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BACKGROUND: Tuberculosis (TB) remains a significant global health challenge
despite ongoing control efforts, particularly in the context of drug-resistant

TB (DR-TB), where treatment success rates remain low, underscoring the need for
new therapeutic options. This review synthesises current evidence, since the
publication of the World Health Organization guidelines in 2022, on the safety

and efficacy of existing and new regimens for drug-susceptible TB (DS-TB) and
DR-TB in adults and children.

METHODS: A comprehensive search was performed across three databases for studies
published between January 2022 and February 2024, focusing on current and new TB
treatment regimens. Additional backward and forward citation searches were
conducted to identify relevant literature.

RESULTS: 35 studies were included, evaluating the efficacy, safety and economic
impact of new oral regimens for DS-TB and DR-TB. Regimens based on bedaquiline
or delamanid demonstrated high success rates and good tolerability. The BPaLM
(bedaquiline, pretomanid, linezolid and moxifloxacin) regimen was more effective



and safer than the standard care, while shorter DR-TB regimens reduced costs and
increased success rates. However, shorter regimens for DS-TB were associated
with increased drug costs. Though limited, paediatric studies suggest that

shorter, safer regimens may benefit children.

CONCLUSION: Evidence supports the adoption of shorter treatment regimens for
both DR-TB and DS-TB to improve safety, effectiveness and cost-effectiveness,
particularly in resource-limited settings.
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Background Drug-resistant tuberculosis (DR-TB) is a global health challenge,

with smoking potentially affecting treatment outcomes. Smoking compromises
immune function and may interfere with the pharmacokinetics of anti-TB drugs.
Delayed sputum smear and culture conversion are key indicators of prolonged
treatment and infectiousness. This study explores the impact of smoking on these
conversion timelines in DR-TB patients. Objective To identify and assess the
overall treatment outcomes and the factors associated with delayed culture and
sputum smear conversion in smokers compared to non-smokers among patients with
drug-resistant tuberculosis. Methods This prospective cohort study was conducted
at the Programmatic Management of Drug-Resistant TB (PMDT) unit at Mardan
Medical Complex in Khyber-Pakhtunkhwa, Pakistan, from June 2020 to December
2024. All patients diagnosed with drug-resistant tuberculosis (DR-TB) were
categorized into two groups based on their smoking status: smokers and
non-smokers. Patient demographic and clinical information was collected through
structured interviews and standardized questionnaires. The time to sputum smear
and culture conversion (SCC) was longitudinally measured from the start of
treatment until the patient achieved two consecutive negative smears and three
consecutive negative cultures, respectively. Cox proportional hazards analysis

was employed to evaluate the relationship between smoking status and time to
SCC, adjusting for potential confounding factors. Kaplan-Meier survival curves
were used to compare the time to SCC between the two groups, with statistical
significance set at p < 0.05. Analyses were performed using SPSS software
(version 29.0). Results Out of 281 DR-TB patients, 138 were smokers (49.12%) and
143 were non-smokers (50.88%). Non-smokers achieved faster sputum and culture
conversion, with survival proportions dropping to 0.000 by 90 and 70 days,
respectively. In contrast, smokers showed slower declines, with sputum

conversion at 0.137 and culture conversion at 0.035 by 120 days. The mean sputum
conversion time was 59 days for non-smokers and 104 days for smokers, while
culture conversion took 43 days for non-smokers and 98 days for smokers.
Multivariate analysis identified significant determinants for both groups: older



age (=36 years), lower BMI (<16 kg/m?), and higher sputum smear grades.
Non-smokers were adversely affected by gastrointestinal upset and
nephrotoxicity, while smokers were more negatively impacted by higher cigarette
consumption, diabetes, and lung lesions. Long-term treatment regimens and
resistance to antibiotics like levofloxacin and moxifloxacin reduced conversion
rates in both groups. Conclusion Smoking not only impairs immune function but
also influences the pharmacokinetics of anti-TB drugs, potentially leading to
more prolonged and complicated treatment courses.
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OBJECTIVE: A hospital in Xi'an, Shaanxi Province, China, implemented
patient-centered care services to improve the treatment outcomes of patients

with multidrug-resistant/rifampicin-resistant tuberculosis. Given the high
recurrence rate and treatment challenges of this disease, this study aimed to
evaluate the effects of patient-centered care services compared to standard care
in improving patient treatment adherence and reducing loss to follow-up.
METHODS: This single-center retrospective cohort study included
multidrug-resistant/rifampicin-resistant tuberculosis patients diagnosed and
treated at the Xi'an Tuberculosis Prevention and Treatment Hospital from January
2018 to December 2019. Descriptive statistics, survival analysis, and

multivariate Cox regression analysis were used to analyze the impact of
patient-centered care services on treatment adherence. Data collection included
patients' demographic characteristics, clinical data, treatment outcomes, and
reasons for loss to follow-up.

RESULTS: A total of 429 patients were included in the final analysis, with 166

in the standard-of-care group and 263 in the patient-centered care services

group. The treatment success rate in the patient-centered care services group
(86.3%) was significantly higher than the standard of care group (59.0%), and
the loss to follow-up rate was significantly lower (6.8% vs 30.1%). Multivariate
analysis showed that patient-centered care services significantly reduced the

risk of loss to follow-up (adjusted odds ratio of 0.14). The main reasons for

the loss of follow-up included economic difficulties, lack of knowledge, and
inadequate social support.

CONCLUSION: The patient-centered care services model significantly improved the
treatment success rate and reduced the loss to follow-up rate for
multidrug-resistant/rifampicin-resistant tuberculosis patients, demonstrating
potential benefits in managing drug-resistant tuberculosis. Based on these
findings, exploring and optimizing the patient-centered care services model in
other high-burden areas is recommended to enhance overall treatment outcomes and
quality of life for patients.
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BACKGROUND: Achieving the goal of Ending TB requires a treatment success rate of
>90%, a challenging target for Indonesia. To understand outcomes and associated
factors for unfavourable outcomes, we analysed prospective multicentre study

data from 2017 to 2020 involving drug-susceptible TB (DS-TB) and
multidrug-resistant TB (MDR-TB) treatment adult patients.

METHODS: This study focused on bacteriologically confirmed participants based on
Xpert MTB/RIF or culture results. We analysed participants with available

treatment outcomes - cured, completed, failed, dead, and lost to follow-up

(LTFU) - excluding withdrawn or transferred. Univariable and multivariable

logistic regression analyses identified factors associated with unfavourable
outcomes.

RESULTS: Among 328 bacteriologically confirmed participants with available
outcomes, the overall treatment success was 72.3% (DS-TB: 81.6% and MDR-TB:
60.1%). Unfavourable outcomes were 27.7%, with 3.6% failures, 9.5% deaths, and
14.6% LTFUs. Associated factors for unfavourable outcomes included age >50 years
(aOR 2.54, 95% CI 1.11-5.95; P = 0.029); being underweight (aOR 1.93, 95% CI
1.05-3.61; P =0.037); having baseline acid-fast bacilli smear of scanty/+1 (aOR
3.77,95% CI11.41-11.65; P=0.013) or +2/+3 (aOR 3.34, 95% CI 1.31-9.83; P =
0.017); and being treated with MDR-TB regimen (aOR 2.03, 95% CI 1.05-3.96; P =
0.036).

CONCLUSION: Strategies to improve outcomes include tailored care for older
adults, nutritional support, treatment monitoring, and enhanced MDR-TB
management.
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BACKGROUND: Recent evidence indicates that levofloxacin (LFX) is effective in
preventing TB in individuals exposed to multidrug-resistant TB (MDR-TB). Despite
the need for pediatric formulations, the 250 mg adult LFX formulation is

affordable and widely used for TB treatment and prevention in children.
METHODS: TB-CHAMP (Tuberculosis Child Multidrug-resistant Preventive Therapy
ISRCTNO92634082) was a trial of MDR-TB preventive treatment, comparing
levofloxacin to placebo in children with MDR-TB exposure. Acceptability
questionnaires were administered to caregivers at six timepoints during the

24-week treatment phase. Likert scales were used to grade 6 domains of
acceptability, and a composite acceptability (CA) outcome was generated. Factors
associated with acceptability were assessed using modified Poisson regression
models to estimate risk ratios (RRs).

RESULTS: Overall, 922 children were randomised, 453 to LFX and 469 to placebo.
By Week 8, 25.1% of children on LFX had poor CA versus 6.2% receiving placebo
(Weeks 0-24: RR 3.43, 95% CI 2.69-4.37). Acceptability in the LFX arm improved
from 36.8% poor CA at baseline to 12.9% at Week 24. Only 11.7% of children
swallowing tablets whole/halved had poor CA outcomes at Week 8, compared to
34.4% swallowing crushed/softened tablets.

CONCLUSION: LFX 250 mg tablets have reasonable acceptability and could be used
as an alternative to dispersible formulations, especially in children able to

swallow tablets.



© 2025 The Authors.

DOI: 10.5588/ijtldopen.24.0569
PMCID: PMC11906031
PMID: 40092520

6. Urgent request for pretomanid label expansion to align with WHO guidelines and
improve treatment accessibility and efficacy.

IJTLD Open. 2025 Mar 12;2(3):117-119. doi: 10.5588/ijtldopen.25.0152.
eCollection 2025 Mar.

Kuksa L(1), Andrejak C(2), Haecker B(3), Bothamley G(4)(5), Calcagno A(6),

Cirillo DM(7), Duarte R(8)(9)(10), Fatima R(11), Ferlazzo G(12), Guglielmetti
L(13)(14), Giinther G(15), Hewison C(16), Horsburgh CR(17), Jager T(18), Kalancha
Y(19), Otto-Knapp R(3), Kranzer K(20)(21)(22)(23), Lilleback T(24)(25), Marks
G(26)(27), Middelkoop K(28)(29), Motta 1(12)(1), Rabinova V(19), Sommerfeld
P(30), Tattevin P(31), Lange C(32)(33)(34)(35).

Author information:

(1)Riga East University Hospital, Tuberculosis and Lung Disease center, Riga,
Latvia.

(2)Pneumology Department, University Hospital Centre Amiens-Picardie, Amiens,
France.

(3)German Central Committee against Tuberculosis (DZK), Berlin, Germany.
(4)Homerton University Hospital, London, UK.

(5)London School of Hygiene & Tropical Medicine, London, UK.

(6)Unit of Infectious Diseases, Department of Medical Sciences, University of
Torino, Torino, Italy.

(7)IRCCS San Raffaele Scientific Institute, Milan, Italy.

(8)EPIUnit ITR, Instituto de Saude Publica da Universidade do Porto, Porto,
Portugal.

(9)Estudos das Populagdes, ICBAS - Instituto de Ciéncias Biomédicas Abel
Salazar, Universidade do Porto, Porto, Portugal.

(10)INSA - Instituto de Saude Publica Doutor Ricardo Jorge, INSA Porto, Porto,
Portugal.

(11)United Nations Office for Project Services (UNOPS), Islamabad, Pakistan.
(12)Médecins Sans Frontiéres Access Campaign, Geneva, Switzerland.
(13)Sorbonne Université, Institut national de la santé et de la recherche



médicale, Unité 1135, Centre d'Immunologie et des Maladies Infectieuses, Paris
France.

(14)Assistance Publique-Hopitaux de Paris, Hopital Pitié-Salpétriere, Centre
National de Référence des Mycobactéries, Paris, France.

(15)Department of Pulmonology, Allergology and Clinical Immunology, Inselspital,
Bern University Hospital, University of Bern, Bern, Switzerland.

(16)Médecins Sans Frontieres, Tuberculosis, Working Group, Paris, France.
(17)Boston University School of Public Health, Department of Global Health,
Boston, MA, USA.

(18)German Center for Infection Research (DZIF), Braunschweig, Germany.
(19)TB Europe Coalition, Kyiv, Ukraine.

(20)Clinical Research Department, London School of Hygiene & Tropical Medicine,
UK.

(21)The Health Research Unit Zimbabwe, Biomedical Research and Training
Institute, Zimbabwe.

(22)Division of Infectious Diseases and Tropical Medicine, University Hospital,
LMU Munich, Munich, Germany.

(23)German Center for Infection Research (DZIF), partner site Munich, Germany.
(24)International Reference Laboratory of Mycobacteriology, Statens Serum
Institut, Copenhagen, Denmark.

(25)Global Health Section, Department of Public Health, University of
Copenhagen, Copenhagen, Denmark.

(26)The Woolcock Institute, of Medical Research, Macquarie Park, NSW, Australia.
(27)Division of Global Health, Burnet Institute, Melbourne, VIC, Australia.
(28)Institute of Infectious Disease and Molecular Medicine, University of Cape
Town, Cape Town.

(29)Desmond Tutu HIV Centre, Department of Medicine, University of Cape Town,
Cape Town.

(30)TB Alert, London, UK.

(31)Infectious Diseases & Intensive Care Unit, Pontchaillou University Hospital,
Rennes, France.

(32)Department of Clinical Infectious Diseases, Research Center Borstel, Leibniz
Lung Center, Borstel, Germany.

(33)German Center for Infection Research (DZIF), Partner Site
Hamburg-Liibeck-Borstel-Riems, Germany.

(34)Respiratory Medicine & International Health, University of Liibeck, Liibeck,
Germany.

(35)Baylor College of Medicine and Texas Children's Hospital, Global
Tuberculosis Program, Houston, TX, USA.



Pretomanid is a key anti-TB drug included in the WHO list of essential
medications. The current EMA-approved label for pretomanid restricts its use to
the regimen comprising bedaquiline, pretomanid and linezolid (BPaL) and only for
extensively drug-resistant-TB or multidrug-resistant TB, "when antibiotics used
for the latter form of TB do not work or cause unacceptable side effects." This
restricted use implies that the older, prolonged and poorly tolerated regimens
remain the recommended treatment for most cases of drug-resistant TB. The
authors, representing many respiratory groups and societies, call for the label
expansion of pretomanid to align with global guidelines, allowing for broader

use.
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Comment on
A conserved human CD4+ T cell subset recognizing the mycobacterial adjuvant
trehalose monomycolate.

Approximately one-quarter of the global population is estimated to be infected
with Mycobacterium tuberculosis. New developments in vaccine design and
therapeutics are urgently needed, particularly in the face of

multidrug-resistant tuberculosis (TB). In this issue of the JCI, Sakai and
colleagues used a multidisciplinary approach to determine that
trehalose-6-monomycolate (TMM), a mycobacterial cell wall lipid, serves asa T
cell antigen presented by CD1b. CD1b-TMM-specific T cells were characterized by
conserved T cell receptor features and were present at elevated frequencies in
individuals with active TB disease. These findings highlight the dual role of
TMM in stimulating both innate and adaptive immunity and broaden our
understanding of CD1-mediated lipid recognition by unconventional T cells.
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In the current medical era, the proliferation and dissemination of

drug-resistant strains of Mycobacterium tuberculosis (Mtb) continue to pose a
significant worldwide health hazard, necessitating the development of new and
innovative medications to combat tuberculosis. Decaprenylphosphoryl-B-D-ribose
2'-epimerase (DprE1) is a crucial enzyme for cell wall synthesis in Mtb. Its
importance is due to its eminent contribution in forming lipoarabinomannan and
arabinogalactan, key components of the mycobacterial cell wall. The emergence of
the DprE1 enzyme as a druggable target was based on inhibitors discovered in
high-throughput screening. Since then, inhibitors with different types of

chemical scaffolds have been reported for their activity against it. DprE1
inhibitors can be categorized according to the formation of a covalent or
non-covalent bond in the enzyme's active site, causing a loss of its catalytic
activity, leading to Mtb's demise. Herein, we describe diverse DprE1 inhibitors
that have had anti-tubercular activity reported over the past fifteen years and

till the present time.
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INTRODUCTION: Tuberculosis (TB), caused by the Mycobacterium tuberculosis
(M.tb), remains a serious medical concern globally. Resistant M.tb strains are
emerging, partly because M.tb can survive within alveolar macrophages, resulting
in persistent infection. Protein kinase G (PknG) is a mycobacterial virulence
factor that promotes the survival of M.tb in macrophages. Targeting PknG could
offer an opportunity to suppress the resistant M.tb strains.

METHODS: In the present study, multiple computational tools were adopted to
screen a library of 460,000 molecules for potential inhibitors of PknG of M.tb.
RESULTS AND DISCUSSIONS: Seven Hits (1-7) were identified with binding
affinities exceeding that of the reference compound (AX20017) towards the PknG



catalytic domain. Next, the ADMETox studies were performed to identify the best
hit with appropriate drug-like properties. The chromene glycoside (Hit 1) was
identified as a potential PknG inhibitor with better pharmacokinetic and

toxicity profiles rendering it a potential drug candidate. Furthermore, quantum
computational analysis was conducted to assess the mechanical and electronic
properties of Hit 1, providing guidance for further studies. Molecular dynamics
simulations were also performed for Hit 1 against PknG, confirming the stability
of its complex. In sum, the findings in the current study highlight Hit 1 as a

lead with potential for development of drugs capable of treating resistant TB.
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OBJECTIVE: Globally, Tuberculosis(TB) with type 2 diabetes mellitus (T2DM) is
becoming increasingly serious, especially the emergence of

rifampicin-susceptible and isoniazid-resistant tuberculosis (Hr-TB), which
increases the difficulty of treatment and the burden of disease. Therefore, this
single-center retrospective cohort study analyzed risk factors of Hr-TB in adult
patients with T2DM and pulmonary tuberculosis (PTB) in Nanjing to guide clinical
practice and improve the long-term prognosis of patients.

METHODS: The clinical data of 279 adult inpatients diagnosed with
culture-positive PTB and T2DM in the Second Hospital of Nanjing from January
2019 and December 2021 were collected. According to the drug susceptibility
testing (DST) results, 44 patients with Hr-TB were categorized as the Hr-TB
group, while the remaining 235 patients with drug-susceptible tuberculosis
(DS-TB) were classified as DS-TB group. Hierarchical logistic regression was
employed for multivariate analysis to identify variables associated with Hr-TB

in patients with T2DM.

RESULTS: There were no significant differences in age, sex, body mass index
(BMI), smoking, drinking, ethnicity, education level, or comorbidities between

the DS-TB and Hr-TB groups. Multivariate logistic regression analysis revealed
that, history of previous tuberculosis treatment (OR = 2.348, 95%CI:

1.025 ~5.379, P = 0.044), poor FPG control (OR = 2.402, 95%CI: 1.208 ~4.776, P
=0.012), and serum iron levels > 14.3umol/l (OR = 2.808, 95%CI: 1.334 ~5.910,
P =0.007) are independent risk factors for Hr-TB in adult patients with T2DM in
Nanjing. Within the cohort, 241 patients were Newly treatment tuberculosis
patients, and among them, poor FPG control (OR = 2.296, 95%CI: 1.073 ~4.915, P
=0.032), and serum iron levels > 14.3umol/l (OR = 2.418, 95%CI: 1.048 ~5.577,
P =0.038) were identified as risk factors for Hr-TB.

CONCLUSION: Poor fasting glycemic control and serum iron levels > 14.3pmol/L are
independent risk factors for the development of Hr-TB in adults with T2DM and
PTB, moreover, the contribution of these as risk factors were more pronounced in
the newly treatment tuberculosis patients subgroup than patients with a history

of previous tuberculosis treatment. History of previous tuberculosis treatment

was also found to be a risk factor for Hr-TB in adults with T2DM.
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BACKGROUND: Current guidelines for the treatment of
multidrug-resistant/rifampin-resistant tuberculosis (MDR/RR-TB) are based on
clinical trials evaluating fixed duration regimens. However, when a regimen
succeeds, it remains unknown whether a shorter duration could yield the same
results. Similarly, if a regimen fails, it is unclear whether extending the

treatment could improve outcomes. Trials are needed to assess the relationship
between various treatment durations and outcomes.

METHODS/DESIGN: We designed a duration-randomized trial of treatment for
fluoroquinolone-susceptible MDR/RR-TB. The DRAMATIC (Duration Randomized
Anti-MDR-TB And Tailored Intervention Clinical) Trial is a multicenter,
randomized, partially blinded, four-arm, phase 2 trial that examines an all

oral, pyrazinamide-free regimen of bedaquiline, clofazimine, delamanid,

linezolid, and levofloxacin, with administration of linezolid only in the

initial 16 weeks of treatment. The four trial arms are treatment durations of

16, 24, 32 and 40 weeks. Randomization is stratified by "extensive" or
"non-extensive" disease based on baseline smear (or Xpert) and cavitary status.
The primary endpoint is relapse-free survival at week 76. The target sample size

is 220. Participants are being enrolled in sites in the Philippines and Vietnam.

The expected output will be an equation describing the relationship between
treatment duration and the proportion of participants with relapse-free

survival.

DISCUSSION: This trial aims to demonstrate that a duration-response relationship
can be described for the treatment of MDR/RR-TB by a duration-randomized trial.
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Tuberculosis (TB) remains a leading cause of death globally. Patients who get

lost to follow-up (LTFU) during TB treatment have high risk of relapse,

mortality, treatment failure and developing Multidrug resistant TB. Empirical

data to monitor long-term TB treatment outcomes in low-and-middle income
countries (LMICs) are sparse. We determined proportion of TB patients who die or
are LTFU during six months of treatment and identified factors independently
associated with mortality or LTFU. A retrospective cohort using data from

routine Meru County TB surveillance system was conducted. We included 38020
records of TB patients aged >15 years on treatment 2012-2022. TB treatment
outcomes of interest were LTFU or death within six months of treatment. Survival
analyses accounting for competing events were performed. Among the 38020
patients, 27608 (73%) were male and the median (IQR) age was 32 [25-42] years.
26599 (70%) had bacteriologically confirmed TB while 11421 (30%) were clinically
diagnosed. During 16531 person-years of follow-up, 2385 (6.3%, 95%CI 6.0-6.5)
and 1942 (5.1%, 95%CI 4.9-5.3) patients were LTFU and died respectively. In the
multivariable model, patients on re-treatment after LTFU or after failure and

those previously treated compared to new TB patients were positively associated
with LTFU. Patients coinfected with HIV and those with unknown HIV status were
positively associated with LTFU. In contrast, females, clinically diagnosed,
extra-pulmonary TB and older patients were negatively associated with LTFU. HIV
infected patients on ARVs, not on ARVs and unknown HIV status compared to not
infected were positively associated with mortality. Other comorbidities (not

HIV), clinically diagnosed, undernourished and older patients were positively
associated with mortality. More than 10% of TB patients either die or are LTFU
before completing treatment. Targeted interventions are needed to improve
treatment outcomes for TB patients who are at high risk of death or being LTFU.
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BACKGROUND: For a long time, eliminating tuberculosis (TB) has been an enormous
challenge in global health. We aim to use the 2021 Global Burden of Disease

Study (GBD 2021) to systematically analyze the TB burden in children and
adolescents.

METHODS: We used the 2021 GBD to retrieve TB incidence, mortality, and
disability-adjusted life years (DALYs) data among people aged 0 to19 years in

204 countries and regions between 1990 to 2021. The data are reported as counts

and ratios per 100,000 people and are analyzed by age, sex, location and
socio-demographic index (SDI). To quantify the uncertainty of the estimations,

we include 95% confidence interval (CI) for each indicator.



RESULTS: Globally, the TB burden among people under the age of 20 has decreased
significantly between 2019 and 2021. The overall incidence of TB among children
and adolescents fell by 37.4%, from 2.21(95% UI:1.71-2.76) million in 1990 to
1.38(95% UI:1.06-1.76) million in 2021. Sub-Saharan Africa had the highest
increase in TB incidence (302.88, 95% UI: 227.85-385.33). The age-standardized
incidence rate (ASIR), age-standardized mortality rate (ASMR) and
age-standardized DALY's rate (ASDR) of TB in females decreased faster than males.
The incidence was higher in children under 5 years old and adolescents aged 15

to 19, showing a bimodal pattern. In addition, mortality caused by
multidrug-resistant tuberculosis (MDR-TB) and extensively drug-resistant
tuberculosis (XDR-TB) have increased dramatically in several areas. The

mortality rates for MDR-TB and XDR-TB in Eastern Europe are 0.04(95%
UI:0.02-0.05) and 0.02(95% UI:0.01-0.03) respectively.

CONCLUSION: Although the burden of TB in children and adolescents has decreased
globally, the disease remains a major public health concern, especially in

countries with low SDI. To accomplish the ultimate aim of TB elimination, we
should continue to invest in TB prevention and control, expand health-care
infrastructure construction, and advance TB diagnostic, preventive, and

treatment technologies.
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BACKGROUND: The acquisition of isoniazid (INH) resistance is alarming,
considering its importance as a key drug that forms the core of multidrug

treatment regimens for tuberculosis (TB). Genetic mutations in the katG and inhA
promoter regions play crucial roles in INH resistance, but their prevalence

varies geographically. This study aimed to identify the most common mutations in
the katG and inhA genes in INH-resistant (INH-R) Mycobacterium tuberculosis
(MTB) clinical isolates in Cameroon. The research also explored the

relationships between these mutations and patients' demographics (age, sex, and
sample type).

METHODS: We conducted a retrospective cross-sectional laboratory-based study on
500 INH-R isolates (with or without resistance to other first-line drugs) at the
National Tuberculosis Reference Laboratory (NTRL) in Cameroon between January
2014 and December 2020. GenoType MTBDRplus assay was performed on the retrieved
isolates and the frequency of katG and inhA mutations were calculated.

Chi-square tests were utilized to assess the associations between these

mutations and patients' age, sex and sample type.

RESULTS: A total of 410 (85.8%) culture-positive MTB isolates were analyzed,
with a male-to-female ratio of 228 (55.6%) to 182 (44.4%) and an average age of
36.3 + 13.4 years. Mutations in the katG and inhA genes were detected in 354
(86.3%) of cases, while 56 (13.7%) showed no mutations. Among the INH-R
isolates, mutations in katG, inhA, and dual katG and inhA genes were present in
247 (60.2%), 76 (18.5%), and 31 (7.6%) isolates, respectively. Our analysis
revealed significant associations between mutation prevalence and patient



characteristics.

CONCLUSION: This study reaffirmed the importance of the katG S315T substitution
as a key indicator of INH resistance, with the inhA C-15T mutation providing
additional support. However, a notable proportion of isoniazid-resistant

isolates did not exhibit these mutations, underscoring the need to comprehend
resistance mechanisms. Given that these mechanisms are strongly associated with
varying levels of INH resistance, it is crucial that TB management strategies
incorporate genetic profiling alongside patient demographics to optimize

treatment outcomes and enhance control measures.
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The management of tuberculosis (TB) presents significant challenges,
particularly in the context of multidrug-resistant TB (MDR-TB) and TB-HIV



co-infection. Traditional surgical interventions, such as lung resection and
pneumothorax induction, have largely been phased out with the advent of modern
antibiotic regimens. However, emerging evidence suggests that endobronchial
interventions, specifically the use of unidirectional valves, have potential in
supporting the treatment of MDR-TB. The objective of this review is to
demonstrate the feasibility of closure of tubercular cavities using

endobronchial valves, resulting in improved clinical outcomes and sputum smear
conversion. PubMed was searched from inception to September 2024. The small
studies reviewed here demonstrate the feasibility of tubercular cavity closure
using endobronchial valves, resulting in improved clinical outcomes and sputum
smear conversion. Yet, limited access to Food and Drug Administration-approved
valves and funding challenges hinders large-scale trials. To address these
limitations, further evidence is needed within improved international
collaboration. We suggest that international prospective trials and innovation

are needed. Such collaborative efforts would clarify the role of valves in TB
treatment and hopefully lead to the development of simpler and more affordable
occlusive devices that would benefit patients with MDR-TB, particularly in
low-income countries.
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Systematic screening of tuberculosis (TB) using molecular testing on stool
samples detected TB in 5.2% of acutely malnourished children, including cases
without evident clinical symptoms. This screening strategy could enhance TB
diagnosis and facilitate prompt treatment initiation in this population. Further
studies are required to confirm long-term outcomes and cost-effectiveness.
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BACKGROUND: This study aimed to evaluate the efficacy and safety of an all-oral
short-term regimen for treating multidrug-resistant tuberculosis (MDR-TB).
METHODS: In this semirandomized, controlled, multicenter clinical study,

patients with MDR-TB who were sensitive to fluoroquinolones were assigned to



treatment groups at enrollment. Patients were assigned to group C (4-6 months:
bedaquiline + linezolid + clofazimine + moxifloxacin + cycloserine; 5 months:
clofazimine + moxifloxacin + cycloserine) unless this protocol was unsuitable or
unacceptable, in which case they were randomly assigned to group A (4-6 months:
isoniazid + ethambutol + pyrazinamide + protionamide + amikacin + clofazimine +
moxifloxacin; 5 months: ethambutol + pyrazinamide + clofazimine + moxifloxacin)
or group B (4-6 months: isoniazid + ethambutol + pyrazinamide + protionamide +
linezolid + clofazimine + moxifloxacin; 5 months: ethambutol + pyrazinamide +
clofazimine + moxifloxacin). The primary outcome was the proportion of patients
achieving successful outcomes.

RESULTS: From September 2020 to June 2023, 397 patients with MDR-TB were
screened and 360 were enrolled. Among them, 90.3% of group C achieved good
treatment outcomes, as compared with 57.1% in group A (control) and 75.0% in
group B. Group C demonstrated higher sputum culture conversion and pulmonary
cavity closure rates than group B, with group A showing the lowest rates. The

most common adverse events were skin blackening (29.3%) and hyperuricemia
(20.6%). Prolonged QT intervals were observed in 39 participants, predominantly
in group C (24.3%).

CONCLUSIONS: The all-oral 9- to 11-month short-term regimen shows promise as a
new treatment option for MDR-TB. Incorporating bedaquiline into an orally
administered regimen may improve treatment outcomes and reduce relapse rates.
Despite certain limitations, these findings provide valuable insights for

developing improved treatments for MDR-TB in China.
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OBJECTIVES: To determine patients' acceptability, satisfaction and adherence to
shorter all-oral multidrug-resistant tuberculosis (MDR-TB) regimen in Tanzania.
DESIGN: A two-phase cross-sectional study with data collected within 6 months of
Removed Injectable modified Short-course regimens for EXpert MDR-TB (RISE) study
implementation and the second phase within 15 months of implementation using the
same reference populations.

SETTINGS: 18 health facilities across eight regions of Tanzania.

PARTICIPANTS: Rifampicin-resistant TB/MDR-TB patients enrolled in the RISE
study.

OUTCOME MEASURES: We assessed patients' acceptability, adherence and
satisfaction with the regimen using an interval scale structured questionnaire.
RESULTS: The majority of the patients found the shorter oral MDR-TB treatment
acceptable, adhered to it well and were generally satisfied. The median score

(IQR) for acceptability was 1.7 (1.03-2.00) but it ranged between 1.3 (1.3-2)

and 1.7 (1-1.79) for the first and second phases, respectively. Regarding

adherence, the median score (IQR) stood at 4 (3.67-4.67) with scores

significantly higher in the second phase at 4.33 (4.00-5.007) compared with the

first at 4.67 (4.00-5.0), p value=0.01. The overall satisfaction was high at 1.5
(1.33-1.78) but it ranged between 1.22 (1.00-1.78) and 1.42 (1.11-1.78) for the



first and second phases, respectively. Worrying about side effects was

statistically associated with adherence (p value<0.05). No statistically

significant associations were found for acceptability and satisfaction.

CONCLUSION: Generally, the modified shorter oral MDR-TB regimen was accepted,
and patients reported good adherence and were satisfied. More engagement with
patients could provide more insights into factors that can maximise

acceptability, adherence and satisfaction with the regimen.
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OBJECTIVE: Multidrug-resistant tuberculosis (MDR-TB) is a global health threat.
Our study aimed to develop and externally validate a nomogram to estimate the
probability of MDR-TB in patients with TB.

METHODS: A total of 453 patients with TB in Anhui Chest Hospital between January



2019 and December 2020 were included in the training cohort. In addition, 116
patients with TB from Anhui Provincial Hospital Infection District between
January 2015 and November 2023 were included in the validation cohort.
Multivariable logistic regression analysis was applied to build a predictive

model by combining the feature selected in the least absolute shrinkage and
selection operator regression model. The C-index, calibration plot, and decision
curve analysis were implemented to evaluate the predictive model's
discrimination, calibration, and clinical practicality. Then, logistic

regression and least absolute shrinkage and selection operator (LASSO) models
were constructed using R software, and the accuracy, goodness of fit, and

stability of the models were verified using the validation cohort.

RESULTS: Eight variables of patients with TB were selected using the best
penalization parameter of the LASSO regression method, and the nomogram was
established. The model displayed good discrimination with a C-index of 0.752 and
good calibration. A high C-index value of 0.825 could still be reached in the
validation cohort. The decision curve analysis demonstrated the clinical value

of the model.

CONCLUSION: In this study, we constructed the LASSO regression model based on
eight clinical traits and outcomes of laboratory tests, providing a novel

insight for evaluating MDR-TB.
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Tuberculosis (TB) remains a persistent global health threat, with Mycobacterium
tuberculosis (Mtb) continuing to be a leading cause of mortality worldwide.

Despite efforts to control the disease, the emergence of multi-drug-resistant

(MDR) and extensively drug-resistant (XDR) TB strains presents a significant
challenge to conventional treatment approaches. Addressing this challenge

requires the development of novel anti-TB drug molecules. This study employed de
novo drug design approaches to explore new EthR ligands and ethionamide boosters
targeting the crucial enzyme InhA involved in mycolic acid synthesis in Mtb.
Leveraging REINVENT4, a modern open-source generative Al framework, the study
utilized various optimization algorithms such as transfer learning,

reinforcement learning, and curriculum learning to design small molecules with
desired properties. Specifically, focus was placed on molecule optimization

using the Mol2Mol option, which offers multinomial sampling with beam search.
The study's findings highlight the identification of six promising compounds
exhibiting enhanced activity and improved physicochemical properties through
structure-based drug design and optimization efforts. These compounds offer
potential candidates for further preclinical and clinical development as novel
therapeutics for TB treatment, providing new avenues for combating

drug-resistant TB strains and improving patient outcomes.
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21. Multivariable regression models improve accuracy and sensitive grading of
antibiotic resistance mutations in Mycobacterium tuberculosis.
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Rapid genotype-based drug susceptibility testing for the Mycobacterium
tuberculosis complex (MTBC) relies on a comprehensive knowledgebase of the
genetic determinants of resistance. Here we present a catalogue of
resistance-associated mutations using a regression-based approach and benchmark
it against the 2nd edition of the World Health Organisation (WHO) mutation
catalogue. We train multivariate logistic regression models on over 52,000 MTBC
isolates to associate binary resistance phenotypes for 15 antitubercular drugs

with variants extracted from candidate resistance genes. Regression detects



450/457 (98%) resistance-associated variants identified using the existing

method (a.k.a, SOLO method) and grades 221 (29%) more total variants than SOLO.
The regression-based catalogue achieves higher sensitivity on average

(+3.2 percentage points, pp) than SOLO with smaller average decreases in
specificity (-1.0 pp) and positive predictive value (-1.6 pp). Sensitivity gains

are highest for ethambutol, clofazimine, streptomycin, and ethionamide as
regression graded considerably more resistance-associated variants than SOLO for
these drugs. There is no difference between SOLO and regression with regards to
meeting the target product profiles set by the WHO for genetic drug

susceptibility testing, except for rifampicin, for which regression specificity

is below the threshold of 98% at 97%. The regression pipeline also detects
isoniazid resistance compensatory mutations in ahpC and variants linked to
bedaquiline and aminoglycoside hypersusceptibility. These results inform the
continued development of targeted next generation sequencing, whole genome
sequencing, and other commercial molecular assays for diagnosing resistance in
the MTBC.
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OBJECTIVES: Young contacts of pulmonary tuberculosis (TB) patients face a higher
risk of TB. Still, few studies have evaluated this risk among contacts of

patients with pulmonary multidrug-resistant tuberculosis (MDR-TB). This study
aimed to describe the incidence rate and the prevalence of TB infection (TBI)

and TB disease (TBD) in young contacts of patients with MDR-TB.

METHODS: The authors retrospectively evaluated contacts of patients with
pulmonary TB aged 0 to 19 for TBI and TBD in Rio de Janeiro between 2006 and
2016. Based on the drug susceptibility pattern and/or therapeutic regimen of the
index case, contacts were classified into MDR-TB and non-MDR-TB contacts. A
tuberculin skin test > 5 mm was considered positive. Preventive therapy with
isoniazid was offered to eligible contacts. Bivariate and multivariate logistic
regressions estimated factors associated with TBI.

RESULTS: 439 contacts were screened; 129 were MDR-TB and 310 were non-MDR-TB
contacts. TBI prevalence was 68.2 % in MDR-TB vs. 61.9 % in non-MDR-TB contacts
(p = 0.23). Tuberculin conversion was higher among MDR-TB contacts (45.5 % vs.
17.1 %; p = 0.04). TBD incidence rate was 47.7 in non-MDR-TB and 179.6 per
100,000 person-months in MDR-TB contacts (p = 0.65), for a total TBD prevalence
of 2.5 %. The overall TPT completion rate was 67.2 %; 71.5 % in non-MDR-TB and
59 % in MDR-TB contacts (p = 0.04).

CONCLUSION: The authors identified a high prevalence of TBI among contacts of
pulmonary MDR-TB and non-MDR-TB patients, with a higher tuberculin conversion
rate in MDR-TB contacts, highlighting the urgency of effective TPT regimens for
young contacts of patients with pulmonary MDR-TB.
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processing.
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This study evaluated thin-layer agar (TLA) as a faster alternative for both

indirect minimum inhibitory concentration (MIC) determination of bedaquiline

(BDQ) from culture isolates and direct drug-susceptibility testing (DST) from

sputum samples. Indirect BDQ-MIC results from TLA were compared to the
established 7H11 solid DST. Direct-TLA-DST performance was assessed using 143
baseline sputum samples from rifampicin-resistant TB cases. Direct-TLA tested
susceptibility to rifampicin, isoniazid, levofloxacin, and BDQ, with results

compared to Lowenstein-Jensen (LJ) and MGIT. For indirect BDQ-MIC determination,



TLA accurately identified H37Rv MICs within the WHO control range
(0.015-0.12pg/mL). Optimal results were obtained with standard incubation and
day 7 reading of the plates. TLA correctly classified all wild-type clinical

strains as BDQ-susceptible and detected 9 out of 10 BDQ-resistant strains with
elevated MICs. Direct-TLA-DST detected MTB in 53.8% of samples, compared to
55.9% on LJ and 69.4% in MGIT. Uninterpretable results due to contamination or
medium drying were low (4.9%). The median time to result was 15 days for
smear-positive and 22 days for smear-negative samples, faster than WHO-endorsed
methods. Sensitivity was 100% for rifampicin and 87.8% for isoniazid, with a
specificity of 100% for all drugs except isoniazid (96.2%). No BDQ nor
levofloxacin resistance was detected, thus direct TLA sensitivity could not be
assessed. In conclusion, direct-TLA-DST offers a reliable and faster alternative

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

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



(e.g., aminoglycosides) for drug-resistant TB (DR-TB). This has significantly
reduced ototoxic symptoms, such as tinnitus and dizziness, which often precede
irreversible hearing loss. However, aminoglycosides remain essential for some
extensively drug-resistant individuals with TB (XDR-TB) who are resistant to
BDQ. In South Africa, there is a lack of adequate awareness of the potential
ototoxic effects of aminoglycosides. The increasing prevalence of XDR-TB has,
therefore, intensified the need for comprehensive information counselling. We
call for a proactive role for audiologists in providing early, structured
information counselling for these individuals.
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To overcome the multidrug-resistant tuberculosis (MDR-TB) problem, we reported
the synthesis of novel sulfonamide-based pyrazole-clubbed pyrazoline derivatives



(9a-p) by reaction of
1-(7-chloroquinolin-4-yl)-3-(thiophene/furan-2-yl)-1H-pyrazole-4-carbaldehyde
chalcone derivatives (8a-p) and 4-hydrazinylbenzenesulfonamide (2) in the
presence of a catalytic amount of Conc. HCI and ethanol are used as a solvent.
Newly synthesized compounds were tested against the Mycobacterium tuberculosis
H37Rv strain, wherein compounds 9g, 9h, 91, 9j, 9m, and 9n were found to be the
most potent. The structures of the newly synthesized analogues were determined

by different spectroscopic techniques like ESI-MS, FT-IR, NMR, and UV methods.
Additionally, molecular docking studies of the active site of mycobacterial InhA
resulted in well-aggregated elucidations for these compounds with a binding
strength in the range of -9.714 to -8.647. Compound
4-(1'-(7-chloroquinolin-4-yl)-5-(4-fluorophenyl)-3'-(thiophen-2-yl)-3,4-dihydro-1'H,2H-[ 3,4'-
bipyrazol]-2-yl)benzenesulfonamide

(9g) shows excellent antitubercular activity against M. tuberculosis H37Rv,
achieving an MIC of 10.2 pg/mL and 99% inhibition with a docking score of -9.714
and a Glide energy of -64.183 kcal/mol. In silico ADMET predictions indicated

the drug-likeness of synthesized novel molecules.
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BACKGROUND: Tuberculosis is one of the deadliest diseases worldwide, with an
estimated incidence of more than 10 million new cases annually. As part of bone
and joint tuberculosis (5-6% of all extrapulmonary tuberculosis cases), elbow
tuberculosis is a rare manifestation-especially in the Western world-and is
associated with nonspecific symptoms such as swelling, redness, and painful
limitation of motion. This often leads to initial misdiagnoses, such as septic
arthritis or rheumatoid arthritis, resulting in a significant delay in diagnosis

and treatment.

CASE PRESENTATION: A 27-year-old male patient from Bangalore, South India
presented with left elbow pain and restricted motion. The clinical and imaging
findings led to the suspicion of olecranon bursitis. Intraoperatively, joint
tuberculosis was suspected; therefore, multiple tissue samples were taken and a
diagnostic routine according to guidelines was initiated. The

tuberculosis-specific interferon gamma test was positive and thus confirmed the
patient's previous contact with Mycobacterium tuberculosis. Since extrapulmonary
tuberculosis is often caused by multidrug-resistant mycobacterial strains,
tuberculostatic therapy was started after obtaining the resistogram. Under the
initiated therapy, a reduction in synovial inflammation on magnetic resonance
imaging and a rehabilitation of the mobility of the elbow were achieved over a
period of more than 15 months.

CONCLUSION: The basis for finding the diagnosis is a detailed, interdisciplinary
diagnostic process, especially in patients with persisting unspecific symptoms,
since joint tuberculosis is frequently the only site of manifestation. Despite

the slow growth of mycobacteria, the microbiological findings, particularly the
resistogram, should be awaited since extrapulmonary tuberculosis is often
multidrug resistant. As shown in this case, surgical treatment is important for
reliable diagnosis, including pathogen identification, but it is not mandatory

for successful healing and regaining functionality of the affected joint.

© 2025. The Author(s).

DOI: 10.1186/s13256-025-05102-8
PMCID: PMC11874434
PMID: 40025616 [Indexed for MEDLINE]

Conlflict of interest statement: Declarations. Ethics approval and consent to
participate: The patient consented to the publication of his case history,
including the presentation of pictures. Written consent has been obtained.



Consent for publication: Written informed consent was obtained from the patient
for publication of this case report and any accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this journal.
Competing interests: The authors declare that they have no competing interests.

27. The implications of mutations in multiple genes associated with ethambutol
resistance among multidrug-resistant tuberculosis isolates from China.

BMC Microbiol. 2025 Mar 1;25(1):107. doi: 10.1186/512866-025-03821-y.

Li MC#)(1), Wang W(#)(1), Xiao TY (#)(2), Liu HC(#)(1), Lin SQ(3), Hang H(1), Bo
XL(1), Nan XT(1), Qian C(4), Fan XT(1), Zhao XQ(1), Li GL(1), Wan KL(1), Zhao
LL(5).

Author information:

(1)National Key Laboratory of Intelligent Tracking and Forecasting for
Infectious Diseases, National Institute for Communicable Disease Control and
Prevention, Chinese Center for Disease Control and Prevention, Beijing, 102206,
China.

(2)Department of Clinical Laboratory, The Fifth Affiliated Hospital of Sun
Yat-Sen University, Zhuhai, Guangdong, China.

(3)College of Life Science, Fujian Agriculture and Forestry University, Fuzhou,
350002, China.

(4)Beijing Center for Disease Control and Prevention, Beijing, 100013, China.
(5)National Key Laboratory of Intelligent Tracking and Forecasting for
Infectious Diseases, National Institute for Communicable Disease Control and
Prevention, Chinese Center for Disease Control and Prevention, Beijing, 102206,
China. zhaolili@icdc.cn.

(#)Contributed equally

OBJECTIVES: To assess the mutation effects of ethambutol (EMB)

resistance-associated genes, including embCAB operon, ubiA, embR, and aftA, on

the EMB resistance levels among multidrug-resistant tuberculosis (MDR-TB)

isolates from China.

METHODS: A total of 159 MDR-TB from China had their EMB MICs quantified, and the
sequences of the four ethambutol resistance-associated regions were analyzed. A
multivariate regression model was established to evaluate the effects of

mutations on EMB resistance.

RESULTS: Our results showed that overall 95.6% (109/114 isolates) of

EMB-resistant isolates harbored at least one mutation within the regions



associated with EMB resistance. Most mutations were in embB, particularly in the
embB300-500, and the embC-embA intergenic regions. Mutations in other genes were
seldom seen and mainly occurred along with mutations in the embB or the
embC-embA among the EMB-resistant isolates. DNA sequencing of the embB300-500
and the embC-embA was the most effective approach for detecting EMB resistance,
with an accuracy of 91.2%. Nevertheless, some EMB-susceptible isolates still had

a single mutation in the gene related to EMB resistance. Moreover, there was a
significant correlation between EMB high-level resistance and multiple

mutations.

CONCLUSION: Distinct individual mutations, as well as multiple concurrent
mutations, within EMB resistance-associated genes, contributed to variable

levels of EMB resistance. These results have broadened our understanding of the
molecular characteristics of EMB resistance in China.
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28. Outbreak Caused by Multidrug-Resistant Mycobacterium Tuberculosis with Unusual
Combination of Resistance Mutations, Northern Argentina, 2006-2022.

Emerg Infect Dis. 2025 Mar;31(3):601-606. doi: 10.3201/e1d3103.241272.

Paul R, Lorenzo F, Lopez B, Alegre MG, Couvin D, Rastogi N, Pérez-Lago L, Garcia
de Viedma D, Gamberale A, Gonzalez N, Palmero D, Altabe S, Simboli N, Yokobori
NK.

To reconstruct transmission chains of the multidrug-resistant tuberculosis Ch
strain, which harbors a unique combination of resistance mutations, we analyzed
genomes of 25 isolates from 12 patients with diagnosis during 2006-2022 in Chaco



Province, Argentina. Amplification of resistance, high mortality rates, and
indications of a wider outbreak raise concerns for surveillance programs.
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29. Evaluation of High-Dose Isoniazid in Multidrug-Resistant Tuberculosis Treatment.
Emerg Infect Dis. 2025 Mar;31(3):633-636. doi: 10.3201/e1d3103.241473.

Gerussi V, Petersen T, Bonnet I, Aubry A, Bachir M, Gyde E, Morel F, Poignon C,
Rached B, Pourcher V, Rioux C, Vallois D, Veziris N, Robert J, Guglielmetti L.

High-dose isoniazid is recommended to treat multidrug-resistant tuberculosis

(MDR TB). Among 958 MDR TB isolates identified in France during 2008-2022, 93.1%
exhibited high-level isoniazid resistance, and molecular testing showed limited
diagnostic accuracy in predicting resistance. Clinicians should reconsider using
high-dose isoniazid in MDR TB treatment because of suboptimal effect and

toxicity concerns.
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30. Multidrug-Resistant Mycobacterium tuberculosis in a Community Hospital, Luanda,
Angola.

Emerg Infect Dis. 2025 Mar;31(3):627-629. doi: 10.3201/eid3103.241831.

Francisco NM, Gaviraghi A, Alladio F, Huits R, Carnielli B, Salvador E,
Stroffolini G, Ronzoni N, Cattaneo P, Castilletti C, Kalume A, Mazzi C,
Matteelli A, Buonfrate D, Gobbi FG.

In a longitudinal study in a first-level hospital in Luanda, Angola, we found
rifampin-resistant and multidrug-resistant tuberculosis (TB) in 38 (8%, 95% CI
5.7-10.8) of 474 patients with no previous history of TB. Of note, 2 patients
(0.4%, 95% CI 0.1-1.5) demonstrated pre-extensively drug-resistant TB.
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31. Fluoroquinolone Resistance in Drug-Resistant Tuberculosis, Kharkiv, Ukraine,
2019-2023.

Emerg Infect Dis. 2025 Mar;31(3):615-617. doi: 10.3201/eid3103.241675.

Konstantynovska O, Synenko T, Honcharenko A, Volobuieva O, Liadova T, Reimann M,
Lange C, Chesov D.

Rifampin-resistant Mycobacterium tuberculosis was identified by the World Health
Organization as a pathogen of public health critical importance. During
2014-2023, an increase in fluoroquinolone resistance in rifampin-resistant M.
tuberculosis from Kharkiv, Ukraine, was observed. Efforts to mitigate factors
contributing to resistance should be prioritized to prevent further escalation

of that threat.
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32. High Prevalence of atpE Mutations in Bedaquiline-Resistant Mycobacterium
tuberculosis Isolates, Russia.

Emerg Infect Dis. 2025 Mar;31(3):525-536. doi: 10.3201/eid3103.241488.
Zimenkov D, Ushtanit A, Gordeeva E, Guselnikova E, Schwartz Y, Stavitskaya N.

Bedaquiline is a cornerstone drug for treating drug-resistant tuberculosis. We
analyzed 11 isolates from 9 patients who were treated with a bedaquiline-based
regimen and remained culture-positive long after treatment start. In 4 of 8
resistant isolates, we found substitutions in AtpE, which encodes subunit ¢ of
the Mycobacterium tuberculosis ATP synthase and is rarely identified in clinical
isolates. We found Ile66Met and Glu61Asp substitutions in 2 cases each.
Additional mutations in mmpL5, mmpL4, and atpB genes could affect the
susceptibility to bedaquiline. MmpL5(Asn772Thr) emerged during bedaquiline
treatment, whereas AtpB(Vall65Leu) was found in 1 case simultaneously with the
loss-of-function mmpRS mutation in a susceptible strain. The loss-of-function
mutation in the mmpL4 efflux gene was identified in the mixed state, pointing to



ongoing selection in a bedaquiline-resistant isolate. Another case of the
emergence of the mmpL4 mutation, accompanied by a proportional increase in
bedaquiline MIC, was identified by retrospective analysis of genomes from
bedaquiline-resistant isolates.
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33. Integrating narrative and bibliometric approaches to examine factors and impacts
of tuberculosis treatment non-compliance.
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BACKGROUND: Tuberculosis (TB) treatment non-compliance remains a significant
global public health issue, undermining disease control efforts and leading to
adverse clinical and epidemiological outcomes. While considerable research has
explored this issue, gaps remain in understanding the multifactorial influences

on non-compliance, particularly its key factors and impacts, as well as the
interconnections that exacerbate these challenges. This study integrates

narrative and bibliometric approaches to critically synthesize and visualize

factors contributing to TB treatment non-compliance and its impacts. By
addressing research gaps, this study aims to provide a comprehensive framework
for understanding the multifactorial challenges and proposing evidence-informed
strategies to address clinical and epidemiological issues.

METHODS: A systematic search of Scopus, EBSCO (Medline), ScienceDirect, and
PubMed databases identified empirical studies published up to December 2024.
Thematic synthesis categorized factors into overarching themes, while



bibliometric analysis using VOSviewer software visualized factors and their
interconnections.

RESULTS: The review identified key factors such as poor tuberculosis knowledge,
stigma, side effects, and economic constraints, interacting with demographic,
psychological, and systemic barriers. Network visualization highlighted the
interconnections among these factors, illustrating how they compound to
exacerbate non-compliance. Clinical and epidemiological impacts include
MDR/XDR-TB, prolonged treatment, and community transmission.
CONCLUSIONS: TB treatment non-compliance arises from a complex interplay of
individual, socio-economic, and healthcare-related factors. This review
emphasizes the importance of integrated narrative and bibliometric approaches to
develop context-specific strategies for improving adherence, reducing the global
TB burden, and guiding future research and policy.

DOI: 10.5826/mrm.2025.1016
PMCID: PMC11875689
PMID: 40017294

Conflict of interest statement: Conflict of interest: The authors declare no
conflicts of interest related to this study or its publication.

34. Impact of rpoB gene mutations and Rifampicin-resistance levels on treatment
outcomes in Rifampicin-resistant tuberculosis.
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BACKGROUND: Although many studies have examined the connection between mutations
in the rpoB gene and drug resistance, the impact of common mutations on
treatment outcomes for RR-TB is not yet fully understood.

OBJECTIVES: This study explores the relationship between rpoB gene mutations and
drug-resistant phenotypes, assesses their role in predicting RR-TB prognosis,

and investigates the impact of disputed rpoB mutations in M. tuberculosis on
treatment outcomes.

METHODS: 192 rifampicin-resistant isolates were retested for drug susceptibility
and gene sequencing. Minimum inhibitory concentrations (MICs) were determined
for 98 isolates with disputed rpoB gene mutations. These mutations can cause
low-level resistance to rifampicin, leading to inconsistencies in drug

susceptibility testing and impacting medication therapy decisions.

RESULTS: Of 192 cases, 116 (60.4%) achieved successful outcomes, while 76
(39.6%) were unsuccessful. Among the 98 isolates tested for phenotypic drug
susceptibility testing (DST) based on minimum inhibitory concentration (MIC), 67
(68.4%) showed high-level resistance with a MIC of > 1 pg/mL. In contrast, 31
(31.6%) drug-susceptible tuberculosis isolates exhibited low-level resistance

with a MIC of < 1.0 ug/mL. Of the 31 isolates with low-level resistance, 14
(45.2%) had successful treatment outcomes, while 17 (54.8%) did not. Among the
67 isolates with high-level resistance, 41 (61.2%) achieved successful outcomes,
whereas 26 (38.8%) did not. In analysing the 14 codons of the Rifampicin
Resistance Determining Region (RRDR) of the rpoB gene, the Leu430Pro codon
showed the highest odds ratio (OR) of 2.98 (95% CI: 0.96-9.27) with a p-value of
0.0591, indicating statistically not significant. However, this suggests a

potential association with rifampicin resistance that requires further

investigation, particularly in areas with high drug-resistant tuberculosis

prevalence. Other reported variants had lower odds ratios: Asp435Val with 1.23
(95% CI: 0.32-4.75), Asp435Tyr with 1.86 (95% CI: 0.60-5.76), His445Tyr with
1.16 (95% CI: 0.47-2.91), and Ser450Leu with 1.44 (95% CI: 0.81-2.58).
CONCLUSIONS: This study indicates that low-level rifampicin mono-resistance in
tuberculosis (TB) patients is associated with poor clinical outcomes. A mutation



at the Leu430Pro codon showed the highest odds ratio of 2.98 (p-value 0.0591),
suggesting a potential association with rifampicin resistance that warrants
further research, especially in areas with high drug-resistant TB. It highlights
the need for more aggressive treatment strategies for patients with low-level
rifampicin resistance, even if they seem solely mono-resistant.
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Tuberculosis, caused by Mycobacterium tuberculosis, is a major global health
problem. In Mexico, the State of Nuevo Leon is among the top ten in tuberculosis
morbidity. Information about transmission patterns and case clustering for
tuberculosis in Nuevo Leon is limited. The spoligotypes of 151 isolates from

newly diagnosed pulmonary tuberculosis patients were obtained and its phenotypic
drug susceptibility pattern for streptomycin, isoniazid, rifampin, ethambutol,

and pyrazinamide was determined by using the Mycobacteria Growth Indicator Tube
fluorometric method. Geographical data of isolates were mapped using geographic
information systems. Nineteen M. tuberculosis sublineages were identified. The
most frequent lineages were: T1 at 35% (n=53), X1 at 19.2% (n=29), and LAM

at 10.2% (n=15). Additionally, we identified the Beijing lineage (3.3%, n=15)

and orphan strains (9.9%, n = 15). Drug resistant strains were 25 (16.55%)

DR-TB, 15 (9.93%) MDR/RR-TB and 6 (3.97%) Hr-TB. Regarding TB comorbidities,
diabetes mellitus II affected 21.85% of patients, while four patients were
HIV-positive (2.65%). Despite the large number of tuberculosis cases in

Monterrey, no definitive correlation with clusters and comorbidities was found.
However, our results suggest a potential TB transmission hotspot for the T1

lineage within the Monterrey metropolitan area.
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36. Newer research transforming 24-month treatment of MDR/XDR-TB TO 6 months.
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Tuberculosis (TB) is a global threat to public health and remains the second

leading infectious cause of death from a single infectious agent in 2022.

According to the global tuberculosis report 2023, an estimated 10.6 million

people developed TB in 2022 and 1.3 million died from the disease. About
4,10,000 new cases of multidrug-resistant/rifampicin-resistant tuberculosis
(MDR/RR-TB) emerged in 2022. This huge burden has been recognised by World
Health Organisation (WHO) by launching the End-TB strategy. The United Nations
(UN) is committed to end TB epidemic globally by the year 2030; the aim is to
reduce TB incidence by 80% and TB deaths by 90%. To eliminate the catastrophic
cost, the Prime Minister of India has announced an ambitious plan to eliminate

the TB in India by 2025, 5 years ahead of UN targets by ensuring quality health
care and advanced treatment. Responding to the challenge of TB and

drug-resistant tuberculosis, WHO is regularly issuing evidence-based guidelines
using the International Grading of Recommendations Assessment, Development and
Evaluation approach to assessment of new scientific evidence. Major advances
have been reported in newer drugs and impact making research for new regimens in
recent years. National Tuberculosis Elimination Programme has adopted effective
interventions and technologies for diagnosis, treatment, and care of TB giving a
new hope for elimination of TB. The present article reviews the new impact

making research transforming traditional 18 to 24 months treatment of MDR/XDR TB
to 6 months treatment.
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BACKGROUND: Efficient management of drug-resistant tuberculosis relies on fast
diagnostics. To accelerate phenotypic drug susceptibility testing [pDST] for
Mycobacterium tuberculosis [TB], we introduce TRACeR-TB, a test that infers drug
resistance from antibiotic-specific mRNA biomarkers.

METHODS: To develop TRACeR-TB, target genes were first identified through RNA
sequencing experiments conducted on two drug-exposed, susceptible strains for

four antitubercular drugs. Based on these findings, we designed drug-specific
multiplex Quantigene panels to quantify mRNA levels of 8-9 biomarkers per drug
(class), directly from crude cell lysates. The performance of TRACeR-TB was
compared to the widely used Mycobacteria Growth Indicator Tube [MGIT] pDST by
subjecting 238 strains with diverse drug resistance profiles to both methods,

and aligning results to genotypic data. Furthermore, we explored TRACeR-TB's
potential for evaluating molecules that enhance antibiotic efficacy, and

investigated its applicability in macrophage models to assess Mtb's

intracellular stress responses to drugs.

FINDINGS: Antituberculosis drugs trigger distinct transcriptional stress

responses in susceptible, but not resistant bacilli, enabling a differentiation

of the antibiotic phenotype in only 6 h. Validation on 238 strains showed
TRACeR-TB had 100% (95% CI: 93-1-100%) sensitivity and 89-5% (95% CI:
74-7-97-2%) specificity compared to, respectively, 82:3% (95% CI: 69:2%-91-5%)
and 94-8% (95% CI: 81:9%-99-4%) for MGIT pDST. TRACeR-TB specificity is likely
underestimated due to the inclusion of isolates harbouring uncharacterised
mutations. TRACeR-TB demonstrated 100% concordance with MGIT for drugs with
reliable MGIT outcomes (moxifloxacin and isoniazid). Additionally, its

sensitivity outperformed current rifampicin testing, detecting resistance in all
borderline-resistant strains that MGIT missed, and bedaquiline testing.

Furthermore, the assay detected the predicted effect of a novel drug booster and

the intracellular drug-induced stress in macrophage models, highlighting its

potential for drug optimisation.



INTERPRETATION: TRACeR-TB is a complementary addition to current DSTs and can
have a substantial impact on the TB diagnostics field. This tool can also play a

vital role in identifying resistance mutations, thereby closing gaps in

genotypic knowledge, and contribute to drug discovery and development.
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Tuberculosis (TB) is rare following hematopoietic cell transplantation (HCT). In
this multinational retrospective study, we report the frequency,

characteristics, and outcome of TB following HCT performed during 2000-2019.
Fifty-two patients (35 (67%) males, 15 (29%) children) from 24 centers developed
TB following allogeneic (n =47) or autologous (n=5) HCT; with the relative
frequency of 0.21% and 0.025%, respectively. Forty (77%) were bacteriologically,
12 (23%) clinically confirmed. The median time from HCT to TB was 135 (range,
16-3225) days. Eighteen (35%) patients with extrapulmonary TB (mainly involving
lymph nodes and liver/spleen) were significantly younger, developed TB shorter
after HCT, more often had inherited underlying disease, and received
immunosuppressive therapy at TB diagnosis as compared to pulmonary TB. Five
(22%) of 23 patients with drug-susceptibility testing performed, were resistant

to at least one anti-TB drug. Treatment success was achieved in 38/50 (76%) of
treated patients. One-year overall survival reached 75.7% and the 1-year
cumulative incidence of TB-associated death was 18.1%. Concluding, TB is a rare,
albeit severe complication, which can develop any time after HCT, frequently
involves extrapulmonary sites, and results in high mortality rates. High

proportion of drug-resistant TB warrants routine susceptibility testing.

© 2025. The Author(s), under exclusive licence to Springer Nature Limited.
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To replicate and cause disease, Mycobacterium tuberculosis secretes siderophores
called mycobactins to scavenge iron from the human host. Two closely related
transporters, MmpL4 and MmpLS5, are required for mycobactin secretion and drug
efflux. In clinical strains, overproduction of MmpL5 confers resistance towards
bedaquiline and clofazimine, key drugs to combat multidrug resistant

tuberculosis. Here, we present cryogenic-electron microscopy structures of MmpL4
and identify a mycobactin binding site, which is accessible from the cytosol and
also required for bedaquiline efflux. An unusual coiled-coil domain predicted to
extend 130 A into the periplasm is essential for mycobactin and bedaquiline

efflux by MmpL4 and MmpL5. The mycobacterial acyl carrier protein MbtL forms a
complex with MmpL4, indicating that mycobactin synthesis and export are coupled.



Thus, MmpL4 and MmpL5 constitute the core components of a unique multi-subunit
machinery required for iron acquisition and drug efflux by M. tuberculosis.
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Multidrug-resistant tuberculosis (MDR-TB), the deadliest form of TB, has been
included in the 2024 WHO's priority list of antibiotic resistant bacterial
pathogens due to its severe public health implications. Almost 2 billion people
are infected by TB worldwide, but the burden of MDR-TB infection remains
uncertain. Mathematics modelling estimates that MDR-TB affects nearly three in
every 1,000 people globally, highlighting the urgent need to address

tuberculosis preventive treatment (TPT) for contacts of MDR-TB cases. Before
2018, only close monitoring of contacts of people with MDR-TB was recommended,
rather than TPT. However, considering the ethical and public health concern of
leaving infected individuals untreated, WHO updated its guidelines initially in
2018, 2020 and 2022. Despite limited evidence at that time, WHO suggested
considering quinolone-based TPT for selected high-risk cases. To close the



evidence gap, two large scale, prospective, randomized controlled trials were
conducted: VQUIN and TB-CHAMP. Both trials evaluated the efficacy of
levofloxacin compared to placebo for MDR-TB following household exposure, in
adults and children, respectively. A combined meta-analysis of the two trials

showed a 60% reduction in TB incidence in the levofloxacin group, and the
difference was statistically significant. Based on these results, in 2024 the

WHO recommended the use of six-month of daily levofloxacin (6Lfx) as TPT for
contacts exposed to MDR/RR-TB. This regimen is cost-effective, safe,

demonstrates good efficacy and does not interact with HIV therapies. Despite

this promising data, pre-XDR-TB (MDR-TB with documented resistance to
quinolones) is an emerging concern. Two ongoing trials will address this

challenge: the PHOENIX trial, evaluating the efficacy of delamanid compared to
isoniazid for preventing M/XDR-TB after household exposure, and the BRANCH-TB
trial, that will assess the efficacy and safety of a one-month of bedaquiline

regimen compared to WHO-recommended TPT regimens. Preventing MDR/RR-TB remains a
significant challenge towards global TB elimination. While the recent WHO
recommendation for 6Lfx is a promising step, expanding TPT options for
pre-XDR-TB and addressing drug intolerance are critical. Ongoing as well as new
trials are essential to develop alternative treatment and achieve TB

elimination.
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Bedaquiline is a key drug recommended by the WHO for the treatment of
multidrug-resistant tuberculosis (MDR-TB) and extensively drug-resistant (XDR)
TB, and its use could potentially shorten treatment duration with improved
outcomes. However, resistance against this drug has increased, resulting in
serious concerns. Heteroresistance is among the important obstacles to
complicate the detection and treatment of MTB drug resistance. We investigated
the presence of bedaquiline heteroresistant MTB isolates from Pakistan to
highlight their relevance to bedaquiline resistance. Whole genome sequencing of
50 phenotypically bedaquline-resistant and 50 bedaquiline-sensitive isolates
revealed 29% bedaquiline heteroresistance in our study. No significant
association of patient variables (age, gender, region and history of
anti-tuberculosis treatment [ATT]) was found, while drug resistance pattern
among MDR + bedaquiline and XDR patterns (OR, 0.53 [0.01-0.26]; P <0.001 and
OR, 0.09 [0.19-0.50]; P = 0.006) were significantly different to bedaquiline
heteroresistance. Higher proportion of bedaquiline heteroresistant cases with no
history of bedaquiline containing treatment was found. Most bedaquiline
heteroresistant strains (n = 19) were from lineage 3, none of the strain bear

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

the complexity of bedaquiline heteroresistance and the need for better

diagnostic and appropriate therapeutic treatment approaches for drug-resistant
TB with bedaquiline-containing regimens.

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

where drug-susceptible and drug-resistant strains coexist, complicates detection



and treatment, potentially leading to treatment failure. By focusing on MTB

isolates from Pakistan, this study addresses a critical gap in understanding the
prevalence and genetic mechanisms of bedaquiline resistance in a high-burden
region. The use of whole genome sequencing (WGS) adds a cutting-edge approach to
identifying mutations associated with resistance, offering valuable insights

that could inform more effective treatment strategies and public health

policies, ultimately contributing to the global fight against drug-resistant TB.
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OBJECTIVES: To estimate the proportion of second-line anti-tuberculosis drug
resistance among multidrug-resistant tuberculosis (MDR-TB) patients in Ethiopia.
METHODOLOGY: A laboratory-based prospective cross-sectional study was conducted
at the National Tuberculosis Reference Laboratory (NTRL), Ethiopia, from

February 2022 to July 2024. Phenotypic drug susceptibility testing (pDST)

assessed resistance to various second-line anti-tuberculosis drugs. The

collected data were entered into Microsoft Excel 2016 and imported into

Statistical Package for Social Sciences (SPSS) version 23 for descriptive



analysis.

RESULT: Of 468 MDR-TB patients, 262 were new, and 206 were previously treated
cases. Pre-extensively drug-resistant tuberculosis (pre-XDR-TB) was identified

in four (1.52%) new cases and seven (3.40%) previously treated cases.

Extensively drug-resistant tuberculosis (XDR-TB) was detected in three (1.15%)
new cases and two (0.97%) previously treated cases. Overall, 11 (2.35%) cases

were classified as pre-XDR-TB, and five (1.07%) as XDR-TB. Combined resistance
to fluoroquinolones (FQs) and bedaquiline were detected in four cases (0.85%),
comprising three new cases (1.15%) and one previously treated case (0.49%).
Resistance to both FQs and linezolid was detected in a single previously treated
case (0.49%) and acquired resistance to second-line drugs was identified in four
cases.

CONCLUSIONS: Our study showed a prevalence of 2.35% for pre-XDR-TB and 1.07% for
XDR-TB among MDR-TB cases, highlighting the importance of continuous
surveillance and tailored treatment approaches to control the spread of
drug-resistant TB (DR-TB) in Ethiopia. Future studies on MDR-TB surveillance
should prioritize the integration of genomic surveillance into routine
laboratory-based DR-TB monitoring systems to enhance early detection of
resistance patterns, support targeted treatment strategies, and improve overall
patient management efforts.
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BACKGROUND: Decentralization of Drug-Resistant Tuberculosis (DR-TB) services
using multilevel interventions was piloted in Akwa-Ibom and Oyo States of
Nigeria, which had high rates of pre-treatment loss-to-follow-up in 2021. The
varying outcomes of the intervention strategies necessitated understanding what
worked well and why. This study aimed to identify enablers and barriers shaping
the implementation of decentralized DR-TB services in these states and provide
actionable strategies for programmatic scale-up.

METHODS: Semi-structured key informant interviews were conducted with 40
stakeholders involved in the pilot implementation of decentralized DR-TB
services in southern Nigeria. Interviews were audio-recorded, transcribed
verbatim, and template analysis done using NVivo statistical software, adapting
the Consolidated Framework for Implementation Research (CFIR) constructs and
sub-constructs as priori codes for data synthesis and analysis.

RESULTS: The study identified enablers and barriers across the five CFIR
domains. Intervention characteristics facilitators stemmed from its relative
advantage and design enabling faster notification of diagnosed DR-TB patients,
enhanced patient tracking, ease of conducting baseline investigations, bringing
treatment closer by reducing transportation challenges, unique role of the
Volunteer Liaison Officer, utility of WhatsApp platform, private sector
engagement, and DR-TB survivors as peer counsellors. Critical incidents such as
the removal of fuel subsidies and economic difficulties; and inner setting

factors like existing infrastructure and health workforce, culture, available
resources and tension for change from high pre-treatment loss to follow-up, and
intervention's alignment with workflow; all facilitated implementation. Barriers
identified included: challenges with verbal autopsy, low adoption of
Unstructured Supplementary Service Data (USSD) innovation, pricing of baseline
tests, poor power supply, inadequate laboratory facilities and insufficient



DR-TB expertise in rural areas, and fear of TB infection among health workers.
CONCLUSION: The findings demonstrate the ease of implementing decentralized
DR-TB services and their advantages over a centralized approach. Key enablers

centered on innovation and individual characteristics, and inner setting

dynamics within the TB program. There were more facilitators than barriers, with

most barriers being modifiable despite some outer setting factors like fiscal

policy and geographic access. These insights can guide nationwide adoption and

scale-up of decentralized DR-TB services in Nigeria and similar settings in

low-and middle-income countries.

TRIAL REGISTRATION: Pan African Clinical Trial Registry PACTR202309676675265.

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

DOI: 10.1371/journal.pone.0318274
PMCID: PMC11844838
PMID: 39982952 [Indexed for MEDLINE]

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

45. Field evaluation of nanopore targeted next-generation sequencing to predict
drug-resistant tuberculosis from native sputum in South Africa and Zambia.

J Clin Microbiol. 2025 Mar 12;63(3):¢0139024. doi: 10.1128/jcm.01390-24. Epub
2025 Feb 12.

Schwab TC(1), Joseph L(2), Moono A(3), Goller PC(4), Motsei M(2), Muula G(3),
Evans D(5), Neuenschwander S(6), Giinther G(7)(8), Bolton C(3), Keller PM(9),
Ramette A(6), Egger M(1)(10)(11), Omar SV(2), Fenner L(1); [eDEA Southern Africa
(IeDEA-SA).

Author information:

(1)Institute of Social and Preventive Medicine, University of Bern, Bern,
Switzerland.

(2)Centre for Tuberculosis, National & WHO Supranational TB Reference
Laboratory, a division of the National Health Laboratory Services, National
Institute for Communicable Diseases, Johannesburg, South Africa.



(3)Center for Infectious Disease Research in Zambia, Lusaka, Zambia.
(4)Institute of Medical Microbiology, University of Ziirich, Ziirich, Switzerland.
(5)Health Economics and Epidemiology Research Office, Faculty of Health
Sciences, University of the Witwatersrand, Johannesburg, South Africa.
(6)Institute for Infectious Diseases, University of Bern Institute for

Infectious Diseases, Bern, Switzerland.

(7)Department of Pulmonology and Allergology, Inselspital Universitatsspital
Bern, Bern, Switzerland.

(8)Department of Medical Science, Faculty of Health Sciences, University of
Namibia, Windhoek, Namibia.

(9)Clinical Bacteriology/Mycology, University Hospital Basel, Basel,
Switzerland.

(10)Centre for Infectious Disease Epidemiology & Research, School of Public
Health & Family Medicine, University of Cape Town, Cape Town, South Africa.
(11)Population Health Sciences, University of Bristol, Bristol, United Kingdom.

Rapid and comprehensive drug susceptibility testing (DST) is essential for
diagnosing and treating drug-resistant tuberculosis effectively, and

next-generation sequencing can be an effective genotypic DST method. We
implemented and evaluated the performance of a nanopore targeted sequencing
assay, called the Tuberculosis Drug Resistance Test (TBDR, Oxford Nanopore
Diagnostics, Ltd., United Kingdom), which predicts drug resistance to 16 TB
drugs, at a South African reference laboratory and a district diagnostic

laboratory in Zambia. We compared the sequencing success rates between
unprocessed and decontaminated sputum samples and determined the diagnostic
accuracy against local DST (Xpert MTB/RIF Ultra, Xpert MTB/XDR, and BD BACTEC
MGIT phenotypic DST). We prospectively sequenced 236 samples and have 148
samples with sequencing results from unprocessed and decontaminated sputum. We
obtained successful sequencing results from 66.4% (94/148) unprocessed sputum
samples and 75% (111/148) decontaminated samples. Sequencing success rates at
the two sites differed, with 50.7% (36/71) successful sequencing results from
unprocessed sputum in Zambia and 75.3% (58/77) in South Africa. Samples with
"low" bacterial load, measured by Xpert MTB/RIF Ultra, tended to produce fewer
successful sequencing results. TBDR sequencing predicted resistances in 48
samples, detecting resistance for rifampicin (n = 41) and isoniazid (n = 20), as

well as 10 second-line drugs (n = 15). Sensitivity was variable compared to
phenotypic DST, ranging from 33 (ethionamide) to 94% (rifampicin), while
specificity remained above 90% for all drugs, except clofazimine. The TBDR assay
can provide rapid, comprehensive genotypic DST. Technical and operational
challenges need to be addressed for its broader implementation in high



tuberculosis-burden settings. IMPORTANCEThis study illustrates the use of the
Tuberculosis Drug Resistance Test (TBDR, Oxford Nanopore Diagnostics, Ltd.,
United Kingdom) as a rapid drug susceptibility testing (DST) approach for
diagnosing drug-resistant TB in the high TB-burden countries of South Africa and
Zambia. The TBDR assay predicts resistance to 16 TB drugs, including first- and
second-line treatments. By implementing the TBDR assay in a national reference
laboratory in South Africa and a district diagnostic laboratory in Zambia, we
demonstrate how this technology can provide faster diagnostic results (days)
compared to traditional phenotypic DST methods (~2 months), with adequate
sensitivity. Missed resistances compared to phenotypic DST indicate that
technical improvements are needed. Successful sequencing from unprocessed and
decontaminated sputum samples at different sites suggests feasibility in diverse
settings, though operational challenges remain. Implementing this rapid,
comprehensive DST approach could enhance drug-resistant tuberculosis diagnosis
and treatment, ultimately improving patient outcomes and helping to combat
tuberculosis in high-burden regions.
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Xpert MTB/RIF Ultra (Ultra)-detected rifampicin-resistant tuberculosis (TB) is

often programmatically confirmed using MTBDRplus. There are limited data on
discordant results, including when re-tested using newer methods, like

FluoroType MTBDR (FT-MTBDR) and targeted deep sequencing. MTBDRplus
rifampicin-susceptible isolates from people with Ultra rifampicin-resistant

sputum were identified from a South African programmatic laboratory. FI-MTBDR
and single molecule-overlapping reads (SMOR; rpoB, inhA, katG) on isolate DNA
were done (SMOR was used as a reference standard). Between 1 April 2021 and 30
September 2022, 8% (109/1347) of Ultra rifampicin-resistant specimens were
MTBDRplus-susceptible. Of 89% (97/109) isolates with a sequenceable rpoB, SMOR
resolved most in favor of Ultra (79% [77/97]). Sputum with lower mycobacterial

load was associated with Ultra false-positive resistance (46% [11/24] of "very

low" Ultra had false resistance vs 12% [9/73; P = 0.0004] of >"low"), as were

Ultra heteroresistance calls (all wild-type probes, >1 mutant probe) (62% [23/37

vs 25% 15/60] for Ultra without heteroresistance calls; P =0.0003). Of the 91%
(88/97) of isolates successfully tested by FI-MTBDR, 55% (48/88) were FI-MTBDR
rifampicin-resistant and 45% (40/88) susceptible, translating to 69% (47/68)
sensitivity and 95% (19/20) specificity. In the 91% (99/109) of isolates with

inhA and katG sequenced, 62% (61/99) were SMOR isoniazid-susceptible. When Ultra
and MTBDRplus rifampicin results are discordant, Ultra is more likely to be

correct, and FT-MTBDR agrees more with Ultra than MTBDRplus; however, lower load
and the Ultra heteroresistance probe pattern were risk factors for Ultra false
rifampicin-resistant results. Most people with Ultra-MTBDRplus discordant
resistance results were isoniazid-susceptible. These data have implications for
drug-resistant TB diagnosis.
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The objective of this study is to correlate rpoB mutations found on the
new-generation sequencing (NGS) in Mycobacterium tuberculosis (MTB) isolates
with minimum inhibitory concentrations (MICs) to the rifampicin (RIF). We
assessed the minimum inhibitory concentrations for 151 archived clinical MTB
isolates that were determined phenotypically susceptible to RIF (101; 66.89%),

and the remaining 50 (50; 33.11%) were resistant to RIF by BACTEC MGIT SIRE DST.
MIC values were determined using the colorimetric redox indicator
(Resazurin/REMA) method, and results were correlated with rpoB gene mutations
associated with rifampicin resistance found. Comparing the MIC and critical
concentration, we found that 15 of these 101 (14.85%) isolates were

misclassified by MGIT-960 as sensitive at standard critical concentration (1.0
pg/mL) though these were found to have low-level RIF resistance by CRI assay
(MIC 0.50 to 1.0png/mL) and NGS. We found that all 15 isolates contained
non-synonymous mutations, the commonest being the Ile572Phe (7, 46.66%),
followed by Leu533Pro (3, 20.0%), His526Leu (2, 13.33%), His526Asn+1le572 Phe
(1), Asp516Tyr (1), and Leu533Pro+Pro564 Arg (1). These mutations are reported
to confer low-level RIF resistance. But we did not find any mutation at MIC

<0.25 ng/mL. We found that a significant number of MTB isolates have phenotypic
and genotypic discordance. Taking 1.0 pug/mL of rifampicin as a critical
concentration, isolates from approximately 15% of patients are misidentified as
susceptible to rifampicin, even when these strains carry low-level drug
resistance-conferring mutations and have the potential to develop clinical
multidrug-resistant tuberculosis.

IMPORTANCE: Tuberculosis (TB) remains a leading cause of morbidity and mortality
worldwide, killing millions every year. The emergence of multidrug-resistant and
extensively drug-resistant TB forms poses a challenge to the TB control



programs. In the past few decades, several molecular tests for rapid detection
and drug resistance determination have been developed. But these can miss the
genetic mutations that confer low-level resistance to rifampicin (RIF), a

critical constituent for treating drug-susceptible TB. On the other hand, for

the phenotypic methods, a cutoff value is fixed, known as critical concentration
(CC). The current WHO-endorsed CC for rifampicin is 1.0 pg/mL in liquid culture
for confirmation of drug resistance; because of that in this system too,
low-level RIF resistance may not be correctly identified. Therefore, it is
important that either the CC for phenotypic methods is lowered or the specific
mutations are included in the molecular tests. This study provides important
insights in that direction.
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BACKGROUND: Tuberculosis disease is a major global health concern. In Mexico,
information regarding the genomic variants of Mycobacterium tuberculosis (MTB)



prevailing in the country and the existence of specific biogeographical patterns
remains extremely scarce.

OBJECTIVE: This study aimed to identify the genotypic patterns of MTB isolates

in Mexico and determine the genes and specific single nucleotide polymorphisms
involved in the evolution of these populations.

METHODS: Phylogenomic and pan-genomic analyses were performed using publicly
available Mexican MTB genomes along with 33 newly sequenced genomes from
Jalisco, considering a global context.

RESULTS: The L4 sublineages of MTB, such as L4.1.1 (X), L4.1.2 (H), and L4.3
(LAM), were the most prevalent in Mexico. We found exclusive mutations and gene
clusters in a virulent sublineage L4.1.1.3 (X3), which is endemic to Mexico.

These genes encoded three PE/PPE family proteins: a multidrug transporter,
thioredoxin domain-containing protein, quinone-dependent l-lactate

dehydrogenase, DUF1725 domain-containing protein, amidase, poly (A) polymerase,
and six hypothetical/uncharacterised proteins. Additionally, the genes encode an
ESX-1 secretion-associated protein and a deazaflavin-dependent nitroreductase
(ddn).

CONCLUSION: X3 was distinguished from the rest of the sublineages by containing
genes related to pathogenicity and virulence, as well as a gene linked to

delamanid, an antibiotic for active multidrug-resistant tuberculosis. These

findings provide valuable insight into the circulation and spread of MTB in

Mexico.
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Tuberculosis (TB) remains a significant global health threat with high mortality
and efforts to meet WHO End TB Strategy milestones are off-track. It has become
clear that TB is not a dichotomous infection with latent and active forms but
presents along a disease spectrum. Subclinical TB plays a larger role in
transmission than previously thought. Aerosol studies have shown that
undiagnosed TB patients, even with paucibacillary disease, can be highly
infectious and significantly contribute to TB spread. Encouraging clinical

results have been seen with the M72/ASO1E vaccine. If preliminary results can be
confirmed in ongoing larger trials, modelling shows the vaccine can positively
impact the epidemic. TB preventive therapy (TPT), especially for high-risk
groups like people living with HIV and household contacts of drug-resistant TB
patients, has shown efficacy but implementation is resource intensive. Treatment
options for infectious patients have grown rapidly. New shorter, all-oral
treatment regimens represent a breakthrough, but progress is threatened by

rising resistance to bedaquiline. Many new chemical entities are entering

clinical trials and raise hopes for all-new regimens that could overcome rising
resistance rates to conventional agents. More research is needed on the
management of complex cases, such as central nervous system TB and severe
HIV-associated TB. Post-TB lung disease (PTLD) is an under-recognised but
growing concern, affecting millions of survivors with lasting respiratory
impairment and increased mortality. Continued investment in development of TB
vaccines and therapeutics, treatment shortening, and management of TB sequelae
is critical to combat this ongoing public health challenge.
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PURPOSE: This study aims to evaluate the clinical diagnostic value of
matrix-assisted laser desorption ionization time-of-flight mass spectrometry
(MALDI-TOF MS) for tuberculosis and drug-resistant tuberculosis.

PATIENTS AND METHODS: Totally 201 pulmonary tuberculosis patients were recruited
retrospectively. All patients underwent smear microscopy, Mycobacterium growth
indicator tube (MGIT) 960 culture, loop-mediated isothermal amplification (LAMP)
molecular testing, Xpert MTB/RIF (Xpert), and MassARRAY assay which is a
MALDI-TOF MS based method.

RESULTS: Among the enrolled patients, 28.36 %, 43.78 %, 47.26 %, 64.68 %, and
85.57 % tested positive by smear, culture, LAMP, Xpert, and MALDI-TOF MS,
respectively. MALDI-TOF MS had significantly higher detection rates than the
other methods (All P < 0.05). In the 88 culture-positive patients, the positive
detection rates for smear, LAMP, Xpert, and MALDI-TOF MS were 43.2 %, 68.2 %,
85.2 %, and 94.3 %, respectively; In 113 culture-negative cases, the positive

rates for the above tests were 16.8 %, 31.0 %, 48.7 %, and 78.8 %, respectively.
Among the 130 Xpert-positive cases, the positive rates for smear, culture, LAMP,
and MALDI-TOF MS were 40.77 %, 57.7 %, 70.77 %, and 98.46 %, respectively; In
the 71 Xpert-negative cases, the positive rates for above tests were 5.6 %, 18.3

%, 4.2 %, and 62.0 %, respectively. In the 61 rifampicin-resistant cases, the
successful detection rate of MALDI-TOF MS (96.72 %) was significantly higher
than that of Xpert (81.97 %) (P < 0.05). The concordance between MALDI-TOF MS



and pDST for detecting resistance to 11 anti-tuberculosis drugs ranged from 83.0
% t0 98.9 %.

CONCLUSION: Nucleic acid detection technology using time-of-flight mass
spectrometry provides a powerful tool for the rapid diagnosis of tuberculosis

and drug-resistant tuberculosis, with advantages of high sensitivity and
reliability, warranting further promotion and application.
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OBJECTIVES: This study aimed to investigate genotypic characteristics and drug
resistance profiles of Mycobacterium tuberculosis complex (Mtbc) strains

isolated from patients with suspected tuberculosis (TB) in Gabon.

METHODS: We performed whole genome sequencing of 430 Mtbc strains cultured
between 2012 and 2022. Phylogenetic strain classification, genomic resistance
prediction, and cluster analysis were also performed.

RESULTS: Strains from four major Mtbc lineages, L4 (n = 372; 65%), L5 (n = 46;
11%), L2 (n = 6; 1,4%), and L6 (n = 3; 0,7%), were observed. Interestingly, more
than 10% of the strains were represented by Mycobacterium africanum strains (L5
and L6), with L4 strains being dominant. The subclassification of L4 strains

showed that L4.6.2.2 (Cameroon, n = 116) was the most prevalent. The proportion
of resistance (any resistance to first-line TB drugs) was 30%, with 12% (n = 52)
being at least multidrug-resistant (MDR) and six showing additional
fluoroquinolone resistance. The overall cluster rate was 64% in non-MDR and MDR
Mtbc strains.

CONCLUSION: Although most Mtbc infections are caused by L4 M. tuberculosis
strains, M. africanum strains also contribute to TB epidemiology in Gabon. The
MDR epidemic is mainly driven by one dominant L4 Haarlem outbreak clone that has
been spreading for approximately a century in the country.
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The growing issue of drug resistance, particularly multidrug-resistant TB
(MDR-TB), has exacerbated this problem. The rise of drug resistance TB is a
severe global health concern. In Thailand, a persistent community outbreak of
primary MDR-TB has been confirmed in the Tha Maka district of Kanchanaburi
province, with an increasing prevalence of MDR-TB among newly diagnosed



pulmonary tuberculosis cases. It was the first site in Thailand where a cluster

of MDR-TB, caused by the Asian African 3 Modern Beijing strain, and XDR-TB,
caused by L2.1, outbreaks were reported. This study aims to assess the MDR-TB
outbreak in detail by characterizing the genomic profiles of the prevalent
MDR-TB strains and examining their geographical distribution within the affected
district. Through whole-genome sequencing (WGS) and bioinformatic analysis of
188 MTB isolates, the study identified three major phylogenetic lineages: the
East Asian lineage (L2, 92 %), the Indo-Oceanic lineage (L1, 5.9 %), and the
Euro-American lineage (L4, 2.1 %). The detailed sub-lineage distribution offers
valuable insights into the predominant genetic clusters of M. tuberculosis

within the sampled population. Notably, Lineage 2, specifically the L2.2.M3
sub-lineage, stood out as the dominant strain of MDR-TB, accounting for 77.7 %
of the isolates. This finding underscores the significant prevalence of the

L2.2.M3 sub-lineage and its potential role in the local transmission dynamics of
tuberculosis. The high proportion and genetic homogeneity of the L2.2.M3 cluster
among MDR-TB patients may indicate the strain's adaptation for more effective
transmission within the Thai population. The increasing prevalence of this
pathogenic strain could significantly impact tuberculosis control programs.

Early diagnosis and contact tracing with chemotherapeutic preventive therapy for
MDR-TB will be essential in inhibiting the spread and reactivation of these
strains. Additionally, further studies are needed to prospectively identify
transmission routes through contact tracing and real-time genotypic methods. It
will also be crucial to ensure that future vaccines and/or recommended
chemoprophylaxis therapy for MDR-TB will provide protection against these
emerging strains.
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Whole genome sequencing has been used to investigate the genomic diversity of M.
tuberculosis in the northern and southern states of India, but information about
the eastern part of the country is still limited. Through a sequencing-based
strategy, this study seeks to comprehend the diversity and drug resistance

pattern in the eastern region. A total of 102 M. tuberculosis isolates from

North East (n = 54), and Odisha (n = 48) were sequenced along with 7 follow up
isolates from Sikkim. The pre-XDR and XDR isolates diagnosed as per the NTEP
diagnostic algorithm were subjected for phenotypic second-line liquid culture
drug susceptibility testing in MGIT-960 system. After filtering out low quality
isolates based on taxonomic classification and depth of coverage, variant

calling was performed. We observed a high prevalence of multi-drug resistant TB
(MDR-TB) lineage 2 (52/54) isolates in northeast whereas there was a mixed
representation of lineage 1 (30/48) & lineage 3 (11/48) in Odisha. The MDR-TB
isolates from Sikkim posed a high rate (51/53) of fluoroquinolone resistance and
pairwise SNV distances (<10) indicating possible local transmission events in

the region. We observed occurrence of genetic variations in genes associated

with bedaquiline and delamanid resistance. Our findings show the diversity of M.
tuberculosis vary across the eastern regions, in north eastern states lineage 2

has a dominant presence while lineage 1 and 3 has mixed representation in
Odisha. The high prevalence of fluoroquinolone resistance in north eastern

region associated with variations in gyrA gene and may have been caused by local
transmission events based on genomic similarities.

Copyright © 2025 The Authors. Published by Elsevier B.V. All rights reserved.

DOI: 10.1016/j.meegid.2025.105713



PMID: 39800206 [Indexed for MEDLINE]

Conlflict of interest statement: Declaration of competing interest The authors
have declared no conflict of interests.

54. Detection of 1491F and V170F rpoB mutations associated with misdiagnosis of
rifampicin resistance among patients with drug-susceptible tuberculosis
treatment failure, Myanmar, 2022.

J Glob Antimicrob Resist. 2025 Mar;41:169-172. doi: 10.1016/j.jgar.2024.12.026.
Epub 2025 Jan 8.

Ei PW(1), Htwe MM(2), Nyunt MH(2), Mon AS(2), Myint Z(3), Nyunt WW(4), Win
SM(2), Aung S(2), Thwe WM(2), Aung WW(2).

Author information:

(1)Department of Medical Research, Yangon, Republic of the Union of Myanmar.
Electronic address: winei.mm@gmail.com.

(2)Department of Medical Research, Yangon, Republic of the Union of Myanmar.
(3)National Tuberculosis Program (Yangon Branch), Department of Public Health,
Yangon, Republic of the Union of Myanmar.

(4)National TB Reference Laboratory, Yangon, Republic of the Union of Myanmar.

OBJECTIVE: Detecting rifampicin (RIF) resistance is crucial in selecting
tuberculosis (TB) treatment. Recently, several studies reported that I491F and

V170F rpoB mutations were found with a varying prevalence. This study aimed to
find out RIF resistance missed by routine diagnostic assays using next

generation genome sequencing tool.

METHODS: Sputum specimens from first-line TB treatment failed patients attending
Tuberculosis Centers in Yangon Region during 2022 were cultured in solid media.
Phenotypic drug susceptibility testing was conducted using Mycobacterial Growth
Indicator Tube method. Whole genome or Deeplex-targeted next-generation
sequencing was performed using Illumina Miseq. Mutation analysis was done by
PhyResSE and SAM-TB online platforms.

RESULTS: A total of 32 culture-positive isolates with DNA qualified for genome
sequencing were included in the study. Those were diagnosed as
rifampicin-susceptible by routine GeneXpert and line probe assays. RIF
resistance-conferring mutations were found in 17/32 (53.1%) Mycobacterium
tuberculosis isolates; 14 (43.7%) had mutations outside the RIF resistance
determining region (I491F and V170F), two (6.3%) were S450L, mutation within RIF



resistance determining region, and one isolate (3.1%) with interim resistance
mutations S428T and S441A.

CONCLUSION: This study highlighted the presence of rifampicin-resistant TB
strains missed by current diagnostic strategies, and are circulating as
treatment-failed patients. This demonstrates a gap in current World Health
Organization-endorsed algorithms for capturing all multidrug-resistant-TB
strains.
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INTRODUCTION: Global migration has increased in recent decades owing to war,
conflict, persecution and natural disasters, but also secondary to increased
opportunities related to work or study. Migrants' risk of tuberculosis (TB)

differs depending on migration, socioeconomic status, mode of travel and TB risk
in transit, TB incidence and healthcare provision in country of origin. Despite
advances in TB care for migrants and new treatment strategies, decisions for
managing migrants at risk of TB often rely on expert opinions, rather than

clinical evidence.

METHODS: A systematic literature search was conducted, studies were mapped to
different recommendation groups and included studies were synthesised by
meta-analysis where appropriate. Current evidence on the diagnosis of active TB

in migrants entering the European Union/European Economic Area and UK, including
clinical presentation and diagnostic delay, treatment outcomes of

drug-susceptible TB, prevalence, and treatment outcomes of
multidrug-resistant/rifampicin-resistant TB and TB/HIV co-infection, was
summarised. A consensus process was used based on the evidence.

RESULTS: We documented that migrants had higher vulnerability for TB, including
an increased risk of extrapulmonary TB, multidrug-resistant/rifampicin-resistant
TB, TB/HIV co-infection and worse TB treatment outcomes compared to host
populations. Consensus recommendations include screening migrants for TB/latent
TB infection according to country data, a minimal package for TB care in
drug-susceptible and multidrug-resistant/rifampicin-resistant TB, implementation
of migrant-sensitive strategies and free healthcare and preventive treatment for
migrants with HIV co-infection.

CONCLUSION: Dedicated care for TB prevention and treatment in migrant
populations within the European Union/European Economic Area and UK is
essential.
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Fluoroquinolones are increasingly important for anti-tuberculosis (TB)
treatment. Identifying fluoroquinolone resistance (FR) is essential. Using
sequencing data from over 16 000 unselected isolates, this first English survey
of FR, found it present in 1.4% overall and 23.9% of multidrug-resistant TB.
Routine sequencing allows clinically-relevant resistance surveillance and should
be widely adopted.
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BACKGROUND: The emergence of multidrug-resistant tuberculosis (MDR-TB) or
rifampicin-resistant (RR) TB poses a significant challenge for TB control

initiatives on a global scale. This study's aim was to estimate the incidence of
MDR-/RR-TB and identify the risk factors associated with their incidence in four
provinces in northern Iran.

METHODS: Drug susceptibility testing was conducted using the proportion method
on Lowenstein-Jensen media. The demographic and clinical data were collected
from the Iranian TB registry.

RESULTS: Among 1083 individuals diagnosed with TB, 27 (2.5%) were identified as
having MDR-/RR-TB, while 73 cases (6.7%) were any drug resistant (ADR). The
statistical analysis revealed a significant association between marital status

and MDR-/RR-TB (p=0.003). In addition, significant associations were observed
between ADR-TB and gender (p=0.035) and previous treatment for TB (p=0.02).



CONCLUSIONS: Our findings provide important information on the drug resistance
pattern of Mycobacterium tuberculosis strains, as well as risk factors in

northern Iran. Given the identified risk factors, creative approaches to promote
treatment adherence in TB patients, particularly divorced/widowed women and
individuals with a previous history of TB treatment, are required.
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STUDY DESIGN: Delphi survey.

OBJECTIVES: To obtain an expert consensus on various dilemmas in the surgical
treatment of adult spinal tuberculosis (TB) patients.

METHODS: Stage I included a literature review, stage II the identification of 40
Key Opinion leaders (KOLs) and a set of 46 questions, stage III included

analysis of 3 rounds of the Delphi survey, and stage IV had final analysis and
recommendations. For each question, the level of agreement needed to reach a



consensus was set at greater than or equal to 70.0%.

RESULTS: The first and second Delphi survey rounds received 62 and 58 responses,
respectively, with 16 questions having more than 70% and two questions having
100% agreement in the first stage. The second stage saw a 70% agreement on six
questions. Thus, a consensus was obtained on 22 questions. The recommendations
that emerged were as follows: neurodeficit with corresponding radiology and
neurological deficit appearing/deteriorating while on anti-tubercular
chemotherapy(ATT) are absolute indications for surgery, duration of ATT before
neurological deterioration need not be considered, epidural abscess does not

need decompression unless concordant clinical neurological findings are present,
pain not responding to medical management is not a surgical indication, active
pulmonary TB, drug-resistant TB, and tubercular sacroiliitis are not considered

as surgical indications, and hemoglobin and other health markers have little
contribution to surgical indications.

CONCLUSION: In order to resolve several conundrums in the surgical treatment of
adult spinal TB, this Delphi survey is the first to achieve a national consensus

from spine experts. The final recommendations cover the serological,

radiographic, and clinical aspects of spinal TB.
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The study aimed to analyze therapeutic outcomes with bedaquiline-based all-oral
regimens for drug-resistant tuberculosis. A prospective observational study was
conducted from August 2022 to March 2024 and patients of drug-resistant
tuberculosis on all-oral regimens were enrolled. Among 100 patients enrolled (83
on longer-oral and 17 on shorter-oral), 73 patients from longer-oral regimens

and 15 from the shorter-oral regimen were followed up at 6 months. Sixty-two
(83.8%) patients of longer-oral, and 11 (64.7%) patients of the shorter oral
regimen achieved microbiologic improvement in one sample. Clinical improvement
occurred in the majority. Forty-five (60.8%) patients in the longer oral and six
(35.3%) patients in the shorter-oral regimen required treatment modification,

and the major reason was intolerability due to peripheral neuropathy. Skin
pigmentation (43.2%), anemia (35.1%), and thrombocytopenia (25.7%) were other
common adverse events in longer-oral regimen recipients. Optic neuritis occurred
in two patients in the longer-oral regimen. Hepatitis and thrombocytopenia were
common with regimens combining bedaquiline and delamanid. Linezolid dose was
reduced in 44.6% and was replaced in 17.8% of the patients. Fluoroquinolone
resistance emerged in 17.6% and 11.8% of patients in the longer-oral and
shorter-oral regimens respectively. Interim microbiological outcomes with

all-oral regimens of drug-resistant tuberculosis were favorable. Extended
monitoring is needed to assess sustained treatment effect. Adverse events such

as peripheral neuropathy are a major challenge and emphasize the need for a
reduced dose of linezolid or newer regimens with better safety profiles.
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TB drug discovery needs scientists' attention since drug resistance in TB,
including extensively drug-resistant TB (XDR-TB) and multidrug-resistant TB
(MDR-TB), is a major healthcare concern. Since millions of fatalities from
tuberculosis are recorded each year, there is an urgent need to discover new
anti-tubercular medications that will either eradicate or control the disease.

Spiro compounds have garnered a lot of attention in medicinal chemistry these
days because of various biological activities mainly because of their

adaptability and structural resemblance to significant pharmacophores. This
article overviews the synthesis and activity of spirocyclic compounds as
anti-tubercular agents. Both synthesized and naturally occurring spiro chemicals
exhibit antitubercular properties. The promising antitubercular potential shown

by some of the spirocyclic compounds has attracted scientists to explore them
further to develop molecules with improved pharmacodynamic and pharmacokinetic
properties and new mechanisms of action with enhanced safety and efficacy in
tuberculosis. The current review covers the exploration of spiro compounds from
the year 2004 to 2024 for the combat of Tuberculosis. This review gives the
comprehensive advancements in this scaffold which would help the logical design



of powerful, less toxic, and more effective spirocyclic anti-TB medicinal
molecules.
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BACKGROUND: Evidence shows that isoniazid preventive therapy (IPT) reduces
tuberculosis (TB) incidence among people with human immunodeficiency virus (HIV)
with additive benefit beyond antiretroviral therapy alone, but its effectiveness

in settings with high multidrug-resistant TB (MDR-TB) burden is unclear. We

assessed the relationship between IPT and TB incidence among people with HIV
(PWH) in Ukraine, a high-burden (32.6%) MDR-TB setting, and whether its
effectiveness is maintained among virologically suppressed persons.

METHODS: We analyzed national surveillance data for HIV and TB collected between
2018 and 2022. Complete IPT (n =40 733) was defined as receipt of >146 days of
therapy and no IPT (n =91 022) as <28 days of therapy. We modeled TB incidence



and death using Poisson regression adjusting for covariates related to receipt

of IPT and TB incidence. The secondary outcome was multidrug resistance, and
sensitivity analyses explored the influence of virologic suppression.

RESULTS: Of 131 755 PWH who met inclusion criteria, 9089 (5.5%) died. Unadjusted
TB incidence was 1.91 cases per 100 person-years in the No IPT group and 1.01
cases per 100 person-years in the Complete IPT group (adjusted incidence rate
ratio [aIRR], 1.99). MDR-TB occurred in 29.1% and 30.7% of TB cases in the
Complete and No IPT groups, respectively. Among virologically suppressed PWH,
persons with no IPT had a higher TB incidence (alRR, 1.38) than those who
completed IPT.

CONCLUSIONS: Completing IPT as part of a public health intervention can
significantly reduce TB incidence among PWH, even in settings with high-burden
MDR-TB and among the virologically suppressed.
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BACKGROUND: Tuberculosis (TB) stigma is one of the factors responsible for low
notification rates in Nigeria, especially among people with drug-resistant TB
(DR-TB). This study assessed the factors associated with stigma among people

with DR-TB in Lagos, Nigeria.

METHODS: A descriptive cross-sectional study was conducted among 203 adults on
DR-TB treatment. The Redwood DR-TB stigma scale was used to assess the stigma
experienced by people with DR-TB. A logistic regression model was used to
evaluate the factors associated with TB stigma.

RESULTS: The prevalence of TB stigma was 65.5%. Being male (adjusted odds ratio
[aOR] 2.59 [95% confidence interval {CI} 1.03 to 6.50], p=0.042), not earning an
income (aOR 2.57 [95% CI 1.84 to 7.85], p=0.039), substance use (alcohol or
cigarette smoking; aOR 1.61 [95% CI 1.06 to 3.88], p=0.028) and the duration of
the DR-TB diagnosis (aOR 2.72 [95% CI 1.94 to 3.83], p<0.001) were associated
with stigma among people with DR-TB. Human immunodeficiency virus (HIV)-negative
participants experienced TB stigma 2.4 times more (crude OR 2.4 [95% CI 1.14 to
5.04], p=0.021) than HIV-positive participants, although the relationship was

not sustained in the multivariate analysis.

CONCLUSIONS: Having identified the factors associated with stigma in this target
population, it is imperative to address and control them among DR-TB patients in
Lagos, Nigeria. The urgent need for stigma reduction strategies cannot be
overemphasized.
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To augment a recent study highlighting the concerning rise in the global burden

of multidrug-resistant tuberculosis (MDR-TB) among children and adolescents,
this article presents the realities in India, stressing the urgent need for

enhanced TB elimination strategies. It explores how insufficient data, rising

air pollution, and recent U.S. sanctions impede the detection and control of
pediatric TB burden including MDR-TBs in India. This article serves as a wake-up
call for stakeholders to take decisive actions while facilitating future

research and policy development. We provide targeted recommendations to address
vulnerabilities and prevent a potential public health crisis.

© 2025. The Author(s), under exclusive licence to the International Pediatric
Research Foundation, Inc.

DOI: 10.1038/s41390-025-04014-z
PMID: 40087532

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

64. New pyrazole-based derivatives targeting MmpL3 transporter in Mycobacterium
tuberculosis: design, synthesis, biological evaluation and molecular docking
studies.

Mol Divers. 2025 Mar 14. doi: 10.1007/s11030-025-11152-3. Online ahead of print.

Maddipatla S(#)(1), Agnivesh PK(#)(2), Bakchi B(1), Nanduri S(1), Kalia NP(3),
Yaddanapudi VM(4).

Author information:

(1)Department of Chemical Sciences, National Institute of Pharmaceutical
Education and Research (NIPER), Balanagar, Hyderabad, Telangana, 500037, India.
(2)Department of Biological Sciences, National Institute of Pharmaceutical
Education and Research (NIPER), Balanagar, Hyderabad, Telangana, 500037, India.
(3)Department of Biological Sciences, National Institute of Pharmaceutical
Education and Research (NIPER), Balanagar, Hyderabad, Telangana, 500037, India.
nitin.kalia@niperhyd.ac.in.

(4)Department of Chemical Sciences, National Institute of Pharmaceutical



Education and Research (NIPER), Balanagar, Hyderabad, Telangana, 500037, India.
yssmadhavi@gmail.com.
(#)Contributed equally

This study addresses the urgent need for new drugs to combat

multi-drug-resistant tuberculosis (MDR-TB). Focusing on MmpL3, a protein
essential for mycobacterial cell wall synthesis, we designed and synthesised 50
new pyrazole-based amide derivatives. These compounds were then tested for their
ability to inhibit the growth of various Mycobacterium tuberculosis (Mtb)

strains, including both drug-susceptible and drug-resistant strains (resistant

to isoniazid, rifampicin, or both). Two compounds, 15 and 35, emerged as potent
inhibitors. They showed strong activity against both drug-susceptible and
drug-resistant Mtb strains, with low minimum inhibitory concentration (MIC)
values of 2 pg/mL and 2-4 pg/mL, respectively. Importantly, these compounds also
demonstrated a high selectivity index, meaning they were significantly more

toxic to Mtb cells than to human liver cells (HepG2). Compound 15 further proved
to be bactericidal, effectively killing Mtb within six days. Interestingly,
compounds 15 and 35 were inactive against lab-generated Mtb strains resistant to
SQ109, a known MmpL3 inhibitor. This finding, supported by molecular docking,
molecular dynamics simulations, and genetic analysis of the mmpl3 gene in the
SQ109-resistant strains, strongly suggests that these novel compounds also

target MmpL3. This research highlights the potential of pyrazole-based amides as
a promising new class of anti-TB drugs. By targeting MmpL3, these compounds
offer a novel mechanism of action to combat drug-resistant TB, potentially

leading to improved treatment outcomes.
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BACKGROUND: Evaluation of optimal dosing has generally been inadequate during TB
drug development. Fluoroquinolones are central to TB treatment. We aimed 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, multi-center, randomized,
placebo-controlled, phase II trial. Eligible participants with TB resistant to
isoniazid and rifampicin but susceptible to fluoroquinolones (MDR-TB) were
randomized to receive one of four weight-adjusted once-daily doses of
levofloxacin given for 24 weeks(168 doses): 11mg/kg(750mg),
14mg/kg(750mg/1000mg), 17 mg/kg(1000mg/1250mg) or 20mg/kg(1250mg/1500mg)
alongside a multidrug regimen. The primary efficacy outcome was time to sputum
culture conversion and the primary safety outcome was grade 3 or higher adverse
events.

FINDINGS: 111 participants were randomized from three sites in South Africa and
Peru. 83(75%) had cavities on chest x-ray, 55(50%) had a smear grading of 3+,
median BMI was 20.4 kg/m2. Median levofloxacin AUC/MIC was 573, 633, 918 and
1343 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/MIC (p=0.350), or by dose received (p=0.723); 69.3%,
74.8%, 70.6% and 78.3% achieved culture conversion after 8 weeks on solid media
respectively across the treatment arms; 64.6%, 69.5%, 52.6% and 69.6% in liquid
culture. More participants experienced a grade 3-5 adverse event by dose (37.0%
and 16.0% in the highest and lowest dose groups respectively, p=0.042,
Cochran-Armitage test for trend) and by tertile of AUC (p=0.011).
INTERPRETATION: As part of a multidrug regimen, doses of levofloxacin above
1000mg resulted in greater exposures and increased frequency of adverse events
but did not result in faster time to sputum culture conversion. A dose of 1000mg
daily can achieve the target exposure in nearly all adults and was well

tolerated. Clinical trial registration available at www.

CLINICALTRIALS: gov, ID: NCT01918397.
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BACKGROUND: Bedaquiline (BDQ) resistance presents a critical challenge in the
fight against tuberculosis (TB), particularly multidrug-resistant (MDR) strains.

The emergence of resistance to BDQ, a key drug in treating MDR-TB, poses
significant threats to TB treatment effectiveness.

METHODS: The National Institute of Tuberculosis and Respiratory Diseases in
Delhi and the Médecins Sans Frontieres clinic in Mumbai provide BDQ, delamanid,
and carbapenem-based regimens for patients with suspected or confirmed treatment
failure. BDQ phenotypic drug-susceptibility testing (DST) was performed for all
BDQ-exposed patients. Treatment regimens were individualized based on exposure
history, comorbidities, drug interactions, prior adverse drug reactions, and DST
results.

RESULTS: Of 117 BDQ-exposed patients from December 2020-December 2022, 42 (36%)
exhibited a BDQ-resistant strain. Median (IQR) age was 24 (22-32) years, with 63
(54%) females and 94% with pulmonary TB. Patients with a BDQ-resistant strain
were older (median age: 27 vs 23 years; P =.04), more likely to have lung

cavities (risk ratio [RR]: 1.8; 95%-CI: 1.1-3.1; P =.02), and be resistant to
clofazimine (RR: 2.3; 95%-CI: 1.5-3.6; P =.001). Overall, 102 patients

initiated treatment. Patients with BDQ-resistance had higher risk of unfavorable
outcomes compared with BDQ-susceptible patients (RR:2.1; 95%-CI: 1.5-2.8; P <
.001). Overall, 87% (33/38) of patients with BDQ-resistance experienced
unfavorable treatment outcomes: 15 (40%) died, 15 (40%) had treatment failure,
and 3 (8%) were lost-to-follow-up.

CONCLUSIONS: The study highlights a concerning rate of BDQ-resistance among
previously treated patients, resulting in poor treatment outcomes. To prevent
treatment failure, we recommend implementing BDQ-DST, developing affordable and
accurate rapid tests for BDQ-resistance, and intensifying research and

development efforts for newer TB drugs.
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OBIJECTIVE: To identify chest X-ray (CXR) characteristic of Pediatric pulmonary
drug-resistant tuberculosis (DRTB) in comparison to drug sensitive tuberculosis
(DSTB) for early identification and treatment of DRTB.

METHODS: This was a prospective cross-sectional study in which CXR patterns of
DS and DR patients aged 1 month to 18 years were categorized into different
variants including pleural effusion, cavity lesion, hilar or mediastinal lymph

node (LN), consolidation, pneumothorax, pericardial effusion, miliary TB,

nodular shadow, and collapse. The consensus between the pulmonary physician and
radiologist was measured using weighted kappa test. Adjusted logistic regression
analysis was used to identify DRTB suggestive CXR pattern.

RESULTS: From June 1, 2022 to May 31, 2023, 237 pulmonary TB subjects were
recruited. Out of 175 DSTB subjects, 47 were below the age of 12 and 128 were
above the age of 12. 62 were microbiologically confirmed DRTB where 12 were
below the age of 12 and 50 were above the age of 12. Cavitary TB lesions
(p=0.001) and Consolidation (p =0.003) were found significant in DR patients.
Adjusting for age, gender, socioeconomic status DRTB was associated with cavity
lesion (OR =2.62; 95% CI=1.39-4.93; p=0.001) and consolidation (OR =2.29;
95% CI=1.27-4.14; p=0.003).



CONCLUSION: We conclude that presence of cavitary lesion or consolidation in
"presumptive" or "probable" DRTB patients should alert pediatricians. Our
findings suggest that these DR suggestive CXR pattern can guide for early start
of therapy while awaiting microbiological report.
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Mycobacterium tuberculosis (MTB), the pathogen responsible for tuberculosis
(TB), remains a significant global health concern, especially with the growing
prevalence of multidrug-resistant (MDR) and extensively drug-resistant (XDR)
strains. This study focuses on understanding the molecular basis of pyrazinamide
(PZA) resistance, particularly mutations in the pyrazinamidase (Pzase) enzyme,
including D8G, H71R, K96T, and S104R. We used computational methods to explore
the effects of bioactive compounds on these PZA-resistant mutations. The
structures of wild-type (WT) Pzase and its mutant variants were prepared, and
molecular docking simulations were carried out using the CDOCKER protocol to
assess potential binding interactions. To evaluate the stability of these
interactions, we performed 0.5 ps molecular dynamics (MD) simulations followed
by MM-PBSA analysis to calculate the binding free energies. Our results showed
that garcinone D and neodiospyrin had stronger binding affinities than the



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

Further validation through steered molecular dynamics (SMD) simulations

indicated that garcinone D and neodiospyrin required significantly higher

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

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

Pzase. These findings position garcinone D and neodiospyrin as promising

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

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

the search for novel anti-TB therapies.
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The emergence of multidrug-resistant tuberculosis (MDR-TB) and extensively
drug-resistant TB (XDR-TB) complicates control efforts. We investigated the
prevalence and genetic patterns of pre-XDR and XDRTB, by employing second-line
line probe assays (SL-LPA). This prospective cohort study was conducted at the
Intermediate Reference Laboratory, from November 2023 to May 2024. We screened
1253 samples via Genxpert followed by florescence microscopy, and
mutational/resistance analysis via the GenoType MTBDRplus/FL-LPA (first

line-line probe assay) and MTBDRsl/SL-LPA for the mutation patterns. We

identified 355 rifampicin drug-resistant TB isolates, 260 of which were smear

positive samples obtained for FL-LPA and SL-LPA. Finally, 255 MDR/RR-TB patients
were analyzed and 73(28.62%) patients exhibited second-line drug (SLD)

resistance. Among the cases, 65(89.04%) were found to be resistant solely to
fluoroquinolones (FQ), whereas 3(4.11%) were resistant only to aminoglycosides
(pre-XDR TB). However, 5(6.8%) patients were resistant to both FQ and
aminoglycosides (XDR-TB). We also found that males 44(60.37%) were more affected
by SLD resistance than 29(39.72%) females, however SLD resistant females were
younger than males (26.97 + 14.84 vs. 35.84 + 15.26, p=0.016). The number of
previously treated patients were significantly greater in SLD-resistance than in
SLD-sensitive patients. The most common mutation in the gyrA gene was D94G,
which was observed in 52(71.23%) cases, followed by A90V in 10(13.69%), D94N and
D94A in 4(5.48%), whereas the rrs gene presented the rrsMUT1 (A1401G) mutation
in 7(9.58%) and the rrsMUT2(G1484T) mutation in 1(1.37%) of SLD-resistant
patients. The alarming rate of SLD-resistance among MDR-TB patients highlights

the need for improved management strategies focused on early and accurate

diagnosis of DR-TB.
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<sec><title>BACKGROUND</title>TB remains a significant global health challenge,
particularly for children, who are often more susceptible to severe disease and
complications.</sec><sec><title>METHODS</title>This study provides a
comprehensive analysis of TB epidemiology and treatment outcomes in people under
18 years of age in Kazakhstan between 2018 and 2023, utilising a nationwide
database that covers the entire country, with a focus on drug-susceptible

(DS-TB) and drug-resistant TB (DR-TB)
cases.</sec><sec><title>RESULTS</title>During the study period, 3,317 pediatric
TB cases were registered, with 76% being DS-TB and a significant proportion

being girls and adolescents over 15 years of age. Our findings show a declining

trend in TB notification and prevalence from 2018 to 2020, followed by a plateau

in subsequent years. According to the data, young children under 5 years of age

had the lowest TB caseload. Logistic regression analysis revealed that

adolescents of 15-17 years of age had higher odds of unsuccessful treatment,

while DR-TB patients had better outcomes than DS-TB
patients.</sec><sec><title>CONCLUSION</title>The study highlights the need for
targeted interventions, improved diagnostic capabilities, and continuous public
health efforts to address the burden of TB in children, especially in high-risk
regions.</sec>.
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The emergence and rise of drug-resistant mutations in Mycobacterium tuberculosis
(TB) exacerbates the challenges of TB controlling and treatment. 95% of the
TB-related deaths occurred in low- and middle-income countries (LMICs), where
there is a lack of access to quality diagnostics for drug-resistant mutations.

Here, we present an approach for rapid identification of 24 high-prevalence
drug-resistant mutations in M. tuberculosis, in which a portable thermal cycler
and a photosensitization colorimetric assay (PCA) were employed for polymerase
chain reaction (PCR) and subsequent analysis of the PCR amplicons, respectively.
To avoid potential "off-target" effects for mutation detection, we introduced

two reverse primers (binding two regions) to ensure the successful amplification
of PCR. An analysis of 50 clinical samples revealed that our method achieved a
sensitivity of 100%, a specificity of 99.48%, and an accuracy of 99.50%, with

the results of the clinical approach serving as the standard reference.
Furthermore, a portable colorimetric array (PoCA) was designed to streamline the
operations of PCA, thereby increasing the number of detectable mutations per
round and enhancing the feasibility of drug-resistant mutation detection in
LMICs. To facilitate real-world applications, uracil-DNA glycosylase (UDG) and
deoxyuridine triphosphate (dUTP) were integrated into the PCR system, thereby
reducing potential cross-contamination. Due to its easy accessibility, high
accuracy, and rapid turnaround time, this approach offers a promising option for
large-scale identification of drug-resistant mutations in M. tuberculosis.
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The significant global impact of tuberculosis (TB) on human health is
exacerbated by the increasing prevalence of multi-drug resistant tuberculosis
(MDR-TB) and the challenges of novel drug discovery for the treatment of
drug-susceptible and drug-resistant strains of M. tuberculosis. Rifampicin is a
key first-line TB drug and rifampicin resistance is a major obstacle to treating
MDR-TB. Utilising existing antimicrobial drugs to supplement combination therapy
and overcome rifampicin resistance is a promising solution due to their
widespread availability and proven clinical safety profile. Therefore, this

study aimed to explore the feasibility of using beta-lactam/beta-lactamase
inhibitor combinations with rifampicin to inhibit the growth of
multidrug-resistant M. tuberculosis. Based on inhibitory concentration (IC),

oral bioavailability, pricing, commercial availability, five beta-lactams and

the beta-lactamase inhibitor, clavulanate, were selected for testing. These were
combined with rifampicin for in vitro testing against Mycobacterium tuberculosis



H37Rv. Resazurin assays and colony forming unit (CFU) enumeration were used to
quantify drug efficacy, Chou-Talalay calculations were performed to identify

drug synergy and Chou-Martin calculations were performed to quantify drug dose
reduction index (DRI). The combination of tebipenem-clavulanate/rifampicin and
cephradine-clavulanate/rifampicin were found to be synergistic and highly
effective against clinical isolates of MDR-TB, overcoming rifampicin resistance

in vitro. Beta-lactam synergy may provide viable combination therapies with
rifampicin to address the issue of drug resistance in TB.
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Polyketide synthase 13 (Pks13) is vital for synthesizing mycolic acid, which are
essential for the survival of Mycobacterium tuberculosis (Mtb). Compounds that
target Pks13 hold significant promise for developing new chemical entities for



multidrug-resistant TB. The early lead benzofuran-3-carboxamide TAM16,
demonstrated robust in vivo efficacy in murine models of tuberculosis infection;
however, its further advancement was halted due to the cardiotoxicity associated
with hERG inhibition. We implemented a conformational restriction strategy to
explore the chemical space of 3,4-fused tricyclic benzofurans and indoles
employing a structure-based design approach. Representative compounds were
identified as Pks13-TE inhibitors, showing resistance against mutant strains
from coumestan-resistant Mtb colonies. Notably, 29 and 30 exhibited potent
antitubercular activity against Mtb H37Rv strain (MIC = 0.0156-0.0313 pg/mL),
with negligible hERG inhibition (IC50 > 100 uM) suggesting that the 3,4-fused
tricyclic benzofurans may present promising scaffold for developing Pks13-TE
inhibitors without hERG liability.
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Tuberculosis (TB), induced by Mycobacterium tuberculosis (Mtb) infection,

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

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

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

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

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

inflammations in lung of Mtb-infected mice without systemic toxicity. This
macrophage targeted drug delivery nanoagonist system is expected to develop
rational immunotherapy strategy targeting cGAS signaling against TB and
drug-resistant TB. STATEMENT OF SIGNIFICANCE: cGAS-mediated autophagy plays a



critical role in Mtb clearance in macrophages. Tuf-Rif@HA-MnO2 NPs specifically
deliver rifampicin into macrophage for Mtb clearance. Tuf-Rif@HA-MnO2 NPs
activate cGAS-mediated macrophage autophagy for Mtb clearance. Tuf-Rif@HA-MnO2
NPs synergize cGAS-mediated immunotherapy with targeted drug delivery for more
effective anti-TB treatment.
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The global burden of tuberculosis, particularly multidrug-resistant (MDR)
strains of Mycobacterium tuberculosis, necessitates the urgent development of
novel and effective therapeutic agents. Natural products derived from plants
have long served as an essential resource for drug discovery, offering
structurally diverse bioactive compounds. Sphaeranthus indicus, a plant
traditionally valued for its medicinal properties, has shown promise as a source



of antimicrobial agents. This study evaluated the antimycobacterial potential of
S. indicus extracts and the isolated compound ilicic acid against M.

tuberculosis H37Rv and MDR isolates. Hexane, chloroform, and methanol extracts
were screened using the microbroth dilution assay, with the hexane extract
demonstrating superior activity (MIC: 125 pg/mL) against the H37Rv strain.
Purification of the hexane extract led to the isolation of ilicic acid, which
exhibited significant antimycobacterial activity, inhibiting H37Rv at 125 pg/mL.
Against MDR isolates, ilicic acid displayed MIC values of 500 pg/mL for isolate
1, 125 pg/mL for isolate 2, and 250 pg/mL for isolate 3. These findings
underscore the therapeutic potential of ilicic acid as a lead compound for
developing anti-TB drugs, especially against drug-resistant strains. The study
highlights S. indicus as a valuable source for discovering novel
antimycobacterial agents, contributing to global efforts to combat TB

resistance.
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Capreomycin (CMN) paired with levofloxacin (LEV) was tested in patients with
multidrug-resistant pulmonary tuberculosis (MDR-PTB) for efficacy and immune
function. The control group (40 cases) received conventional treatment and the
observation group (40 cases) received CMN combined with LEV were established.



Three months of intensification therapy and eighteen months of consolidation
therapy were performed. The therapeutic effects (sputum negative conversion,
lesion absorption, cavity shrinkage, and total effective rates), CD4+, CD8+,
immunoglobulin A (IgA), IgM, IgG, interleukin-6 (IL-6), IL-17, tumor necrosis
factor-a (TNF-a), serum alkaline phosphatase (ALP), aspartate aminotransferase
(ALT), and alanine aminotransferase (AST) were assessed. Adverse reactions were
compared. After treatment, the observation group performed at a higher sputum
negative conversion rate, lesion absorption rate, cavity shrinkage rate, and

total effective rate than the control group; CD4+, IgA, IgM, IgG, and IL-17 were
increased and CD8+, IL-6, and TNF-a were decreased in both groups, and all of
them were improved significantly in the observation group; ALP, ALT, and AST
were elevated in both groups, but the differences between the observation and
control groups were comparable. CMN combined with LEV is highly effective for
MDR-PTB patients, enhancing immune function and reducing inflammation while
having minimal effects on liver function.
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This study investigates the potential of novel thiazole and
hydroxybenzohydrazide derivatives as antitubercular agents. Using molecular
docking and density functional theory (DFT) calculations, the binding affinities
of these derivatives to the enoyl-acyl carrier protein reductase (InhA) enzyme

of M. tb were assessed. InhA is crucial for the mycobacterial fatty acid

synthase II (FAS-II) pathway, making it a prime target for drug development.
QSAR analysis was employed to relate molecular descriptors to biological
activity, and ADMET descriptors evaluated the pharmacokinetics and toxicity of
the compounds. Experimental synthesis of the compounds and their
characterization via IR and NMR spectroscopy confirmed their structures. DFT
calculations revealed multiple conformers for each compound, with specific
isomers showing enhanced stability and favorable binding interactions with InhA.
These findings suggest that the synthesized derivatives have potential as new
antitubercular agents, offering a basis for future drug development strategies
against multidrug-resistant TB.
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d-Cycloserine (DCS), an antibiotic used in the treatment of drug-resistant



tuberculosis, was traditionally believed to irreversibly inhibit the
pyridoxal-5'-phosphate (PLP)-dependent alanine racemase from Mycobacterium
tuberculosis (MtAlr). However, recent research suggests that the inhibition is
reversible, as MtAlr can be reactivated by destructing DCS. This study employs
the hybrid quantum mechanics/molecular mechanics (QM/MM) method to investigate
the mechanisms of MtAlr inhibition and DCS destruction. Computational results
indicate that the inhibition reaction via an "isoxazole-forming" pathway is
kinetically favorable, while the DCS destruction reaction via an "oxime-forming"
pathway is thermodynamically favorable, explaining the irreversible inhibition
of DCS. For the inhibition reaction, the isoxazole product was found to prefer
the keto form, contrary to the previously proposed enol form. Moreover, K44 and
D322' were identified as key residues. K44 transfers the proton from Ca and C3
of DCS, while D322’ stabilizes the carbanion intermediate and isoxazole product
via electrostatic interaction with the protonated K44. Such electrostatic
interaction was eliminated in the DCS-resistance variant, D322'N, making the
inhibition reaction unfavorable. For DCS destruction, an "up-to-down"
conformational change is required to place the isoxazolidinone ring in an
appropriate position for hydrolysis. The deprotonated Y273' facilitates the
hydrolysis reaction by enhancing the nucleophilicity of the water molecule.
Throughout the whole reaction of MtAlr, PLP plays multiple roles, including
stabilizing the carbanion intermediate and acting as a proton shuttle. Overall,

this study provides deeper insight into the catalytic mechanism of MtAlr and
offers valuable insights for drug development.
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Despite undiagnosed tuberculosis cases, it remains a major global health issue,
complicated by antibiotic resistance. Linezolid has been approved for
multidrug-resistant (MDR) TB management, but data on its resistance in clinical
isolates is limited. This research aims to assess linezolid resistance and

identify associated mutations in both sensitive and MDR tuberculosis isolates.
The minimum inhibitory concentration (MIC) of linezolid was assessed for 60
isolates, including 40 sensitive and 20 MDR strains, using the broth
microdilution method. Additionally, the rplC and rrl genes associated with
linezolid resistance was sequenced. Resistance to linezolid was detected in 4

out of the 60 isolates (6.6 %), which included one sensitive strain (2.5 %) and
three MDR tuberculosis strains (15 %). The MIC values were found to be 4 pg/ml
for sensitive isolates, and 16 pg/ml (n=1) and 8 pg/ml (n = 2) for the MDR
strains. The A297T mutation was detected in one MDR tuberculosis isolate
exhibiting linezolid resistance, while no mutations were observed in the rrl
gene. Generally, the incidence of linezolid-resistant isolates among

tuberculosis cases is 6.6 %, highlighting the necessity of drug susceptibility
testing for linezolid in managing complex drug-resistant infections. Further
research is required to investigate additional genetic resistance mechanisms in
tuberculosis.

Copyright © 2025 Elsevier Inc. All rights reserved.
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Monitoring clofazimine blood concentrations is crucial for preventing treatment
failure in patients with Multidrug-resistant Tuberculosis (MDR-TB). Volumetric
Absorptive Microsampling (VAMS) offers a practical alternative to Conventional
Venous Sampling (CVS), enabling remote sampling. Samples collected via VAMS can



be conveniently transported to laboratories via courier, enhancing accessibility

and patient compliance. In this study, we developed and validated an analytical
method for quantifying clofazimine in whole blood collected using VAMS. The

study compared the performance and cost-effectiveness of VAMS with CVS. A total
of 55 matched finger-prick VAMS and CVS samples were obtained from 39 MDR-TB
patients and analyzed using validated UPLC-MS/MS assays. Clofazimine
concentrations collected via VAMS and CVS were compared using Passing-Bablok
regression, while bias and overall agreement were evaluated through Bland-Altman
analysis. Passing-Bablok regression revealed no significant constant difference
between VAMS and CVS (95% CI slope: 0.7627-0.9573; 95% CI intercept:
-0.02141-0.06482), but systematic difference of 13% lower clofazimine
concentrations was observed in VAMS compared to plasma. Bland-Altman analysis
demonstrated moderate agreement, with mean plasma/VAMS ratio of 0.9457 (95% CI:
0.88358-1.00775) and 95% Limits of Agreement (LoA) ranging from 0.4956 (95% CI:
0.38881-0.60230) to 1.3858 (95% CI: 1.28903-1.50252). Although statistically
significant bias was identified, applying correction factors could improve
interchangeability between the two techniques. Furthermore, VAMS was more
cost-effective than CVS, with approximate cost difference of 4.45 USD per

sample. These findings suggest that VAMS sampling has the potential to replace

CVS for routine clinical monitoring of clofazimine, offering a more accessible

and economical approach.

Copyright © 2025. Published by Elsevier B.V.

DOI: 10.1016/j.jchromb.2025.124482
PMID: 39899946 [Indexed for MEDLINE]

Conlflict of interest statement: Declaration of competing interest 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.
81. Population pharmacokinetics of bedaquiline: a systematic review.

Eur J Clin Pharmacol. 2025 Mar;81(3):347-363. doi: 10.1007/s00228-024-03788-1.
Epub 2025 Jan 8.

Jin J#)(1), Cao J(#)(1), Zhang R(1), Zheng L(1), Cai X(1), Li J(2).

Author information;



(1)Department of Pharmacy, Zhejiang Hospital of Integrated Traditional Chinese
and Western Medicine, Hangzhou, 310000, Zhejiang, China.

(2)Department of Pharmacy, Zhejiang Hospital of Integrated Traditional Chinese
and Western Medicine, Hangzhou, 310000, Zhejiang, China. jinmeng608@163.com.
(#)Contributed equally

BACKGROUND AND OBJECTIVES: Bedaquiline (BDQ) plays a critical role in the
treatment of multidrug-resistant tuberculosis (MDR-TB). However, the large
pharmacokinetic (PK) variability of BDQ presents a significant challenge in its
clinical use. This study aimed to summarize the population PK characteristics of
BDQ and to identify significant covariates affecting the PK variation of BDQ.
METHODS: The PubMed and Web of Science databases were systematically searched
from their inception to October 1, 2023. Population pharmacokinetics (PPK)

studies on BDQ were searched and identified in this review. The PK

characteristics of included studies and the significant covariates were

systematically summarized.

RESULTS: Eight studies conducted in adults and one in children and adolescents
were included in this review. A three disposition compartments with dynamic
absorption transport chamber model was the commonly used structural model for
BDQ. Body weight, race, albumin, and concomitant medication were significant
covariates affecting BDQ PK variation. With the increase of weight and albumin
levels, the clearance (CL) of BDQ was gradually increased. The average CL value
per body weight in children was 1.49-fold higher than that in adults. Black race
patients had an 84% higher CL than other populations. Moreover, combined with
rifampicin and rifapentine, BDQ had 378% and 296% higher clearance rates,
respectively.

CONCLUSIONS: Body weight, race, albumin level, and concomitant medication may be
important factors affecting patients' exposure differences. Further PPK studies

of BDQ are needed to facilitate optimal dosing regimens.
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Tuberculosis (TB) in childhood presents a substantial global burden with nearly
two million episodes of disease in children and adolescents annually. The
majority of children who die from TB never receive appropriate treatment.
Advancements in childhood TB treatments have been slow and there are many
challenges with TB treatment in children. However, recently, there have been
renewed efforts toward better options for TB treatment in children. The
shortened duration of treatment (4 months) in nonsevere TB and an all-oral
treatment for multidrug-resistant TB are major landmarks in childhood TB
treatment. Although BCG remains the only vaccine for TB prevention, there are
candidate vaccines that target infants and adolescents.
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BACKGROUND: Drug-resistant tuberculosis remains a major obstacle in ending the
global tuberculosis epidemic. Deployment of molecular tools for comprehensive
drug resistance profiling is imperative for successful detection and

characterisation of tuberculosis drug resistance. We aimed to assess the

diagnostic accuracy of a new class of molecular diagnostics for drug-resistant
tuberculosis.

METHODS: We conducted a prospective, cross-sectional, multicentre clinical
evaluation of the performance of two targeted next-generation sequencing (tNGS)
assays for drug-resistant tuberculosis at reference laboratories in three

countries (Georgia, India, and South Africa) to assess diagnostic accuracy and

index test failure rates. Eligible participants were aged 18 years or older,

with molecularly confirmed pulmonary tuberculosis, and at risk for
rifampicin-resistant tuberculosis. Sensitivity and specificity for both tNGS

index tests (GenoScreen Deeplex Myc-TB and Oxford Nanopore Technologies [ONT]
Tuberculosis Drug Resistance Test) were calculated for rifampicin, isoniazid,
fluoroquinolones (moxifloxacin, levofloxacin), second line-injectables

(amikacin, kanamycin, capreomycin), pyrazinamide, bedaquiline, linezolid,
clofazimine, ethambutol, and streptomycin against a composite reference standard
of phenotypic drug susceptibility testing and whole-genome sequencing.
FINDINGS: Between April 1, 2021, and June 30, 2022, 832 individuals were invited
to participate in the study, of whom 720 were included in the final analysis

(212, 376, and 132 participants in Georgia, India, and South Africa,

respectively). Of 720 clinical sediment samples evaluated, 658 (91%) and 684
(95%) produced complete or partial results on the GenoScreen and ONT tNGS
workflows, respectively, with 593 (96%) and 603 (98%) of 616 smear-positive
samples producing tNGS sequence data. Both workflows had sensitivities and
specificities of more than 95% for rifampicin and isoniazid, and high accuracy

for fluoroquinolones (sensitivity approximately >94%) and second

line-injectables (sensitivity 80%) compared with the composite reference



standard. Importantly, these assays also detected mutations associated with
resistance to critical new and repurposed drugs (bedaquiline, linezolid) not
currently detectable by any other WHO-recommended rapid diagnostics on the
market. We note that the current format of assays have low sensitivity (<50%)
for linezolid and more work on mutations associated with drug resistance is
needed.

INTERPRETATION: This multicentre evaluation demonstrates that culture-free tNGS
can provide accurate sequencing results for detection and characterisation of
drug resistance from Mycobacterium tuberculosis clinical sediment samples for
timely, comprehensive profiling of drug-resistant tuberculosis.
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AIMS: The emergence of drug-resistant tuberculosis has necessitated novel
treatments like the pretomanid, bedaquiline and linezolid (BPaL) regimen. This
study investigated the association of drug-induced liver injury (DILI) with the

BPaL regimen compared to first-line antituberculosis drugs (isoniazid, rifampin,
pyrazinamide and ethambutol [HRZE]).

METHODS: A retrospective pharmacovigilance analysis was conducted using data
from the US Food and Drug Administration Adverse Event Reporting System database
from July 2019 to June 2023. Disproportionality analysis was employed to

calculate the reporting odds ratio (ROR) of DILI for each component of the BPaLL
regimen. Onset time and mortality rates of DILI across different regimens were

also compared.

RESULTS: We identified 1242 cases of BPaL-related DILI. Most cases occurred in
individuals under 65 years of age (63.8%), with more male patients affected than
females (51.4% vs 39.5%). The association between antituberculosis drugs and

DILI was stronger for the HRZE regimen (ROR =7.99, 95% confidence interval [CI]
7.74-8.25) than the BPaL regimen (ROR =4.75, 95% CI 4.55-4.97). The median
onset time for DILI was significantly shorter with the BPaL regimen (8 days,
interquartile range [IQR] 3-28) compared to the HRZE regimen (20 days, IQR 6-48)
(P <.001). Additionally, the BPaL regimen was associated with a higher risk of
death due to DILI compared to the HRZE regimen (14.1% vs 10.4%, P =.003).



CONCLUSIONS: Although the BPaL regimen had a lower overall risk of DILI compared
to the HRZE regimen, it was significantly associated with DILI, indicating a
need for careful monitoring during treatment.
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AIMS: Linezolid is primarily used to treat of methicillin-resistant

Staphylococcus aureus and multidrug-resistant tuberculosis infections.
Thrombocytopenia due to linezolid usage is a concern, and therapeutic drug
monitoring has been reported to be effective in its prevention. Plasma
concentrations provide valuable information for treatment decisions; however,
collecting plasma samples can be burdensome for both patients and healthcare
providers. Therefore, there is interest in saliva as an alternative for

monitoring, considering its potential to replace plasma samples.

METHODS: Patients hospitalized at Hokkaido University Hospital and Hokkaido
Spinal Cord Injury Center between April 2022 and July 2024, who received oral or
intravenous linezolid treatment, were enrolled. The concentrations of linezolid



were simultaneously measured in plasma and saliva samples. We determined the
concentration profiles of linezolid in the saliva and examined the correlation
between saliva and plasma linezolid concentrations.

RESULTS: Eighteen patients receiving linezolid were enrolled. The average of
saliva/plasma (S/P) concentration ratios of linezolid were 1.018. A strong
correlation was found between the salivary and plasma concentrations of
linezolid (R =.833, P <.001). Notably, in patients receiving intravenous
administration of linezolid, the correlation was even more pronounced (R = .885,
P <.001). Additionally, when focusing on the S/P ratio of the trough
concentrations in the morning and at night, the S/P ratios at night were much
closer to 1.0.

CONCLUSION: The concentrations of linezolid in plasma and saliva were similar,
indicating their potential applicability in clinical settings. The monitoring of
linezolid concentrations in saliva has been shown to be particularly suitable

for patients receiving intravenous administration.
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Drug-resistant tuberculosis (DR-TB) represents a pressing global health issue,
leading to heightened morbidity and mortality. Despite extensive research
efforts, the escalation of DR-TB cases underscores the urgent need for enhanced
prevention, diagnosis, and treatment strategies. This review delves deep into

the molecular and genetic origins of different types of DR-TB, highlighting
recent breakthroughs in detection and diagnosis, including Rapid Diagnostic
Tests like Xpert Ultra, Whole Genome Sequencing, and Al-based tools along with
latest viewpoints on diagnosis and treatment of DR-TB utilizing newer and
repurposed drug molecules. Special emphasis is given to the pivotal role of
novel drugs and discusses updated treatment regimens endorsed by governing
bodies, alongside innovative personalized drug-delivery systems such as
nano-carriers, along with an analysis of relevant patents in this area. All the
compiled information highlights the inherent challenges of current DR-TB
treatments, discussing their complexity, potential side effects, and the
socioeconomic strain they impose, particularly in under-resourced regions,
emphasizing the cost-effective and accessible solutions. By offering insights,
this review aims to serve as a compass for researchers, healthcare

practitioners, and policymakers, emphasizing the critical need for ongoing R&D
to improve treatments and broaden access to crucial TB interventions.
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The emergence of new Mycobacterium tuberculosis (Mtb) strains resistant to the
key drugs currently used in the clinic for tuberculosis treatment can

substantially reduce the probability of therapy success, causing the relevance
and importance of studies on the development of novel potent antibacterial
agents targeting different vulnerable spots of Mtb. In this study, 28,860
compounds from the library of bioactive molecules were screened to identify
novel potential inhibitors of B-ketoacyl-acyl carrier protein synthase I (KasA),
one of the key enzymes involved in the biosynthesis of mycolic acids of the Mtb
cell wall. In doing so, we used a structure-based virtual screening approach to
drug repurposing that included high-throughput docking of the C171Q KasA enzyme
with compounds from the library of bioactive molecules including the
FDA-approved drugs and investigational drug candidates, assessment of the
binding affinity for the docked ligand/C171Q KasA complexes, and molecular
dynamics simulations followed by binding free energy calculations. As a result,
post-modeling analysis revealed 6 top-ranking compounds exhibiting a strong
attachment to the malonyl binding site of the enzyme, as evidenced by the values
of binding free energy which are significantly lower than those predicted for

the KasA inhibitor TLMS used in the calculations as a positive control. In light



of the data obtained, the identified compounds are suggested to form a good
basis for the development of new antitubercular molecules of clinical
significance with activity against the KasA enzyme of Mtb.Communicated by
Ramaswamy H. Sarma.
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Recent TB News:

1. From despair to hope: Surviving drug-resistant TB in Pakistan

https://www.doctorswithoutborders.org/latest/despair-hope-surviving-drug-resistant-tb-
pakistan

MSF has run a dedicated MDR-TB clinic in Gujranwala since 2021. The clinic provides
free testing and treatment for all patients and has on site GeneXpert. Maeefa was a
pediatric MDR-TB patient who was successfully treated on site.

2. World Health Organization warns of possible tuberculosis surge because of USAID
cuts

https://www.nbcnews.com/health/health-news/tuberculosis-surge-possible-usaid-cuts-
trump-who-rcnal 95190

A recent statement from the WHO warned of a spike in tuberculosis as a result of the
shuttering of USAID. This trend can already be seen worldwide with a recent study
showing that the discontinuation of USAID funding has likely already led to an
additional 3600 deaths and 6400 new cases.

3. USAIid cuts could create untreatable TB bug ‘resistant to everything we have’

https://www.theguardian.com/society/2025/mar/10/us-aid-cuts-tuberculosis-tb-

untreatable-bug-drug-resistance-stop-tb-partnership-who

The Stop TB Partnership has raised alarms for the potential for new TB mutations
associated with interruptions in care. The COVID pandemic disrupted treatment and
exacerbated antimicrobial resistance. There is concern that the shutdown of USAID will
produce a similar outcome.
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