonA1, UniProt ID: P71707), and
subsequential molecular dynamics confirm stable binding with key stabilizing
interaction between the carbonyl oxygen of the quinazolinone and either ARG399
or ASP474. These findings suggest quinazolinone derivatives as viable candidates
for further development as non-f3-lactam PBP inhibitors, addressing the urgent
need for new antitubercular therapies.
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The coexistence of lophomoniasis and tuberculosis (TB), both airborne diseases,

is relatively uncommon. Co-infections like these can complicate treatment

strategies due to overlapping symptoms and potential drug interactions. We

report a rare case of comorbidity involving two pulmonary diseases,

lophomoniasis and TB, in an 82-year-old woman with Alzheimer's disease (AD) from
northern Iran. Her primary symptoms included weakness, lethargy, dyspnea, sputum
production, night sweats, and significant weight loss. Both TB and lophomoniasis
can compromise the immune system, potentially worsening the progression or
severity of AD by increasing susceptibility to infections or enhancing
neuroinflammation. Following the prescription of appropriate drug regimens for

both diseases, the patient was discharged from the hospital in stable condition.
Overall, it is crucial to consider lophomoniasis in the differential diagnosis

of patients with pulmonary tuberculosis, especially in endemic areas where both
infections are prevalent, to ensure timely diagnosis and effective management.
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BACKGROUND: Observational data can answer both predictive and etiologic research
questions; however, the model-building approach and interpretation of results

differ based on the research goal (i.e., prediction versus causal inference).

Conflation occurs when aspects of the methodology and/or interpretation that are
unique to prediction or etiology are combined or confused, potentially leading

to biased results and erroneous conclusions.

METHODS: We conducted a rapid review using MEDLINE (2018-2023) of a subset of
the observational TB literature: cohort studies among people with drug-resistant

TB that considered HIV status an exposure of interest and reported on TB

treatment outcomes. For each article, we assessed the research question,

statistical approach, presentation of results, and discussion and interpretation

of results.

RESULTS: Among the 40 articles included, 32 (80%) had evidence of conflation.

The most common specific types of conflation were recommending or proposing
interventions to modify exposures in a predictive study and having a causal
interpretation of predictors, with both types frequently co-occurring.

CONCLUSION: Conflation between prediction and etiology was common, highlighting
the importance of increasing awareness about it and its potential consequences.

We propose simple steps on how TB and lung health researchers can avoid
conflation, beginning with clearly defining the research question.
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PURPOSE: This study aimed to elucidate the epidemiological features, drug
resistance patterns, and temporal trends among elderly tuberculosis (TB)

patients in Wenzhou, China, from 2014 to 2023, providing insights for targeted

TB control strategies.

PATIENTS AND METHODS: Data were extracted from 10,993 TB patients registered in
the Laboratory Information System of Wenzhou Central Hospital and the
Tuberculosis Information Management System of the Chinese Center for Disease
Control and Prevention. Patients were divided into elderly (=60 years, n=2,727)

and non-elderly (<60 years, n=8,266) groups. Sociodemographic, clinical, and
phenotypic drug susceptibility testing data were analyzed using chi-square

tests. Temporal trends in drug resistance were assessed via Joinpoint regression

to estimate annual percentage changes (APC).

RESULTS: The elderly group had higher proportions of males (79.65% vs 69.66%),
Han ethnicity (99.63% vs 96.35%), and lesions involving 23 lung fields (42.35%

vs 32.62%), but lower proportions of migrants (20.32% vs 51.20%), urban

residents (41.03% vs 53.41%), employed individuals (8.98% vs 32.91%), and
pulmonary cavitation (46.75% vs 53.54%). The overall drug-resistant tuberculosis
(DR-TB) rate was similar between the elderly and non-elderly groups (20.76% vs
20.30%). However, the elderly group had lower rates of streptomycin (SM)

resistance (11.07% vs 12.62%), rifampicin (RFP) resistance (6.20% vs 8.06%), and
multidrug-resistant tuberculosis (MDR-TB) (5.39% vs 7.10%). From 2014 to 2023,
the overall DR-TB rate among elderly patients decreased from 31.58% to 20.64%
(-34.63%), with a significant decline in MDR-TB (APC of -9.9%). Resistance to
isoniazid (INH) decreased from 2016 to 2023 (APC -4.0%), and RFP resistance
decreased from 2014 to 2021 (APC -10.7%). Significant decreases were also
observed among migrant populations (APC -10.1%, 2014-2020), urban residents (APC
-8.7%, 2014-2021), and unemployed individuals (APC -4.3%, 2014-2023).
CONCLUSION: Our study revealed that drug resistance among elderly TB patients in



Wenzhou has decreased over the past decade, particularly for MDR-TB and key
first-line drugs. However, the elderly group still exhibited distinct

epidemiological and drug resistance profiles compared to younger patients. These
findings offer clear suggestions for public health policy-making and clinical
practice, which can help further reduce the burden of tuberculosis and drug
resistance in the elderly population.
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Tuberculosis (TB) remains a major global health threat, exacerbated by
multidrug-resistant Mycobacterium tuberculosis (MTB) strains. The development of
new anti-TB agents is crucial. In this study, 17 isatin derivatives synthesized



by our research group were evaluated for their in vitro activity against MTB
strains and the two most potent compounds were assessed for cytotoxicity.
Additionally, molecular docking was performed against 22 MTB protein targets to
explore possible mechanisms of action, and ADMET predictions were used to
determine pharmacokinetic and pharmacodynamic suitability. Also, we investigated
the activity of A15, A16, and A17 against two genetically characterized
multidrug-resistant clinical isolates (PT-12 and PT-20). As a result, the
compounds A16 and A17 exhibited the highest anti-TB activity (MIC =10 uM for
both). Inverse molecular docking indicated the enzyme
enoyl-[acyl-carrier-protein] reductase as a potential biological target.

Cytotoxicity assays confirmed that A16 and A17 were non-toxic, and ADMET
predictions indicated suitable drug-like properties for anti-TB therapy.

Notably, A16 and A17 showed inhibitory effects against drug-resistant MTB
isolates, with minimum inhibitory concentrations (MICs) ranging from 10 to

20 uM, suggesting their potential to overcome resistance mechanisms linked to
mutations in katG and rpoB. These findings highlight A16 and A17 as promising
candidates for anti-TB agents, particularly against multidrug-resistant strains.
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BACKGROUND: Recent research has demonstrated the importance of the tumor
microenvironment (TME) in the behavior of solid tumors. Numerous discoveries
suggest that tumor progression in a variety of malignancies, including those of
the gastrointestinal tract, may be predicted by pathological evaluation of the



desmoplastic reaction (DR), tumor budding (TB) and tumor-infiltrating

lymphocytes (TIL). While some studies have demonstrated the prognostic impact of
TIL in patients with squamous cell carcinoma of the esophagus (ESCC), the data
have not reached agreement. Furthermore, few studies have investigated the
relationship of DR and TB with disease progression. The relationships between

DR, TB and TIL in these tumors remain to be investigated. Therefore, this study
was undertaken to explore the relationships between DR, TB and TIL and
histopathological parameters related to tumor behavior and assess their

prognostic role in predicting survival in patients with ESCC.

METHODS: The retrospective case series included 98 patients diagnosed with ESCC.
DR was assessed on the basis of the maturation of the tumor stroma. TB was
evaluated according to the International Tumor Budding Conference (ITBCC)
criteria. A semiquantitative method with a 5% threshold value was used to

evaluate TIL.

RESULTS: A significant correlation was identified between DR and sex (p = 0.023)
and between DR and depth of invasion (T) (p =0.006). TB and TIL were correlated
with T (p <0.001 and p =0.002), lymph node metastasis (LNM) (p =0.006 and

p =0.018), tumor stage (p <0.001) and p=0.003). Although DR was

significantly positively correlated with TB (p <0.001), no correlation was

detected with TIL. A negative correlation between TIL and TB was also observed
(p=0.04). The results of the univariate analysis revealed significant

correlations between poor survival rates and T (p <0.001), LNM (p = 0.002),

stage (p <0.001), DR (p<0.001), TB (p <0.001), and TIL (p =0.009). The
multivariate analysis revealed that DR (p <0.001), TB (p<0.001),and T

(p <0.001) were independent prognostic factors.

CONCLUSION: Our study emphasized that the assessment of DR and TB can be used to
categorize individuals with ESCC for therapy and prognosis. Further research is
needed to clarify the prognostic roles of TIL and their subtypes in ESCC and how
they are associated with DR, depending on their association with TB.
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BACKGROUND: Tuberculosis (TB) remains a significant global health issue, but its
burden among children and adolescents under 15 years old is not well quantified.
This study evaluates TB trends in this age group from 1990 to 2021 and projects
future trends through 2040.



METHODS: We used data from the Global Burden of Disease Study (GBD) 2021 to
assess the incidence and mortality of TB in children and adolescents (under 15)
from 1990 to 2021. A Bayesian age-period-cohort model was employed to project
the TB burden.

RESULTS: In 2021, there were 799,047 new TB cases and 81,870 TB-related deaths
among children, with an age-standardized incidence rate (ASIR) of 40.01 per
100,000 population and an age-standardized mortality rate (ASMR) of 4.16 per
100,000 population. From 1990 to 2021, the ASIR declined by 2.4% annually, while
ASMR decreased by 4.19% per year. However, drug-resistant TB, especially
extensively drug-resistant TB, increased significantly. The burden was highest

in low-SDI regions, particularly among children under 5, who accounted for over
75% of TB-related deaths. Projections to 2040 indicate continued declines in

ASIR and ASMR for all TB forms, including drug-resistant and TB-HIV

co-infections.

CONCLUSION: Sustained investment in TB control programs, particularly in low-SDI
regions, is crucial. Addressing drug-resistant TB and TB-HIV co-infection should

be prioritized in global public health strategies.
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BACKGROUND: Xpert MTB/XDR (Xpert-XDR) testing can significantly shorten time to
initiating appropriate drug-resistant tuberculosis (DR-TB) treatment, but its
introduction may impact laboratory workflow, especially in laboratories not
currently performing drug susceptibility testing. This study evaluated the

feasibility and acceptability of implementing the Xpert-XDR for rapid triage and
selection of all-oral regimens for DR-TB.

METHOD: This was a multi-country, multi-site qualitative study conducted between
July and November 2023, as part of the larger TriAD (Triage test for All oral DR

TB drugs) study implemented in South Africa, Ethiopia, and Nigeria. We conducted
semi-structured in-depth interviews with clinicians, nurses and laboratory staff

at each study site until thematic saturation was achieved. Additionally, we
interviewed policy makers (n =9) and people with TB (PWTB) (n = 11), to provide
additional insight on the implementation of this new diagnostic assay.

RESULTS: Healthcare workers (n =61) found the new workflow feasible and
acceptable. It was the increased speed in which PWTB would receive a correct
diagnosis and appropriate treatment that provided the biggest benefit to moving

to Xpert-XDR for healthcare workers and PWTB. Laboratory staff mentioned that
Xpert-XDR had expedited and simplified the laboratory workflows.
Role-appropriate and ongoing training is a key factor in effective

implementation as described by policy makers and healthcare workers alike.
Barriers impacting the ability to perform Xpert-XDR included unstable power
supply, internet, and temperature control. Additionally, the Xpert MTB/RIf Ultra

test has higher sensitivity for the detection of TB than the Xpert-XDR test,

leading to discordant test results.

CONCLUSION: This study showed that implementation of Xpert-XDR in health
facilities is both feasible and acceptable by all types of healthcare workers.

Some barriers with Xpert-XDR are not exclusive to this particular diagnostic

tool but are important to address when policy makers are deciding which tools to
implement.
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unrestricted use, distribution, and reproduction in any medium, provided the
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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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BACKGROUND: Since the discovery of streptomycin in the 1940s, more than a dozen
drugs have been continuously introduced into tuberculosis (TB) therapy. However,
limited attention has been paid to the collateral effects of drug resistance

evolution in Mycobacterium tuberculosis (Mtb). Recently, we observed a clear
discordance between the capreomycin (CAP) susceptibility of rifampicin-resistant
(RR) Mtb clinical isolates and the adverse outcomes associated with CAP

treatment, indicating potential collateral effects between rpoB mutations and

CAP. To explore this relationship, we integrated clinical isolate data,

experimental evolution data, phenotypic data, sequencing data, and genome-wide
association studies (GWAS).

METHODS: We analysed the correlations between CAP resistance and rpoB mutations
at various loci based on phenotypic drug susceptibility testing (pDST) profiles

and rpoB sequencing data from 565 RR Mtb isolates collected in southwestern
China. To validate the clinical observations, we screened RR mutants of Mtb

H37Rv and conducted rpoB sequencing to characterise the mutation sites.
Additionally, we constructed various rpoB mutants in Mycobacterium smegmatis
(Ms). We then examined the impact of these mutations on the efficacy of CAP
through minimum inhibitory concentration (MIC) tests and time-kill assays in

both Mtb and Ms rpoB mutants. Furthermore, we investigated the influence of

three major rpoB mutations on the frequency of occurrence of rrs
A1401G-associated with CAP resistance-using a GWAS of 607 Mtb genomes from a
global dataset.

FINDINGS: By analysing 565 clinical isolates from southwestern China, we found
that the CAP resistance in isolates with a single mutation at rpoB site 445 was
significantly lower than in those with a single mutation at other sites (P <

0.05, Pearson chi-square test and Fisher exact test; odds ratio = 0.272). In

contrast, the opposite trend was observed in isolates with a single mutation at

rpoB site 435 (P < 0.001, Pearson chi-square test and Fisher exact test; odds

ratio = 3.067). Subsequently, using laboratory-evolved RR mutants, we
demonstrated that mutations at rpoB site 445 or site 441 enhanced the



bactericidal effect of CAP. However, the opposite result was observed in mutants
with mutations at rpoB site 435. Furthermore, we found that the occurrence
frequency of the rrs A1401G mutation was significantly lower in clinical

isolates with rpoB mutations at site 445, but significantly higher in those with
mutations at site 435.

INTERPRETATION: Although rpoB mutations in Mtb did not affect the MIC of CAP,
they influenced its bactericidal effect, highlighting the need for time-kill

assays when investigating collateral effects. Different rpoB mutations may exert
diverse impacts on the bactericidal effect of CAP-or CAP tolerance-underscoring
the complexity of collateral effects and supporting the use of targeted
sequencing in the molecular diagnosis of RR Mtb. As RNA polymerase plays a
central role in bacterial RNA transcription, it regulates most metabolic

processes in Mtb. Thus, different rpoB mutations may elicit distinct gene
expression profiles upon CAP treatment, a hypothesis warranting further
investigation. Additional clinical studies are needed to verify whether the
adverse outcomes of CAP treatment are associated with infections caused by
strains harbouring rpoB mutations at site 435. If so, such outcomes could be
mitigated through rational drug regimens guided by precise molecular diagnosis.
This study provides insights into the collateral effects of drug resistance
mutations and advances the case for precision medicine in treating infections
caused by drug-resistant bacteria.
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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
2.2.1in lineage 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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PURPOSE: Linezolid is a core drug used to treat rifampicin-resistant
tuberculosis (RR-TB) and multidrug-resistant tuberculosis (MDR-TB). However,
adverse events (AEs) have limited its clinical application. Safer alternatives

to linezolid are needed to address the safety concerns.

PATIENTS AND METHODS: A total of 27 patients with RR-TB (including MDR-TB) were
randomly assigned to receive either contezolid (n=14) or linezolid (n=13) in
combination with standardized background anti-TB regimens, that is,
linezolid-bedaquiline (pyrazinamide)-levofloxacin
(moxifloxacin)-cycloserine-clofazimine or contezolid-bedaquiline
(pyrazinamide)-levofloxacin (moxifloxacin)-cycloserine-clofazimine. The dosage
was 600 mg q12h for linezolid, and 800 mg q12h for contezolid. AE data were
collected during the 2-month treatment period to analyze the characteristics,



severity, onset time, duration, drug relatedness, management, and outcome of the
adverse drug reactions.

RESULTS: The median (range) age of contezolid- and linezolid-treated patients
was 40.9 (26-65) and 36.7 (18-65) years, respectively. The incidence of AEs was
14.3% (2/14) in contezolid-treated patients and 92.3% (12/13) in linezolid

group. All drug-related AEs in contezolid group were gastrointestinal reactions
(nausea and vomiting one case each). No peripheral neuropathy or
myelosuppression AEs were observed. The AEs in linezolid group included anemia
(30.8%, 4/13), peripheral neuropathy (53.8%, 7/13), and gastrointestinal

reactions (23.1%, 3/13). Dose reduction or discontinuation was required for
linezolid in 84.6% (11/13) of patients. The anti-TB efficacy of contezolid and
linezolid was comparable in terms of sputum culture conversion rate and
imaging-confirmed lesion absorption rate after treatment for 2 months.
CONCLUSION: Contezolid may be a safer alternative to linezolid based on AE
incidence in the treatment of multidrug-resistant tuberculosis for two months.
CLINICAL TRIAL REGISTRATION: This study was registered at
https://www.chictr.org.cn (identifier: ChiCTR2300074234).
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BACKGROUND: Rapid, accurate detection of Mycobacterium tuberculosis and drug
resistance is crucial to reduce tuberculosis (TB) burden and prevent development
of drug resistance in high-burden drug-resistant TB regions.

METHODS: From December 2021 to July 2022, sputum samples from 1214 adult
patients with presumptive TB in Aimaty, Kazakhstan, were tested by BD MAX MDR-TB
(Becton Dickinson), Cepheid Xpert MTB/RIF, and mycobacterial growth indicator
tube (MGIT) liquid culture for detection of TB and drug resistance to rifampicin

(RIF) and isoniazid (INH).

RESULTS: When compared with MGIT, BD MAX sensitivity and specificity for TB
detection were 90% and 87%, and Xpert MTB/RIF results were 86% and 92%. For RIF
resistance, BD MAX sensitivity and specificity were 91% and 95%, and Xpert
MTB/RIF results were 94% and 92%. For INH resistance, BD MAX sensitivity and
specificity were 98% and 97%. Whole genome sequencing was conducted for 24
samples with discordant RIF resistance results among the 3 devices to determine
mutations related to resistance. When compared with a composite standard based
on whole genome sequencing and MGIT, Xpert MTB/RIF had higher sensitivity and
specificity for RIF resistance than BD MAX.

CONCLUSIONS: Countries with high burden of drug-resistant TB should carry out
national prevalence surveys to assess rates of multidrug-resistant TB and INH
monoresistance. Those with higher rates should consider adopting BD MAX due to
its ability to accurately diagnose RIF and INH resistance.

© The Author(s) 2025. Published by Oxford University Press on behalf of
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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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Tuberculosis (TB) returns to be the leading infectious killer globally after
coronavirus disease 2019. The World Health Organization (WHQO) formally included
targeted next-generation sequencing (tINGS) in its list of recommendations for
Mycobacterium tuberculosis (MTB) and drug resistance (DR). In this study, we
explored the application of various clinical sample types for TB diagnosis and
DR profiles. In comparison to the composite reference standard, the overall
sensitivity values of culture, Xpert, metagenomic next-generation sequencing
(mNGS), and tNGS were 0.458, 0.614, 0.772, and 0.760, respectively. tINGS had
sensitivity similar to mNGS, which had advantages over culture and Xpert,
respectively, despite different classification of sample types. In comparison to
the microbiological reference standard, the overall sensitivity values of

culture, Xpert, mNGS, and tNGS were 0.606, 0.811, 0.856, and 0.884,
respectively. Suprisingly, in extrapulmonary tissue and serous effusion, mNGS
and tNGS had advantages over Xpert. DR-related mutations were detected in 15



cases (13.2%). There were 51 (44.7%) applicable for all DR genes, with 22
(19.3%) not applicable for DR genes. DR genes were partially applicable in 41
(36.0%) samples. However, in culture-negative TB cases, tNGS can additionally
provide 52.7% first-line DR profiles. Sanger sequencing was performed on 14
samples to confirm gene mutation identified by tNGS, and the results were
entirely consistent. It was concluded that the tNGS assay was a promising
approach in the initial diagnostic test of MTB and DR-related genes in different
clinical samples, even for the smear- and culture-negative paucibacillary
samples.IMPORTANCEtNGS combines gene-specific amplification with next-generation
sequencing to detect MTB and drug-resistant genes by amplifying numerous loci
directly from clinical samples. The WHO implemented tNGS for the purpose of
monitoring respiratory specimens for MTB detection and DR-TB due to its high
sensitivity and specificity, culture independence, and ability to report
heterogeneous/silent mutations. The sensitivity outperformed both culture and
Xpert, and the turnaround time was significantly less than that of culture-based
assays. The tNGS assay used in this study costs USD 96 and has a 12 hour
turnaround time. Nonetheless, tNGS has a great deal of promise for enhancing TB
detection while also addressing DR strains.
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Rifampin (RIF) resistance in Mycobacterium tuberculosis (M.tb) is primarily

caused by mutations in the rpoB gene. Rapid and accurate detection of RIF
resistance is critical for effective tuberculosis (TB) control. Nucleotide
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF MS) is an emerging technology used to detect RIF
resistance-associated rpoB mutations in 210 M.tb clinical isolates, including

107 RIF-sensitive and 103 RIF-resistant strains, as determined by phenotypic

drug susceptibility testing (DST). DNA sequencing was used as the reference
method to validate nucleotide MALDI-TOF MS results. Nucleotide MALDI-TOF MS
demonstrated a sensitivity of 93.2%, specificity of 98.1%, and an overall

accuracy of 95.7% compared to phenotypic DST. The Kappa value between nucleotide
MALDI-TOF MS and phenotypic DST was 0.91, indicating excellent agreement. DNA
sequencing confirmed that nucleotide MALDI-TOF MS successfully identified RIF
resistance-associated mutations, particularly in codons 450, 445, and 435 of the
rpoB gene. Among the 61 isolates analyzed by DNA sequencing, nucleotide
MALDI-TOF MS and sequencing results were consistent for 52 of 56 RIF-resistant
strains and all five RIF-sensitive strains, with an overall concordance of

93.4%. Importantly, nucleotide MALDI-TOF MS accurately detected heteroresistance
in eight isolates (14.3%), confirmed by sequencing. These results support that
nucleotide MALDI-TOF MS is a rapid, accurate, and reliable method for detecting
rpoB mutations associated with RIF resistance in M.tb. Its high concordance with
DNA sequencing, excellent diagnostic performance, and ability to identify
heteroresistance highlight its potential as a valuable tool for early TB

diagnostics and improve the precision of chemotherapy regimen
development.IMPORTANCEThe emergence of multidrug-resistant tuberculosis (MDR-TB)
and rifampin-resistant tuberculosis (RR-TB) poses a significant challenge to

global tuberculosis (TB) control efforts. Rifampin (RIF) resistance is a

critical marker for MDR-TB, which requires more complex, prolonged, and costly
treatment regimens. Early and accurate detection of RIF resistance is crucial

for effective TB control. This study evaluates the performance of nucleotide
MALDI-TOF MS, an innovative technology, for detecting RIF resistance-associated
mutations in the rpoB gene. The method demonstrates high sensitivity (93.2%) and
specificity (98.1%), with the added advantage of identifying heteroresistance,
capabilities that are lacking in conventional methods. These capabilities are

crucial for early diagnosis, guiding personalized treatment regimens, and

curbing the transmission of drug-resistant TB. The findings demonstrate that
nucleotide MALDI-TOF MS provides a rapid, high-throughput, and cost-effective
alternative for detecting rpoB gene mutations associated with RIF resistance.
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INTRODUCTION: Resistance to bedaquiline - a novel, promising medication against
tuberculosis (TB), is already emerging, and uncertainties regarding the role of

the different resistance-conferring mutations complicate the development of
molecular diagnostic tools for detecting resistance. Mutations in the three

genes atpE, pepQ, and Rv0678 have been associated with increased minimum
inhibitory concentrations (MICs) to bedaquiline in Mycobacterium tuberculosis
(Mtb). Here, we studied the effect of known and novel mutations in these genes

on the phenotypic susceptibility to bedaquiline in Mtb isolates from patients

with drug-resistant TB in the country of Georgia.

METHODS: We used retrospective Mtb isolates (2011-2019) with whole-genome
sequencing data, and prospectively collected diagnostic isolates with phenotypic
resistance (2019-2022) to bedaquiline at the Georgian National Reference
Laboratory. We determined bedaquiline MIC values using the SensititreTM MYCOTB
MIC plate. MIC of 0.12 pg/mL was defined as borderline and MIC =20.25 ug/mL as a
resistant isolate. A phylogeny was inferred to assess the likely role of the

identified variants in bedaquiline resistance, while taking into consideration
population structure of the strains analyzed.

RESULTS: We analyzed a total of 69 Mtb isolates and identified 61 mutations
across the three target genes. Seventeen (27.8%) of these variants were
associated with borderline (0.12 ug/mL) or resistant (=0.25 pg/mL) MICs to
bedaquiline. In addition to six previously described bedaquiline
resistance-conferring mutations in atpE and Rv0678, we identified two novel
variants in Rv0678 (Leu95Ser and lle108fs) likely involved in bedaquiline



resistance. We found a Tyr92Cys mutation in Rv0678 in two epidemiologically
linked isolates, which likely emerged as a consequence of previous exposure to
clofazimine.

CONCLUSION: Consistent with previous reports, our study confirms that mutations
in Rv0678 are the most frequent cause of bedaquiline resistance in Georgia, in
addition to an increasing clinical relevance of mutations in atpE, while the

role of pepQ mutations remains to be defined.

Copyright: © 2025 Maghradze 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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In the search for new antitubercular agents, a series of 1,4-benzoxazinone-based



compounds is designed, synthesized, and evaluated. These molecules show potent
antimycobacterial activity, with a minimum inhibitory concentration between 2

and 8 ug mL-1. This interesting profile includes activity against several
drug-resistant strains and minimal cytotoxicity against mammalian Vero cells.
Structural similarities with analogs from the literature are reinforced by

molecular docking and molecular dynamics simulations, suggesting that inhibition
of the menaquinone-B enzyme as a potential mechanism of action. In addition, the
active compounds exhibit favorable predicted Absorption, Distribuition,

Metabolism, and Excretion (ADME) properties, indicating their potential for oral
administration in humans.

© 2025 The Authors. ChemMedChem published by Wiley-VCH GmbH.
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The emergence of multidrug-resistant Mycobacterium tuberculosis (MDR-TB)
necessitates novel therapeutics with distinct mechanisms. Here, we report
amino-pyrazoline derivatives as a new class of dual-functional antimycobacterial
agents, integrating potent bactericidal activity with fluorescence-based

bacterial imaging. Initial screening identified AP-07 as a promising hit

compound (MIC99: 40 yM against Mycobacterium smegmatis, 49 yM against
Mycobacterium bovis BCG). Structure-based optimization led to the discovery of
AP-02 and AP-05 as lead compounds, with enhanced activity (MIC99: 13-16 uM
against M. smegmatis; 20-25 pM against M. bovis BCG). Additionally, spontaneous
resistance assays detected no resistant colonies, suggesting a low risk of
resistance development. Mechanistic studies confirmed Ag85C as the primary
molecular target, disrupting late-stage mycolic acid biosynthesis and impairing
cell wall integrity. Notably, pyrazoline derivatives exhibit intrinsic

fluorescence, selectively labeling intracellular mycobacteria while remaining
non-toxic to host macrophages, enabling real-time bacterial imaging. This work
establishes fluorescent amino-pyrazolines as a promising foundation for
next-generation antitubercular agents, bridging diagnostics and therapy in
tuberculosis drug discovery.

Copyright © 2025 The Authors. Published by Elsevier Masson SAS.. All rights
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Mycobacterium tuberculosis lineage 2 (L2) remains a globally significant lineage
associated with increased drug resistance and rapid transmission. The L2 lineage
exhibits a hotspot for genetic diversity and evolution in Panama, requiring an

in-depth analysis. We conducted a prospective analysis of 274 Mycobacterium
tuberculosis L2 isolates from Colon City between January 2021 and October 2023.
Drug resistance was determined using GeneXpert and MTBDRplus-Genotype assays,
strain lineage was determined by strain-specific PCR (ASO-PCR), and whole-genome
sequencing was conducted for phylogenetic analysis. Sequencing data were
analyzed using the mtb-call2 pipeline and TB-gen tools to predict drug

resistance and sublineage, respectively. Genome-wide single-nucleotide
polymorphisms (SNPs) were used for phylogenetic and evolutionary analyses.
ASO-PCR results identified all 31.7 % (86/271) isolates as Modern L2.2. WGS
analysis of 66 strains confirmed all isolates belonged to the L2.2.1 sublineage.
Sixty-four strains were analyzed in depth, with 96.9 % (62/64) classified as
pan-susceptible and 3.1 % (2/64) as rifampicin/pyrazinamide-resistant. The
sublineage analysis based on SNPs using the TB-gen tool identified a SNP at
position 1219683G > A, which genotyped all 64 strains as L2.2.M3 sublineage.



Phylogenetic analysis revealed a correlation with geographical distribution
compared to other Latin American L2 isolates. Transmission clusters (<12 SNPs)
were identified and used to determine recent transmission events or TB
transmission clusters. These analyses also confirmed a relatively low

evolutionary rate within Panama L2 isolates and a highly conserved common
ancestor shared with L2 isolates from Peru, Colombia, and Guatemala. These
findings suggest endemic transmission of the Mycobacterium tuberculosis L2.2.M3
sublineage in Colon, Panama. We recommend combining genomic information with
epidemiological data to accurately track and identify the source hotspot for the
L2.2.M3 sublineage and focus control measures.
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Antimicrobial peptides (AMPs) have great potential to be developed as topical
treatments for microbial infections of the skin, including those caused by the
gram-positive human pathogen Staphylococcus aureus. Among the AMPs, temporin B
(TB) is of particular interest. This 13-amino-acid-long cationic peptide is



secreted by the granular glands of the European frog Rana temporaria and
represents a primary line of defense against invading pathogens. The objective

of this study was to investigate the antibacterial efficacy and the mode of

action of the synthetic TB analog, TB_KKG6K, in a drug-resistant clinical

isolate of S. aureus and assess the peptide's tolerance and curative potential

in an in vitro infection model using three-dimensional human epidermis
equivalents (HEEs). The results revealed a high bactericidal efficacy of
TB_KKG6K at low micromolar concentrations. The peptide perturbed the bacterial
cell membrane integrity by permeabilization and depolarization. TB_KKG6K showed
no toxicity in the invertebrate mini-host model Galleria mellonella and a high

level of tolerance when topically applied in HEEs. Importantly, the therapeutic
potential of TB_KKG6K was confirmed in HEEs infected with S. aureus. The topical
application of TB_KKG6K significantly reduced the bacterial load and lowered the
pro-inflammatory response in the infected HEEs. These findings reinforce the
antibacterial potential and therapeutic efficacy of TB_KKG6K against S. aureus
infection, particularly in the context of a cutaneous infection.IMPORTANCEThe
emergence of multidrug-resistant bacteria has rendered the exploration of novel
therapeutic treatment strategies a pivotal area of research. Among the most
promising candidates are amphibian-derived antimicrobial peptides (AMPs), which
are ideal for the development of novel drugs due to their multifaceted mode of
action. Extensive studies have been conducted on these peptides over the last
decade, resulting in the development of temporin B (TB) peptide analogs that
have undergone modifications to their primary sequence. These modified analogs
have demonstrated enhanced antibacterial and antifungal efficacy, while
exhibiting reduced hemolytic activity. TB_ KKG6K has the potential to be a
promising candidate for topical treatments due to its small size and high
antimicrobial activity against pathogens of the human skin. In particular, it
demonstrated efficacy against Staphylococcus aureus, a skin commensal that can
become an opportunistic pathogen, causing a range of infections from minor skin
infections to life-threatening diseases such as bacteremia and sepsis.
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Tuberculosis (TB) remains a leading cause of death among infectious diseases
globally, necessitating new drug discovery due to rising drug-resistant strains.
Homoisoflavones, a distinct subgroup of flavonoids characterized by their
3-benzylidenechroman-4-one skeleton, are promising natural products for new
antimicrobials. This study explored 42 homoisoflavone derivatives as potential
anti-TB agents. Several derivatives showed potent anti-Mycobacterium
tuberculosis (Mtb) activity. Specifically, derivatives 19, 22, and 41 show good
selectivity index and significantly inhibited the Mtb H37Rv strain (MIC90 2.2,
3.8, and 1.9 pM, respectively). Derivatives 22 and 41 were particularly
effective against the hypervirulent clinical isolate Mtb M299 (MIC90 1.5 and
2.5 UM, respectively), surpassing the potency of rifampicin (MIC90 3.3 uM).
Furthermore, these derivatives inhibited intracellular Mtb H37Rv growth in
infected macrophages, with derivative 41 proving most potent (IC50 5.2 uM) due
to its unique nitrofuranyl and piperidine groups. The study also established a
structure-activity relationship (SAR) for the homoisoflavone scaffold. In silico
analyses suggest these compounds have good oral bioavailability and low
toxicity. These findings highlight homoisoflavone derivatives as promising
candidates for future anti-TB drug development.
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INTRODUCTION: The Republic of Kyrgyzstan is among the 30 countries with the
highest burden of multidrug-resistant Tuberculosis worldwide. One of the reasons

is widespread stigmatization and discrimination. As previous research has shown,
particularly women experience stigma while its impact on their life and (mental)
health is even greater than for men. This is the first phenomenological study to
explore women's lived experiences of TB-related stigmatization in Kyrgyzstan.

This study aims to raise awareness about the gender-specific impact of
stigmatization and discrimination.

METHODOLOGY: Descriptive phenomenology was used. 15 semi-structured in-depth
interviews with female TB-patients were conducted between 28th May and 14th June
2024. Themes were stigma experiences, their consequences and coping strategies.
Participants were recruited from two TB Hospitals and two Family Medical Centers
(primary health care units) in Bishkek through purposive sampling. The data

analysis followed a thematic approach based on a combination of deductive and
inductive coding.

RESULTS: 14 of 15 participants experienced stigmatization and discrimination in
one way or another. Anticipated stigma was very prominent, manifesting in
non-disclosure of the diagnosis apart from close family. Enacted stigma mostly
occurred within society or non-TB-specialized healthcare facilities.
Self-stigmatization often followed anticipated and enacted stigma. Stigma



experiences impacted daily and social life, marital prospects and access to
educational and work opportunities but mainly led to mental health issues, which
12 of 15 participants reported.

DISCUSSION: and Conclusion. In contrast to previous research, this study did not
find diagnostic delay nor non-adherence to treatment because of stigmatization
and discrimination. However, experiences within the healthcare facilities
impacted the perceived quality of care. Stigmatization within the family, mostly
by in-laws, was anchored in the patriarchal and conservative attitudes of Kyrgyz
society. Overall, key findings of this study were widespread lack of knowledge
about the disease and its transmission as a reason for and mental health issues
because of stigmatization and discrimination. The findings imply the need for
intervention strategies and policies focusing on education about TB, integration
of psychosocial support into treatment and improvements in quality of care.
Altogether, this could contribute to the reduction of TB-related stigmatization

and discrimination which would reduce the individual burden of TB.
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BACKGROUND: Isoniazid-resistant, Rifampicin-susceptible Tuberculosis (TB) is
estimated to occur in 13% of new cases and 17% of previously treated cases.
Current WHO guidelines recommend treatment with Rifampicin (RFP), ethambutol
(EMB, E), pyrazinamide (PZA, Z), and levofloxacin (LFX, Q) for 6 months in
patients with isoniazid mono-resistant TB (Hr-TB) but the effectiveness and use

of other regimens in managing Hr-TB has not been established. There is a need to
pay increased attention to the timely identification of Hr-TB patients to

improve treatment success along with the reduction of the risk for further drug
resistance development. This study was performed to determine the treatment
outcomes and their associated factors among isoniazid mono-resistant TB patients
in Uganda.

METHODS: This was a cross-sectional study performed among newly diagnosed and
retreatment TB patients whose sputum samples were referred to the National TB
Reference Laboratory (NTRL)-Uganda from March 2017 to March 2022. Patient
samples exhibiting Isoniazid mono-resistance as determined by phenotypic drug
resistance testing (DST) were included in this study. Samples with data
incompleteness and those whose treatment centers could not be traced were
excluded from the study. Selected samples were tested for mutations associated
with Isoniazid resistance using line probe. Patient demographic data was

obtained from the National TB Reference Laboratory (NTRL) electronic data system
and request forms with additional data, such as treatment regimen, adverse
effects, and treatment start dates obtained from treatment registers. The
independent variables available (age, sex, regimen used, M. tuberculosis

mutation genes for isoniazid, specifically InhA and KatG, history of TB, HIV

status, and reporting year) were assessed as possible factors in the

relationship between Hr-TB and treatment success.

RESULTS: A total of 85 isoniazid monoresistant isolates from different patients
were analyzed in this study. In this study, most of the participants belonged to

the category of newly diagnosed 35/85 (41.2%). Most of the participants 36/85,
42.3%) turned culture negative at month one upon initiation of treatment. The
findings from this study show that the most dominant Mycobacterium tuberculosis



mutation occurred in the KatG MUT1 region with a nucleotide change of S315T1.
There was no significant treatment outcome difference among the different age
groups in this study when compared (unsuccessful Vs successful treatment, median
age 35.4 years and 35.86 years, p =0.078). However, the study found that most
deaths were among people aged above 36 years 71.4%, (5/7 participants).
CONCLUSION: This study revealed Isoniazid mono-resistant TB as a significant
factor associated with delayed culture conversion of beyond two (2) months. This
emphasizes the need for prompt detection using routine point-of-care testing
molecular diagnostic platforms to test for Isoniazid and Rifampicin resistance

to improve TB treatment outcomes and reduce failures.
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Tuberculosis is one of the diseases causing high rates of morbidity and

mortality in several countries. However, efforts in the use of diagnostic

methods for tuberculosis and the detection of drug resistance are essential to
reduce cases. Since 2015, rapid molecular diagnostic tests have been implemented
in Panama, enabling the detection of drug resistance, mainly rifampicin and
isoniazid, in patients with suspected tuberculosis. This study aimed to identify
mutations in Mycobacterium tuberculosis complex strains with resistance to
rifampicin and isoniazid using GenoType MTBDRplus. It is a retrospective study
reviewing the results of the GenoType MTBDRplus version 2.0 test from 2015 to
2021. Strains not identified as Mycobacterium tuberculosis complex and those
that did not show a mutation pattern and were categorized as sensitive were
excluded. Data analysis was carried out using the Chi-square tests, Pearson's
Correlation, and principal components analysis. A total of 4,301 strains were
analyzed, of which 8.8% were detected with mutation or resistance probes in one
or more of the genes analyzed: 56.0% in the rpop gene, 11.9% in the inhA gene,
and 8.2% in the katG gene. In addition, other mutations such as rpof/inhA and
rpoB/katG were detected in 9.5% and 13.5% of cases, respectively. Thirty-eight
resistance patterns were identified, with H526D and S531L being the most
frequent mutations in the rpoB gene, and S315T1 and C-15T are the most common in
katG and inhA, respectively. The resistance patterns detected by the GenoType
MTBDRplus assay highlight the genetic variability of drug resistance in the
country and emphasize the need to implement epidemiological surveillance
methodologies. Integrating patient clinical data with genetic variation

information is essential for improving disease control and understanding
transmission dynamics and drug resistance acquisition. These findings also
provide important insights for guiding tuberculosis treatment strategies in
Panama, supporting the use of molecular tools for the early detection of drug
resistance, enhancing our understanding of the epidemiology, and informing
clinical decision-making.

IMPORTANCE: This study focuses on understanding how Mycobacterium tuberculosis
strains in Panama develop resistance. With tuberculosis (TB) cases becoming
harder to treat due to drug resistance, especially after the disruptions caused

by the COVID-19 pandemic, rapid and accurate diagnosis is crucial. By using
advanced molecular tests to identify specific genetic mutations in

drug-resistant TB strains, this research helps improve treatment decisions,
leading to better outcomes for patients. Understanding these mutations also aids
in controlling the spread of TB. Given the rising global concern over
drug-resistant TB, the findings of this study are important not only for Panama
but also for other regions facing similar challenges.
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Exploring the design and synthesis of new antibiotic compounds is important to

treat multidrug-resistant bacterial infections for the already exposed drug

molecules. In this work, a phenanthroline derivative, namely,
6-[2-(ethoxycarbonyl)-diazen-1-yl]-1,10-phenanthroline-5-one (ECDPO), and its

mono- and bis-ligand silver complexes [Ag-(ECDPO)-(NO3)] and [Ag-(ECDPO)2]-(NO3)
were synthesized. Single-crystal X-ray diffraction (XRD) structure of

methanol-solvated ECDPO was studied, which crystallized in a monoclinic system,
P21/n space group. ECDPO is a planar molecule, and supramolecular arrays are
stabilized by various hydrogen bonding, namely, O-H---N, N-H---O, and C-H---O,

and T1-1T interactions. The spectroscopic features of ECDPO and its silver

complexes were thoroughly studied by high-resolution mass spectrometry (HRMS),

IR, 1H NMR, 13C NMR, UV-visible spectroscopy, and X-ray photoelectron
spectroscopy (XPS). Electrochemical redox features were studied by cyclic
voltammetry. The ECDPO molecule and its silver complexes were studied for
antibacterial activity against bacteria and (Mtb). ECDPO shows a minimum

inhibitory concentration (MIC) of 1.56 ug/mL against Mtb, which is comparable to

that of one of the clinically used drug candidates, namely, ethambutol. Silver
complexes [Ag-(ECDPO)-(NO3)] and [Ag-(ECDPO)2]-(NO3) showed enhanced anti-TB
activities and MICs of 0.78 and 0.39 ug/mL, respectively.

© 2025 The Authors. Published by American Chemical Society.
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Deazaflavin-dependent nitroreductase (Ddn) is a crucial enzyme involved in
mycolic acid biosynthesis, a vital component of the cell wall in Mycobacterium
tuberculosis (MTB)-the bacterial pathogen responsible for tuberculosis. Over the
past two decades, nitroimidazole oxazine scaffold (NOS) derivatives have been
investigated as potential therapeutic agents targeting Ddn in MTB, with a focus

on enhancing drug efficacy, minimizing toxicity, and combating drug resistance.

In this study, we performed an extensive theoretical investigation combining
three-dimensional quantitative structure-activity relationship (3D-QSAR)

studies, all-atom molecular docking, and atomic-level molecular dynamics (MD)
simulations. Additionally, we analyzed the binding free energies and their
decomposed terms between inhibitors and Ddn to elucidate the structure-activity
relationships (SARs) and mechanisms of a series of NOS derivatives developed for
MTB inhibition. The CoMFA and CoMSIA models demonstrated strong performance,
with cross-validation coefficients (R cv 2) of 0.591 and 0.629, respectively,

and prediction coefficients (R pred 2) of 0.7698 and 0.6848 for COMFA and



CoMSIA, respectively. These models effectively predicted the minimum inhibitory
concentration (MIC) values of the compounds against MTB based on the NOS
scaffold. Molecular docking followed by MD simulations was employed to validate
the binding modes of these derivatives at the active site of Ddn, providing
detailed insights into their interaction patterns. Notably, our analysis

revealed that residues Tyr65, Ser78, Tyr130, Tyr133, and Tyr136 played critical
roles in determining the potency of the compounds by contributing significantly

to their binding energies. These findings provide valuable guidance for the
rational design of novel NOS inhibitors with enhanced potential as effective
anti-tuberculosis agents.
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Bedaquiline, an antitubercular drug that targets ATP-synthase, is a key

component of a new oral drug regimen that has revolutionized the treatment of
multi drug resistant tuberculosis. Clinical bedaquiline resistance in

Mycobacterium tuberculosis has rapidly emerged, primarily due to mutations in

the transcriptional repressor, Rv0678 that result in upregulation of the
Resistance-Nodulation-Division (RND) efflux pump MmpS5/MmpL5 (MmpS5L5). Here, to
understand how MmpS5L5 effluxes bedaquiline, we determined the structure of the
MmpS5L5 complex using cryo-electron microscopy, revealing a novel trimeric
architecture distinct from the canonical tripartite RND efflux pumps of
Gram-negative bacteria. Structure prediction modelling in conjunction with
functional genetic analysis indicates that it uses a periplasmic coiled-coil

tube to transport molecules across the cell wall. Structure-guided genetic
approaches identify MmpL5 mutations that alter bedaquiline transport; these
mutations converge on a region in MmpL5 located in the lower portion of the



periplasmic cavity, proximal to the outer leaflet of the inner membrane,
suggesting a route for bedaquiline entry into the pump. While currently known
clinical resistance to bedaquiline is due to pump upregulation, our findings
that several MmpL5 variants increase bedaquiline efflux may presage the
emergence of additional modes of clinical resistance.

SIGNIFICANCE STATEMENT: Resistance to bedaquiline, a cornerstone drug for
treating multidrug-resistant tuberculosis, is rapidly emerging due to mutations
that upregulate expression of the MmpS5L5 efflux pump. Here, we reveal the
cryo-EM structure of this pump, showing a novel trimeric architecture and a
unique a-helical coiled-coil tube for drug transport. Structure-guided genetic
analysis identifies MmpL5 variants that further increase bedaquiline efflux,
suggesting potential resistance mechanisms beyond pump upregulation.
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Evaluating QT prolongation induced by anti-tuberculosis (TB) drugs in patients
with active TB, who often experience tachycardia, is challenging due to the
limitations of Fridericia's correction factor (QTcF) in decorrelating QTc from

heart rate (HR). Previous exposure-QTcF analyses in patients with active TB were
able to alleviate the limitation of QTcF but required advanced model-based
methodologies, incorporating a non-drug-related, "secular" trend in the model to
dissociate drug and non-drug-related effects on QT. Recently, we developed and
validated a time-varying QT correction method (QTcTBT) that more accurately
accounts for the HR changes during TB treatment. In the present work, using data
from 429 patients with multidrug-resistant TB across two Phase llb trials, we
re-evaluated the exposure-QTc relationship for bedaquiline by applying QTcTBT



instead of QTcF. Our analysis showed that when HR changes were accounted for
using QTcTBT, a typical maximum M2 (bedaquiline metabolite) concentration

(326 ng/mL, mean maximal concentration (Cmax) at the end of 2-week loading
phase) was associated with a 7 ms QTc interval prolongation (90% CI: 5.9-8.2).

This estimate closely aligns with the previously reported M2 effect of 7.9 ms

(90% CI: 6.8-9.3), derived from the exposure-QTcF model. The consistency between
the two methodologies further supports the use of QTcTBT for estimating the QTc
prolongation effects of anti-TB drugs.

© 2025 The Author(s). CPT: Pharmacometrics & Systems Pharmacology published by
Wiley Periodicals LLC on behalf of American Society for Clinical Pharmacology
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Pretomanid (PMD) is a key antibiotic of the newest multidrug-resistant or
rifampicin-resistant tuberculosis treatment regimen "BPaL", but knowledge of its
resistance mutations is still limited, especially in China, as it was approved

only in late 2024. We analyzed a collection of (MTB) isolates from China
including the whole-genome sequencing and drug susceptibility testing data and
extended analysis to other 2165 isolates from lineage 4. We found in-frame
deletion variants in the ddn genome sequence in the isolates collected in
Xinjiang Uyghur Autonomous Region, China, with a high level of PMD resistance
without pre-exposure to PMD belonging to sublineage 4.5. The extended analysis
found that in-frame deletion variants occurred more frequently in sublineage
4.5. Some isolates contain multiple ancestral components after historical
evolution, which may cause in-frame deletion variants to spread in some
settings. Furthermore, molecular dynamics simulations and free energy
calculations of the key mutants indicated that the impaired mutant structures
result in unfavorable domination binding, which poses less probability for PMD
activation for targeting other critical MTB targets and also leads to

insufficient generation of NO (nitric oxide) to kill MTB. Currently, PMD
resistance is mainly due to ddn gene mutations, especially frameshift mutations.
However, our findings underscore the importance of surveillance for in-frame
deletions, especially in regions with a high prevalence of sublineage 4.5, and
the high level of PMD resistance conferred by deletions raises crucial concerns
about the future effectiveness of the BPaL regimen.
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Early bactericidal activity is a vital measure in developing new tuberculosis

(TB) drugs. Traditional methods, including colony-forming units (CFUs) and time
to positivity (TTP), have limitations. This study aimed to evaluate the efficacy

of TPAPy-Tre fluorescence microscopy in monitoring early therapeutic responses
compared with conventional culture methods in patients with pulmonary
multidrug-resistant/rifampicin-resistant TB. In an open-label clinical trial at

the Third People's Hospital of Shenzhen, China, seven sputum smear-positive
patients aged =18 years were enrolled. Sputum samples were consecutively
analyzed using solid and liquid cultures and TPAPy-Tre microscopy. The study
found that TPAPy-Tre fluorescence intensity significantly decreased from 271.5
(95% confidence interval [Cl], 177.4-365.7) before treatment to 142.8 (95% ClI,
104.7-180.9) after treatment (P < 0.05). TPAPy-Tre results strongly correlated
with CFU (Spearman p = 0.60; 95% ClI, 0.35-0.77; P < 0.001) and TTP (Spearman p =
-0.33; 95% Cl, -0.56 to -0.04; P < 0.05). Among selected participants, the
median fluorescence intensity decreased from 51.5 (interquartile range [IQR],
39.0-63.6) to 13.2 (IQR, 7.8-20.0) after treatment (P < 0.001). TPAPy-Tre shows
potential as a rapid, visual method for tracking bacterial vitality during TB
treatment, offering immediate feedback on treatment response. These results
support its use alongside conventional methods in clinical settings, though
larger studies are needed for further validation.IMPORTANCEEarly bactericidal
activity (EBA) is an important tool in clinical studies in the development of

new tuberculosis drugs. Current traditional methods of efficacy monitoring
present significant limitations. There is a need for novel and efficient tools

to monitor treatment response in real-time when EBA is performing.
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BACKGROUND: The emergence of drug resistance among Mycobacterium tuberculosis
(Mtb) strains, coupled with the detrimental side effects linked to tuberculosis

(TB) treatment, underscores the persistence of TB as a significant clinical and
public health concern in South Africa, thereby necessitating ongoing research in
drug discovery. The use of medicinal plants for the treatment of TB has garnered
increasing attention, especially in countries where a significant portion of the
population relies on traditional medicine as a primary form of healthcare.
METHODS: The crude extracts from nine medicinal plants were investigated for
antimycobacterial activity. Phytochemical profiling and qualitative antioxidant
activity were assessed using thin layer chromatography. The
2,2-Diphenyl-1-picrylhydrazyl radical scavenging assay was used for quantitative
antioxidant analysis. The broth microdilution assay was used to determine the
antimycobacterial activity of the plant extracts and rifampicin against
Mycobacterium smegmatis (ATCC 1441). Sodium dodecyl polyacrylamide gel
electrophoresis was used to qualitatively evaluate the protein profile of M.
smegmatis. The growth response of M. smegmatis to both inhibitors (rifampicin
and plants extracts) was assessed through growth kinetics assays.

RESULTS: Phytochemical profiling revealed that all plants contained various
phytoconstituents in differing concentrations. Additionally, the plants

exhibited relatively low antioxidant activity, as indicated by their IC50

values. Rosmarinus officinalis and Zanthoxylum capense demonstrated inhibitory
effects on the growth of M. smegmatis with a minimum inhibitory concentration of
0.625 mg/ml. The time-kill assays indicate that the plant extracts including



those of Gardenia volkensii, Citrus lemon, Croton gratissimus and Clerodendrum
glabrum exhibited greater growth reduction than rifampicin. Sodium dodecyl
polyacrylamide gel electrophoresis profiles revealed distinct patterns of M.
smegmatis proteins. Protein profiles suggest that plant extracts, like

rifampicin, affect bacterial protein synthesis.

CONCLUSION: The results of this study indicate that the plants do not have
potent free radical scavenging capabilities. Nevertheless, they exhibited
antimycobacterial properties, notably impacting protein synthesis.
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Addressing the challenges of drug-resistant Mycobacterium tuberculosis requires
regular drug intake and consistent therapeutic drug concentrations, for which



in-situ gel systems offer a promising solution by enabling sustained drug
release. This study aims to develop an injectable system for chronic
tuberculosis treatment, focusing on an in-situ gel formulation created using
Poloxamer 407, Carbopol 940, and Hydroxy Propyl Methyl Cellulose (HPMC). The
experiments involved a combination of two FDA-approved first-line anti-TB
molecules, namely Rifampicin (RIF) and Isoniazid (INZ), by loading in the

in-situ gel (IGS) formulations prepared by cold process. The gelling polymers
were varied at three levels of concentration and optimized through the molecular
docking method, wherein the blend of polymers with drugs showed the docking
score of - 3.085. The physicochemical properties and analytical

characterization, including gelation temperature, drug content, FT-IR, SEM,
TG-DSC, in-vitro drug release, ex-vivo permeation, and cytotoxicity, were
performed. According to the study results, the optimized gelation temperature
was 26 °C, the viscosity of the sol and gel was 238 cP and 1700 cP,
respectively, with the maximum drug content (RIF 100 £ 2.17% and INZ

97 £1.31%). The FTIR analysis confirmed the stability of drugs, the
morphological study using SEM showed the formation of a network structure, and
thermal analysis by TG-DSC confirmed the solid-state transition of drugs. The
in-vitro drug release studies in phosphate buffer pH 7.4 showed sustained
release of Rifampicin and Isoniazid for up to 10 days and 6 days, respectively.
The selected formulation exhibited non-toxic effects in the L929 cell line.

Based on the results, in-situ gel administration could be recommended for
intramuscular administration for sustained release of the drugs, which is
expected to reduce the dosing frequency and improve patient compliance for
chronic tuberculosis therapy.
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BACKGROUND: Mycobacterium tuberculosis (MTB) is a human-specific pathogen that
primarily infects humans, causing tuberculosis (TB). Antimicrobial resistance

(AMR) in MTB presents a formidable challenge to global health. The employment of
machine learning on whole-genome sequencing data (WGS) presents significant
potential for uncovering the genomic mechanisms underlying drug resistance in
MTB.

METHODS: We used 18 binary matrices, each consisting of genotypes and
antimicrobial susceptibility testing phenotypes from a specific

MTB-antimicrobial dataset. By constructing training and test datasets on all

SNPs, intersected SNPs, and randomly generated SNPs, we developed a Machine
learning (ML) framework using twelve different algorithms. Then, we compared the
performances of the various ML models and used the SHapley Additive exPlanations
(SHAP) framework to decipher why and how decisions are made within the optimal
algorithm. Lastly, we applied the models to predict the resistance phenotype to
rifampicin (RIF) and isoniazid (INH) in the additional independent MTB isolate
datasets from India and Israel.

RESULTS: In our study, the Gradient Boosting Classifier (GBC) model was the best
in terms of correctly identified percentages (97.28%, 96.06%, 94.19%, and 92.81%
for the four first-line drugs, RIF, INH, pyrazinamide, and ethambutol

respectively). By estimating the contributions of AMR-related SNPs by SHAP
values, we found that position 761,155 (rpoB_p.Ser450), 2,155,168
(katG_p.Ser315) rank top in RIF and INH, their higher values (1 for alternative
allele) tend to predict the resistance trait for these two drugs. In addition,



the best model GBC generalizes well in predicting the resistance phenotypes for
RIF and INH in the external independent MTB isolate datasets from India and
Israel.

CONCLUSIONS: This study integrates ML methods into antimicrobial resistance
research, develops a framework for predicting resistance phenotypes, and
explores AMR-related SNPs in MTB. Quantifying the important SNPs' contribution
to model decisions makes the ML algorithmic process more transparent,
interpretable enabling and enables clinical practice.
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MOTIVATION: Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), still
claims around 1.25 million lives each year. The growing threat of drug



resistance-often driven by single-nucleotide polymorphisms (SNPs) in Mtb genomes
underscores the need for high-quality genomic data and powerful bioinformatics
tools. We present FUNTB, a python-based pipeline that detects non-synonymous
SNPs in Mtb and builds functional network clusters to reveal genotype-phenotype
relationships.

RESULTS: FuNTB profiles non-synonymous SNPs at the gene level across
user-defined phenotypes, pinpointing both shared and unique mutations. It

ingests annotated Variant Call Format (VCF) files or MTBseq outputs and merges
them with clinical metadata to produce network-XML files compatible with
Cytoscape and Gephi. When applied to the CRyPTIC Mtb collection, FUNTB rapidly
recovered established resistance genes and surfaced novel candidates, validating
its utility for mapping genotype-phenotype associations.

AVAILABILITY AND IMPLEMENTATION: FuNTB is implemented in Python 3.8+ and is
freely available under the MIT license at

https://doi.org/10.5281/zenodo.15399917.
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MOTIVATION: Antibiotic resistance in Mycobacterium tuberculosis (MTB) poses a
significant challenge to global public health. Rapid and accurate prediction of
antibiotic resistance can inform treatment strategies and mitigate the spread of
resistant strains. In this study, we present a novel approach leveraging large
language models (LLMs) to predict antibiotic resistance in MTB (LLMTB). Our
model is trained and evaluated on genomic data from 12 185 CRyPTIC isolates and



their associated resistance profiles, utilizing natural language processing
techniques to capture patterns and mutations linked to resistance. The model's
architecture integrates state-of-the-art transformer-based LLMs, enabling the
analysis of complex genomic sequences and the extraction of critical features
relevant to antibiotic resistance.

RESULTS: We evaluate our model's performance using a comprehensive dataset of
MTB strains, demonstrating its ability to achieve high performance in predicting
resistance to various antibiotics. Unlike traditional machine learning methods,
fine-tuning or few-shot learning opens avenues for LLMs to adapt to new or
emerging drugs, thereby reducing reliance on extensive data curation. Beyond
predictive accuracy, LLMTB uncovers deeper biological insights, identifying
critical genes, intergenic regions, and novel resistance mechanisms. This method
marks a transformative shift in resistance prediction and offers significant
potential for enhancing diagnostic capabilities and guiding personalized
treatment plans, ultimately contributing to the global effort to combat

tuberculosis and antibiotic resistance.

AVAILABILITY AND IMPLEMENTATION: All source code is publicly available at
https://github.com/ctestagrose/LLMTB.
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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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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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INTRODUCTION: Tuberculosis care has been seriously affected by the COVID-19
pandemic. Few studies have assessed the impact of the pandemic on tuberculosis
outcomes in vulnerable populations. We aimed to evaluate tuberculosis outcomes
before and during the pandemic in general and in unhoused populations in Sdo
Paulo, Brazil.

METHODS: We performed a retrospective cohort study that compared tuberculosis
outcomes between the unhoused and general populations using data from 2017 to
2019 and 2020 to 2022. Unfavorable outcomes were defined as loss to follow-up,
treatment failure, death, toxicity, and resistance to drugs. Cox regression

models and Kaplan—Meier curves were used to evaluate the data.

RESULTS: Among 47,293 patients diagnosed with tuberculosis using the National
Notifiable Diseases Information System (SINAN) between January 1, 2017, and
December 31, 2021, 29,247 patients were included in our study. Patients
diagnosed with TB during the pandemic were more likely to have unfavorable
outcomes in the general population (hazard ratio [HR], 1.45, [95% confidence
interval (Cl), 1.37 to 1.55], p <0.001), but not in the unhoused population.

Patients with lost to follow-up (HR, 1.42, 95% CI 1.21-1.66, p <0.001) or
hospitalized (HR, 1.50, 95%CI 1.29-1.74, p <0.001) were more likely to
experience unfavorable outcomes in the unhoused population.

CONCLUSIONS: In conclusion, during the pandemic of COVID-19 period the
tuberculosis care was not affected in the specific unhoused population but

rather affected the general population in the largest city of Sdo Paulo, Brazil.
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BACKGROUND: Tuberculosis remains a global health concern, with rising pediatric



and adolescent cases. The advancement of diagnostic strategies is crucial for
effective control, with whole-genome sequencing emerging as a promising tool.
This study explores using whole-genome sequencing in pediatric Tuberculosis.
METHODS: Mycobacterium tuberculosis isolates from pediatric patients and their
contacts were collected between January 2023 and June 2024 in Slovakia and the
Czech Republic. The isolates were subjected to WGS to characterize the
resistance patterns and transmission.

RESULTS: The study included 37 patients in total-30 pediatric cases and 7 adult
index cases-with a single M. tuberculosis isolate collected per patient. The
phylogenetic analysis results revealed that 32 out of 37 (86.5%) isolates

belonged to the Euro-American lineage. Five isolates (13.5%) belonged to the
East-Asian lineage. Genotypic resistance to at least one drug was confirmed in 6
patients (16%). 24 patients were divided into 9 clusters (65%), leaving 13
unclustered (35%). Moreover, the concordance between the identification of
source case by WGS and epidemiological anamnesis was confirmed in 60% of
patients.

CONCLUSIONS: Epidemiological data may not always provide accurate insights into
the transmission of TB. Consequently, integrating molecular methods, such as
WGS, is essential to enhance the reliability and precision of epidemiological
analyses.
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Antimicrobial resistance (AMR) is a critical global issue, particularly against
B-lactam antibiotics, which comprise over 60% of prescriptions.
Metallo-B3-lactamases (MBLs) are especially concerning as they inactivate nearly
all B-lactams, except monobactams. Unlike serine-B-lactamases (SBLs), for which
inhibitors exist, there are no clinically approved MBL inhibitors; only
taniborbactam is in pre-registration. This study introduces eight new MBL
inhibitors (13a-f, 14a-b), designed using a 1,4,7-triazacyclononane (NO3PY)
chelator linked to a B-lactam. These inhibitors restored the efficacy of
meropenem, reducing its minimum inhibitory concentration (MIC) against
MBL-expressing pathogens to <2 mg L-1. Time-kill assays confirmed bactericidal
activity, with this series being non-toxic and highly specific, these compounds
hold promising potential as MBL inhibitors.

This journal is © The Royal Society of Chemistry.
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OBJECTIVE: Given the increase of treatment failure, relapse and acquired
resistance observed in isoniazid (INH) resistance, there is an urgent to improve
rifampin (RIF) -priority based diagnostic strategies. Therefore, we evaluated

the performance of Innovo GenMax MTB-RIF/INH (GenMax), a moderate- complexity
automated nucleic acid amplification test (NAAT), for detecting Mycobacterium
tuberculosis complex (MTBC) and resistance to RIF and INH.

METHODS: Analytical sensitivity (limit of detection, LOD) was determined using
serial dilutions of Mycobacterium tuberculosis H37Rv (ATCC 27249) strains.
Diagnostic accuracy was assessed in clinical sputum specimens against
microbiological reference standards (MRS: positive by smear microscopy, culture
or Xpert MTB/RIF for diagnosis of TB) and phenotypic drug susceptibility testing
(DST). Discordant results were resolved by sequencing resistance genes (IS6110,



rpoB, katG, inhA, ahpC) and follow-up diagnosis results.

RESULTS: GenMax demonstrated a calculated LOD of 8.8 CFU/mL (95% CI: 7.4-11.4)
for MTBC, 674.1 CFU/mL (95% CI: 578.8-923.5) for RIF resistance, and 747.3
CFU/mL (95% CI: 613.7-1081.3) for INH resistance. In clinical evaluation, the
sensitivity and specificity for MTBC detection were 97.52% (95% CI: 92.38-99.36)

and 93.65% (95% CI: 88.91-96.53), respectively. For RIF and INH resistance,
sensitivities were 88.46% (95% Cl: 68.72-96.97) and 85.19% (95% CI:

65.39-95.14), with specificity of 92.42% (95% CI: 82.50-97.18) and 94.12% (95%

Cl: 84.86-98.10).

CONCLUSION: Innovo GenMax MTB-RIF/INH is a rapid and automated assay with high
sensitivity for MTBC detection, suitable for decentralized settings. While its
performance for RIF/INH resistance detection is competitive with existing

assays, its sensitivity remains gaps relative to WHO targets. Further

optimization, particularly through expanded probe coverage, is needed to bridge

this gap and ensure reliable detection in clinical settings.
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BACKGROUND: Linezolid is a key component globally in first-line therapy for



drug-resistant tuberculosis but has considerable toxicity. New and safer

alternative oxazolidinones are needed. Sutezolid is one such promising
alternative. We aimed to evaluate preliminary efficacy and safety of sutezolid

and to identify an optimal dose.

METHODS: PanACEA-SUDOCU-01 was a prospective, open-label, randomised, phase 2b
dose-finding study in four tuberculosis trial sites in Tanzania and South

Africa. Adults aged 18-65 years with newly diagnosed, drug-sensitive,
smear-positive tuberculosis were enrolled and randomly assigned (1:1:1:1:1) by a
probabilistic minimisation algorithm using a web-based interface, stratified by

site, sex, and HIV status, to receive no sutezolid (U0), sutezolid 600 mg once

daily (U600), sutezolid 1200 mg once daily (U1200), sutezolid 600 mg twice daily
(UB00BD), or sutezolid 800 mg twice daily (U800BD), all administered orally for

12 weeks followed by standard therapy for 6 months. All participants received

oral bedaquiline (400 mg once daily for 14 days followed by 200 mg thrice
weekly), oral delamanid (100 mg twice daily), and oral moxifloxacin (400 mg once
daily). For the primary endpoint, measured in the modified intention-to-treat
population, sputum samples were taken weekly to measure the change in bacterial
load measured by time to positivity using the mycobacterial growth indicator

tube system. Safety was assessed through weekly electrocardiography, safety
blood tests, vision testing, and physical and neurological examinations.

Intensive pharmacokinetic measurements were done on day 14 to determine exposure
to sutezolid, bedaquiline, delamanid, and moxifloxacin. This trial is registered

with ClinicalTrials.gov (NCT03959566).

FINDINGS: Between May 20, 2021, and Feb 17, 2022, 186 individuals were screened
for eligibility, 75 of whom were enrolled and randomly assigned to UO (n=16),

U600 (n=15), U1200 (n=14), U600BD (n=15), or USOOBD (n=15). 56 (75%)
participants were male and 19 (25%) were female. The final
pharmacokinetic-pharmacodynamic model showed a benefit of sutezolid, with an
increase in time to positivity slope steepness of 16-7% (95% CI 0-7-35-0) at the
maximum concentration typical for the 1200 mg dose, compared with no sutezolid
exposure. A maximum effect of sutezolid exposure was not observed within the
investigated dose range. Six (8%) participants (one in the U600 group, two in

the U600BD group, one in the US00BD group, and two retrospectively identified in
the U600 group) had an increase in a QT interval using Fridericia correction
greater than 60 ms from baseline. Two (3%) participants in the U600BD group had
grade 4 adverse events, one each of neutropenia and hepatotoxicity, but they
were not deemed associated with the use of sutezolid by the investigators. No
neuropathy was reported.

INTERPRETATION: Sutezolid, combined with bedaquiline, delamanid, and
moxifloxacin, was shown to be efficacious and added activity to the background
drug combination, although we cannot make a final dose recommendation yet. This
study provides valuable information for the selection of sutezolid doses for

future studies, and described no oxazolidinone class toxicities at the doses

used.
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BACKGROUND: Treatment monitoring is important in pulmonary tuberculosis (PTB)
management, since prolonged treatment necessitates regular assessments to
prevent treatment failure and the emergence of drug-resistant strains. However,

the lack of a simple, rapid, and reliable treatment monitoring tool (TMT)

remains a major challenge. We evaluated the utility of measuring sputum
lipoarabinomannan (LAM) concentration by the PATHFAST TB LAM Ag assay (PHC



Corporation, Tokyo, Japan) as a TMT in patients with PTB in Nairobi, Kenya.
METHODS: We retrospectively analyzed sputum LAM levels via the PATHFAST TB LAM
Ag assay from a Nairobi cohort of patients with PTB and compared these results
with conventional microbiological tests (acid-fast bacilli [AFB] smear

microscopy; mycobacterial growth indicator tube [MGIT] culture). Stored sputum
pellets processed with N-acetyl-L-cysteine (NALC)-NaOH were used for LAM
measurement. Serial LAM concentrations measured every 2 weeks over an 8-week
period were compared across bacterial load categories to assess correlations

with AFB smear grades and culture results using the Kruskal-Wallis and
Mann-Whitney U tests.

RESULTS: The 98 patients included here had a median age of 37 years
(Interquartile Range: 27-44). The majority were men (74/98, 75.5%) and the MGIT
culture was positive for 89 (90.8%) of them. Patients with elevated baseline LAM
concentrations showed a significant reduction in LAM levels with treatment (90%
median reduction by week 8), whereas those with low baseline LAM concentrations
did not show a declining trend. Sputum LAM levels were significantly higher in
culture-positive samples compared to culture-negative samples (23.8 pg/mL vs.
10.8 pg/mL, P <0.001). Sputum LAM levels showed a significant correlation with
AFB smear grades, with median concentrations increasing progressively from

11.3 pg/mL in smear-negative samples to 19.7 pg/mL in scanty/1 + samples, and
46.7 pg/mL in 2 +/3 + samples (P =0.0001). LAM levels were significantly

higher in culture-positive/AFB-positive sputum samples (viable bacilli) than in
culture-negative/AFB-positive samples (non-viable bacilli) (P <0.0001).
CONCLUSION: Our findings revealed that sputum LAM concentration declined during
TB treatment, particularly among patients with high baseline levels, and

correlated with AFB smear grades and culture results. Additionally, LAM
concentrations differed between culture-positive and culture-negative samples
among AFB smear-positive samples. Further prospective studies are needed to
assess LAM levels as a TMT.
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By eliciting lung necrosis, which enhances aerosol transmission, Mycobacterium
tuberculosis ( Mtb ) sustains its long-term survival as a human pathogen. In
studying the human-like necrotic granuloma lesions characteristic of Mtb

-infected B6.Sst1S mice, we found that lung myeloid cells display elevated
senescence markers: cell cycle arrest proteins p21 and p16, the DNA damage
marker yH2A.X, senescence-associated B-galactosidase activity, and
senescence-associated secretory phenotype (SASP). These markers were also
elevated in Mtb -infected aged wild type (WT) mice but not in young WT mice.
Global transcriptomics data revealed upregulation of pro-survival (PI3K, MAPK)
and anti-apoptotic pathways in Mtb -infected B6.Sst1S macrophages. As senescent
cells are terminally growth-arrested yet metabolically active cells that release
tissue-damaging, immunosuppressive SASP, we treated Mtb -infected mice with a
cocktail of three senolytic drugs (dasatinib, quercetin, and fisetin) designed

to kill senescent cells. Senolytic drug treatment prolonged survival and reduced
Mtb lung counts in B6.Sst1S and aged WT mice to a greater degree than young WT
mice and concomitantly reduced lung senescence markers. These findings indicate
that (1) Mtb infection may induce lung myeloid cells to enter a senescent state

and that these cells may promote disease progression, and (2) senolytic drugs
merit consideration for human clinical trials against tuberculosis (TB).
HIGHLIGHTS: Mtb lung infection results in recruitment of both restrictive and
permissive myeloid cells to the nascent granuloma. Mtb infection induces certain
permissive myeloid cells to enter a senescent state, characterized by cell cycle
arrest and they promote local immunosuppression. Treatment with a Senolytic drug
cocktail, which kills senescent cells, augments host resistance against Mtb
proliferation, lethality and immunopathology.
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The emergence of resistance is of great concern in the control of TB, especially

to the new and repurposed drugs needed for the treatment of rifampicin
resistance. We report a patient from South Kivu in the Eastern Democratic
Republic of the Congo with primary resistance to delamanid and linezolid without
treatment experience with these drugs. The identification of novel resistance
mutations raises concerns about the potential global spread and poor outcomes of
the WHO-recommended oral treatment regimens, highlighting the need for the
urgent rollout of DST.
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In this study, a series of 12 novel pyrrolyl chalcones and 22 pyrrole-fused
pyrimidine derivatives were synthesized with good yields. Structural
characterization was performed using FT-IR, NMR, and mass spectrometry
techniques. The antitubercular potential of these compounds was evaluated using
the microplate alamar blue assay (MABA). Among the synthesized compounds,
compound 4g exhibited the highest potency, with a minimum inhibitory
concentration (MIC) of 0.78 mg mL-1 demonstrating greater efficacy than the
standard drug isoniazid. Several other analogues also showed moderate to good
inhibitory activity. Selected compounds were further assessed for cytotoxicity
using human lung cancer (A549) and normal RAW cell lines, revealing low toxicity



profiles. Enzymatic assays indicated that compound 4g achieved 36% inhibition of
InhA at a concentration of 50 uM. Additionally, molecular dynamics simulations
were conducted to analyze the stability of the protein-ligand complexes,
suggesting that these compounds hold potential for future development as InhA
inhibitors in the fight against MDR-TB.
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BACKGROUND: Linezolid plays a crucial role in the first-line treatment of



drug-resistant tuberculosis globally. Its prolonged use can lead to neurological

and haematological toxicity, highlighting the need for safer oxazolidinones.
Delpazolid, a novel oxazolidinone, might be safer. We aimed to evaluate the
safety and efficacy of delpazolid and identify an optimal dose.

METHODS: PanACEA-DECODE-01 was a prospective, randomised, open-label, phase 2b,
multicentre, dose-finding trial done in five tuberculosis trial sites in

Tanzania and South Africa. Adults aged 18-65 years, who weighed 40-90 kg, and
had newly diagnosed, smear positive pulmonary tuberculosis were randomly
assigned (1:1:1:1:1) through centralised allocation, using a probabilistic
minimisation algorithm to receive no delpazolid (D0), delpazolid 400 mg once
daily (D400), delpazolid 800 mg once daily (D800), delpazolid 1200 mg once daily
(D1200), or delpazolid 800 mg twice daily (D800BD), all administered orally for

16 weeks with follow-up to week 52. All participants received bedaquiline (400

mg orally once daily for the first 14 days, then 200 mg orally thrice weekly),
delamanid (100 mg orally twice daily), and moxifloxacin (400 mg orally once
daily). Randomisation was stratified based on bacterial load in sputum as
measured by GeneXpert cycle threshold (<16 vs 216), site, and HIV status. The
primary efficacy objective was to establish an exposure-response model with the
primary endpoint, measured in the modified intention-to-treat population, of
change in mycobacterial load measured by time to positivity using the liquid
culture mycobacterial growth indicator tube system. A secondary outcome was the
time on treatment to sustained conversion to negative sputum culture in liquid
media. The primary safety outcome was the occurrence of oxazolidinone class
toxicities defined as peripheral or optical neuropathy, incident leukopenia,
anaemia or thrombocytopenia, or adverse events in line with tyramine pressor
response, all of grade 2 or higher, possibly, probably or definitely related to
delpazolid. This study was registered with ClinicalTrials.gov, NCT04550832.
FINDINGS: Between Oct 28, 2021, and Aug 31, 2022, 156 individuals were screened
for eligibility, 76 of whom were enrolled and randomly assigned to DO (n=15),
D400 (n=15), D800 (n=15), D1200 (n=16), or D800OBD (n=15). 60 (79%) of 76
participants were male and 16 (21%) were female. Population
pharmacokinetic-pharmacodynamic modelling suggests maximal microbiological
activity at a daily total exposure of delpazolid (area under the concentration

curve from 0 h to 24 h [AUCO0-24]) of 50 mg/L per h; close to the median exposure
observed after a 1200 mg dose. This maximal effect was estimated at a 38% (95%
Cl 4-83; p=0-025) faster decline in bacterial load compared with no delpazolid.

In the secondary time-to-event analysis, there was no significant difference in

time to culture conversion between treatment arms or exposure tertile. When all
delpazolid-containing groups were combined, the hazard ratio for the time to
sustained culture conversion to negative, comparing all delpazolid-containing
groups with the group without delpazolid was 1-53 (95% CI 0-84-2-76). Two
drug-related serious adverse events (one gastritis and one anaemia) occurred in
the D800BD group, with high individual AUC0-24. Apart from the anaemia and one
event of brief, moderate neutropenia observed at only one visit in the D800



group not in line with the characteristics of oxazolidinone class toxicity, no
oxazolidinone class toxicities occurred.

INTERPRETATION: The pharmacokinetic-pharmacodynamic modelling results suggest
that delpazolid adds efficacy on top of bedaquiline, delamanid, and

moxifloxacin; and that a dose of 1200 mg once daily would result in exposures

with maximum efficacy. That dose was shown to be safe, raising hope that

linezolid toxicities could be averted in long-term treatment. Delpazolid is a

promising drug for future tuberculosis treatment regimens and could be widely

usable if safety and efficacy are confirmed in larger trials.

FUNDING: LigaChem Biosciences, EDCTP2 programme supported by the EU; German
Ministry for Education and Research; German Center for Infection Research; Swiss
State Secretariat for Education, Research and Innovation; and Nederlandse
Organisatie voor Wetenschappelijk Onderzoek.

Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an Open
Access article under the CC BY 4.0 license. Published by Elsevier Ltd.. All
rights reserved.

DOI: 10.1016/S1473-3099(25)00289-0
PMID: 40645198

Conflict of interest statement: Declaration of interests The following authors

received funding to their institutions from LigaChem Biosciences for the
PanACEA-DECODE-01 study and European and Developing Countries Clinical Trials
Partnership (EDCTP) funding for PanACEA: NN, AL, BHA, BM, FM, HM, IN, IvdF, JAS,
LWa, LWi, LtB, MJB, LTM, MR, MS, PPJP, DDP, RA, RSW, SM, TZ, CM, LWi, EMS, NH,
and MH. Y-LC and LG received funding from LigaChem Biosciences for the
PanACEA-DECODE-01 study. Y-LC is the Senior Vice President and LG is a
consultant for LigaChem Biosciences. NH and MH received funding from German
Ministry for Education and Research and German Center for Infection Research to
their institution. EMS declares receiving funding to her institution from

Janssen Pharmaceuticals for a scientific project related to bedaquiline, TB

Alliance for projects related to paediatric development of pretomanid, and from
EDCTP, Swedish Heart and Lung Foundation, National Institutes of Health, and
Unitaid. TDM declares receiving grants or contracts to University College London
from EDCTP for PanACEA, for PRACTECAL from Médecins sans Frontiéres, for
SimpliciTB from EDCTP and TB Clinical Trials Collaboration (Global Alliance

Against Tuberculosis), and for UNITE4TB from the EU Innovative Medicines

Initiative. TDM also participated in the data safety monitoring board for the

PORT trial (no payment), was the Chair of Acid Fast Club (UK; unpaid),

participated in the expert panel for Africa Research Excellence Fund (unpaid),

and is currently the Editor in Chief for the Annals of Clinical Microbiology &
Antimicrobials (personal payment). DJS received EDCTP funding for PanACEA to his
institution.



95. Light-Induced Synthesis and Radiotheranostic Treatment of Gastric Cancer with
(161)Tb-Labeled Monoclonal Antibodies.

JACS Au. 2025 May 22;5(6):2606-2618. doi: 10.1021/jacsau.5¢00219. eCollection
2025 Jun 23.

Cieslik PA(1), Roth D(1), Nisli E(1), Genz J(1), Berton C(1), Grundler PV(2),
Hillhouse CC(2), Moiseeva AN(2), Nolff M(3), Braband H(1), van der Meulen NP(2),
Holland JP(1).

Author information:

(1)Department of Chemistry, University of Zurich, Winterthurerstrasse 190,
CH-8057 Zurich, Switzerland.

(2)Paul Scherrer Institute PSI, Forschungsstrasse 111, CH-5232 Villigen,
Switzerland.

(3)Klinik fur Kleintierchirurgie, Vetsuisse-Fakultat, University of Zurich,
Winterthurerstrasse 260, CH-8057 Zurich, Switzerland.

Radiolabeled monoclonal antibodies (mAbs) form a major branch of nuclear
medicine and are used in the development of tracers for both diagnostic imaging
and molecularly targeted radio-(immuno)-therapy (RIT). Since treatment options
for many types of late-stage cancers are limited and these diseases become
refractory to classic chemotherapy, new tools are required to improve patient
outcomes. The high tumor uptake and specificity of mAbs, coupled with increased
therapeutic range of energetic p--emitting radionuclides, offers a potential
solution to overcome traditional problems associated with poor tissue
penetration of antibody-drug conjugates, chemotherapeutic resistance, and
off-target accumulation, which can lead to adverse responses. The challenge is
to develop efficient and reliable chemical methods that provide simultaneous
selectivity and high stabilization of the radiometal via complexation chemistry,
with rapid access to new bioconjugate bonds on protein that avoid the loss of
bioactivity. Here, we designed a new octadentate bispidine-chelating system,
functionalized with a light-responsive tetrazole unit, and demonstrated the
chemoselective derivatization of sulfhydryl groups introduced on the protein
surface. High radiolabeling and bioconjugation yields of 161Tb-onartuzumaban
engineered mAb fragment targeting the human hepatocyte growth-factor receptor
(c-MET; a characteristic biomarker found in clinical samples of several

diseases, including gastric adenocarcinomas)were obtained under ambient
conditions after 5 min of light-induced coupling. Comprehensive biochemical and
animal experiments including cellular binding assays, noninvasive y-ray imaging,
biodistribution studies, and pharmacokinetic measurements established the
viability of using 161Tb-onartuzumab to target c-MET expression in vivo.



Subsequent RIT studies in MKN-45 xenograft models demonstrated that the
161Tb-onartuzumab radiotracer formed by photoradiosynthesis permitted low-dose
therapy studies that led to efficient targeting and treatment of tumor models.
Collectively, the new complexation and chemoselective photoconjugation
chemistries overcome some of the limitations in traditional labeling approaches.
Photoradiosynthesis represents an excellent platform for building future
antibody-based radiotracers for applications in diagnostic and therapeutic
medicine.

© 2025 The Authors. Published by American Chemical Society.

DOI: 10.1021/jacsau.5c00219
PMCID: PMC12188480
PMID: 40575318

96. Effects of conditional cash transfers and pre-test and post-test tuberculosis
counselling on patient outcomes and loss to follow-up across the continuum of
care in South Africa: a randomised controlled trial.

Lancet Infect Dis. 2025 Jul;25(7):764-774. doi: 10.1016/S1473-3099(24)00816-8.
Epub 2025 Feb 6.

Ismail N(1), Moultrie H(2), Mwansa-Kambafwile J(3), Copas A(4), Izu A(5), Moyo
S(6), Skinner D(7), Ismail F(2), Gosce L(8), Omar SV(9), Abubakar 1(4), Madhi
SA(5).

Author information:

(1)Department of Clinical Microbiology and Infectious Diseases, School of
Pathology, Faculty of Health Sciences, University of the Witwatersrand,
Johannesburg, South Africa; National Health Laboratory Service, Johannesburg,
South Africa. Electronic address: nazir.ismail@wits.ac.za.

(2)Centre for Tuberculosis, National Institute for Communicable Diseases, a
division of the National Health Laboratory Service, Johannesburg, South Africa.
(3)Centre for Tuberculosis, National Institute for Communicable Diseases, a
division of the National Health Laboratory Service, Johannesburg, South Africa;
School of Public Health and Family Medicine, University of Cape Town, Cape Town,
South Africa.

(4)Institute for Global Health, Faculty of Population Health Sciences, School of

Life and Medical Sciences, University College London, London, UK.

(5)Department of Clinical Microbiology and Infectious Diseases, School of
Pathology, Faculty of Health Sciences, University of the Witwatersrand,
Johannesburg, South Africa; South African Medical Research Council Vaccines and
Infectious Diseases Analytics Research Unit, Faculty of Health Sciences,



University of the Witwatersrand, Johannesburg, South Africa.

(6)Human Sciences Research Council, Cape Town, South Africa; Faculty of Medical
and Health Sciences, Stellenbosch University, Cape Town, South Africa.

(7)Faculty of Medical and Health Sciences, Stellenbosch University, Cape Town,
South Africa.

(8)Institute for Global Health, Faculty of Population Health Sciences, School of

Life and Medical Sciences, University College London, London, UK; TB Modelling
Group, TB Centre, Department of Infectious Disease Epidemiology, London School
of Hygiene & Tropical Medicine, London, UK.

(9)Department of Clinical Microbiology and Infectious Diseases, School of
Pathology, Faculty of Health Sciences, University of the Witwatersrand,
Johannesburg, South Africa; Centre for Tuberculosis, National Institute for
Communicable Diseases, a division of the National Health Laboratory Service,
Johannesburg, South Africa.

BACKGROUND: Economic and behavioural factors lead to poor outcomes in patients
with tuberculosis. We investigated the effects of a package of interventions
consisting of pre-test and post-test tuberculosis counselling with conditional

cash transfers on patient outcomes in adults undergoing investigation for
pulmonary tuberculosis.

METHODS: This pragmatic, open-label, individual randomised controlled trial was
done in nine clinics in Johannesburg, South Africa. Participants (aged =218

years) undergoing investigation for tuberculosis were randomly assigned (1:1) to
the intervention group or control group (standard of care) via permuted block
randomisation, stratified by clinic; group assignment was concealed using opaque
envelopes. The intervention group received pre-test and post-test tuberculosis
counselling, and for participants diagnosed with rifampicin-susceptible
tuberculosis, a digital payment (R150; approximately US$10) at treatment
initiation and each monthly treatment visit. Payments were contingent on timely
attendance: 14 days from initial sputum sample collection and within 7 days on
either side of their scheduled monthly appointment. The primary endpoint was
successful patient outcome (patients who were cured or completed treatment) or
unsuccessful patient outcome (pretreatment loss-to-follow-up, on-treatment
loss-to-follow-up, development of rifampicin-resistant tuberculosis while on
treatment, treatment failure [ie, smear or culture positive at 5 months or later

after commencing treatment], or death). The primary outcome was analysed in the
modified intention-to-treat population, defined as all randomly assigned
participants with rifampicin-susceptible tuberculosis confirmed before the
commencement of tuberculosis treatment. Weighted outcome prevalence, relative
risks (RRs), and risk differences were calculated using a multivariable Poisson
model with robust standard errors. This trial is registered with the Pan African
Clinical Trials Registry (PACTR202410708311054) and is completed.

FINDINGS: Between Oct 25, 2018, and Dec 9, 2019, 4110 participants were enrolled
and randomly assigned, 2059 to the intervention group and 2051 to the control



group. 381 (9-3%) participants had microbiologically confirmed
rifampicin-susceptible pulmonary tuberculosis (195 [9-5%] of 2059 in the
intervention group vs 186 [9-1%] of 2051 in the control group; median age 37
years [IQR 30 to 45], 257 [67-5%] male, 124 [32-5%] female). At study closure,
primary outcome data were available for 128 (65:6%) of 195 participants in the
intervention group and 139 (74:7%) of 186 participants in the control group. 105
(82-0%) of 128 participants in the intervention group and 93 (66-9%) of 139
participants in the control group had a successful patient outcome; 23 (18:0%)
of 128 participants in the intervention group and 46 (33-1%) of 139 participants
in the control group had an unsuccessful patient outcome. The weighted
regression analysis showed a substantial reduction in the risk of unsuccessful
patient outcomes in the intervention group compared with the control group
(weighted prevalence 15-9% vs 28-6%; RR in weighted population 0-52, 95% CI 0-33
to 0-82; risk difference in weighted population -14-1 percentage points, 95% CI
-23-3 to -4-8). Pretreatment loss to follow-up was lower in the intervention
group than in the control group (unweighted population: five [3-9%] of 128
participants vs 22 [15-8%] of 139 participants; risk difference in weighted
population -9-6 percentage points, 95% CI -14-9 to -4-2).

INTERPRETATION: The package of interventions consisting of pre-test and
post-test tuberculosis counselling with conditional cash transfers significantly
reduced the risk of unsuccessful tuberculosis patient outcomes, bringing one of
the 90-90-90 targets within reach (ie, achieving 90% tuberculosis treatment
success). Furthermore, reduction in pretreatment loss to follow-up is expected
to reduce transmission and lower incidence of the disease over time.
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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 DALYs 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% ClI 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.

FUNDING: Gates Foundation as part of the HIV Modelling Consortium.

Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an open
access article under the CC BY 4.0 license. Published by Elsevier Ltd.. All

rights reserved.

DOI: 10.1016/S2352-3018(25)00068-2
PMID: 40578374

Recent TB News

Shortened Treatment Benefits Some With Pre-Extensively Drug-Resistant TB, But Not All
https://www.cidrap.umn.edu/tuberculosis/shortened-treatment-benefits-some-pre-extensively-drug-resista
nt-tb-not-all

A recent multi-country randomized controlled trial demonstrated that a shortened, oral drug
regimen worked well for some participants who had pre-extensively drug resistant tuberculosis
(pre-XDR TB). The purpose of this study was to help contribute to evidence that shorter, oral
drug regimens could help treat all forms of drug-resistant tuberculosis (DR-TB). Although it was
not a perfect cure for all, it sheds light that more tailored approaches might be more necessary
for these kinds of limited, DR-TB.

New TB Drugs Show Promise With Fewer Side Effects Than Linezolid
https://www.news-medical.net/news/20250708/New-TB-drugs-show-promise-with-fewer-side-eff
ects-than-linezolid.aspx

Two peer-reviewed articles shared that the drugs sutezolid and delpazolid may have strong
antimicrobial activity as well as a stronger safety profile when compared to the current treatment
drug linezolid, as linezolid has some adverse effects in some patients. Moving forward, sutezolid
and delpazolid may be more well tolerated for patients and become better treatments for TB.


https://www.cidrap.umn.edu/tuberculosis/shortened-treatment-benefits-some-pre-extensively-drug-resistant-tb-not-all
https://www.cidrap.umn.edu/tuberculosis/shortened-treatment-benefits-some-pre-extensively-drug-resistant-tb-not-all
https://www.news-medical.net/news/20250708/New-TB-drugs-show-promise-with-fewer-side-effects-than-linezolid.aspx
https://www.news-medical.net/news/20250708/New-TB-drugs-show-promise-with-fewer-side-effects-than-linezolid.aspx

