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BACKGROUND: We concurrently developed a prospective study to assess clinical  
outcomes among patients receiving 9-month bedaquiline (BDQ)-containing regimens,  
aiming to provide valuable data on the use of this short-course regimen in  
China. 
METHODS: This open-label, randomized, controlled, multicenter, non-inferiority  
trial was conducted at sixteen hospitals, and enrolled participants aged  
18 years and older with pulmonary rifampicin/multidrug tuberculosis.  
Participants were randomly assigned, in a 1:1 ratio. Individuals within the  
standard-regimen group received 6 months of BDQ, linezolid, levofloxacin,  
clofazimine, and cycloserine plus 12 months of levofloxacin, and any three  
potentially effective drugs from clofazimine, cycloserine pyrazinamide,  
ethambutol and protionamide, whereas individuals within shorter-regimen group  
received 9 months of BDQ, linezolid, levofloxacin, clofazimine and cycloserine.  
The primary outcome was the percentage of participants with a composite  
unfavorable outcome (treatment failure, death, treatment discontinuation, or  
loss to follow-up) by the end of the treatment course after randomization in the  
modified intention-to-treat population. The noninferiority margin was 10%. This  
trial was registered with www.chictr.org.cn , ChiCTR2000029012. 
RESULTS: Between Jan 1, 2020, and Dec 31, 2023, 264 were screened and randomly  
assigned, 132 of 264 participants were assigned to the standard-regimen group  
and 132 were assigned to the shorter-regimen. Thirty-three (12.55%) of 264  
participants were excluded from the modified intention-to-treat analysis. As a  
result, 231 participants were included in the modified intention-to-treat  
analysis (116 in the standard-regimen group and 115 in the shorter-regimen  
group).In the modified intention-to-treat population, unfavorable outcomes were  
reported in 19 (16.5%) of 115 participants for whom the outcome was assessable  
in the shorter-regimen group and 26 (22.4%) of 116 participants in the standard  
care group (risk difference 5.9 percentage points (97.5% CI - 5.8 to 17.5)). One  
death was reported in the standard-regimen group. The incidence of QTcF  
prolongation in the shorter-regimen group (22.6%, 26/115) was similar to the  
standard-regimen group (24.1%, 28/116). 
CONCLUSIONS: The 9-month, all-oral regimen is safe and efficacious for the  
treatment of pulmonary rifampicin/multidrug-resistant tuberculosis. The high  
incidence of QTc prolongation associated with the use of BDQ highlights the  
urgent need of routine electrocardiogram monitoring under treatment with  



BDQ-containing regimens in the Chinese population. 
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BACKGROUND: Few studies in routine settings have confirmed the high accuracy of  
the Xpert MTB/RIF assay for detecting rifampicin resistance (RR) and the  
first-line probe assay (FL-LPA) for detecting both RR and isoniazid resistance  
(INHR). 
METHODS: The performance of Xpert MTB/RIF and MTBDRplus VER 2.0 LPA was  
evaluated in 180 Mycobacterium tuberculosis samples collected from January 2018  
to December 2019 in Rio de Janeiro, Brazil. The results were compared with those  



from BACTEC MGIT 960 culture and drug susceptibility testing (DST). Whole-genome  
sequencing was performed on the samples with discordant results. 
RESULTS: The Xpert MTB/RIF assay showed a sensitivity (Se) of 93.3% and a  
specificity (Sp) of 97.6%, detecting RR. The performance of FL-LPA to identify  
RIF and INH resistance was, respectively, (Se) 100% and 83.3% and (Sp) 98.8% and  
100%. Among 18 clinical isolates with INHR detected by FL-LPA, mutations in the  
katG gene were observed in 100% of samples, of which only two (11.1%) had  
mutations in both katG and inhA genes. Overall, the discordant results were  
identified in 9 (5%) samples. Among the four Xpert RIF-resistant and  
DST-sensitive, two harbored mutations in rpoB Leu430Pro. Among the four  
FL-LPA-sensitive and DST-resistant, one had a mutation in inhA 17G>T. FL-LPA  
showed high accuracy in detecting RR and INHR. 
CONCLUSIONS: The MTBDRplus test demonstrated excellent performance in detecting  
RR, and INHR in clinical isolates under routine conditions at a reference  
laboratory in Rio de Janeiro, Brazil. Incorporating both tests can improve  
drug-resistant tuberculosis treatment outcomes and monitor the INHR incidence. 
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BACKGROUND: There have been no detailed descriptions of infants born to mothers  
treated for drug resistant TB in pregnancy. Critical case history assessment is  
important to identify risks and guide clinical practice. 
METHODS: In a cohort of pregnant women with multidrug or rifampicin resistant  
(MDR/RR)-TB enrolled between 1 January 2013 and 31 December 2022, we followed  
mother-infant pairs until the infant was 12 months old. We performed critical  
case history assessments to explore potential mechanisms of Mycobacterium  
tuberculosis transmission to the infant, and to describe the clinical  
presentation and disease trajectories observed in infants diagnosed with TB. 
FINDINGS: Among 101 mother-infant pairs, 23 (23%) included infants diagnosed  
with TB disease; 16 were clinically diagnosed and seven had microbiological  
confirmation (five MDR/RR-TB, two drug-susceptible TB). A positive maternal  
sputum culture at the time of delivery was significantly associated with infant  
TB risk (p = 0.023). Of the 12 infants diagnosed with TB in the first three  
months of life, seven (58%) of the mothers were culture positive at delivery; of  
whom four reported poor TB treatment adherence. However, health system failures,  
including failing to diagnose and treat maternal MDR/RR-TB, inadequate screening  
of newborns at birth, not providing appropriate TB preventive therapy (TPT), and  
M. tuberculosis transmission from non-maternal sources also contributed to TB  
development in infants. 
INTERPRETATION: Infants born to mothers with MDR/RR-TB are at greatest risk if  
maternal adherence to MDR/RR-TB treatment or antiretroviral therapy (ART) is  
sub-optimal. In a high TB incidence setting, infants are also at risk of  
non-maternal household and community transmission. Ensuring maternal TB  
diagnosis and appropriate treatment, together with adequate TB screening and  
prevention in all babies born to mothers or households with TB will minimise the  
risk of infant TB disease development. 
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INTRODUCTION: Early diagnosis and successful treatment of drug-resistant  
tuberculosis (TB) demands rapid, precise, and consistent diagnostic methods to  
minimise the development of resistance. Therefore, this comparative study was  
designed to evaluate the diagnostic performance of Xpert (MTB/RIF) and Line  
probe assay (LPA) for detecting drug-resistant TB. 
METHODOLOGY: This study comprised 389 (279 pulmonary and 110 extrapulmonary)  
samples from patients suspected of having TB. All samples were subjected to  
Xpert (MTB/RIF), LPA, solid culture, and drug-susceptibility testing. Out of 320  
samples, only 180 culture (gold standard) positive were included in the final  
evaluation. The diagnostic characteristics for methods used were determined by  
calculating diagnostic sensitivity, specificity, and predictive values. The  
agreement between all methods was determined by calculating the kappa  
coefficient. 
RESULTS: The sensitivity and specificity for Xpert (MTB/RIF) for detecting TB  
were 88.5% and 96.4%, respectively, against the solid culture. On the other  
hand, LPA showed sensitivity and specificity at 94.3% and 100%, respectively.  
Xpert (MTB/RIF) showed moderate agreement (kappa 0.65, p < 0.01) - (73.3%  
sensitivity; 97.6% specificity) for the detection of rifampicin resistance.  
However, LPA achieved better diagnostic accuracy (kappa 0.80, p < 0.01) - (84.6%  
sensitivity; 98.4% specificity) against drug-resistant TB. 
CONCLUSIONS: Xpert (MTB/RIF) and LPA have outstanding diagnostic sensitivity and  
specificity against RIF resistance with a shorter turnaround time, which could  
result in a substantial therapeutic outcome. Our findings showed LPA superiority  
over Xpert (MTB/RIF) for drug resistance. However, due to operational  
challenges, the requirement of technical expertise and infrastructure issues,  
LPA cannot be used as point-of-care testing in resource-limited countries. 
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Successful tuberculosis therapy requires treatment with an unwieldy multidrug  
combination for several months. Thus, there is a growing need to identify novel  
genetic vulnerabilities that can be leveraged to develop new, more effective  
antitubercular drugs. Consequently, recent efforts to optimize TB therapy have  
exploited Mtb chemical genetics to identify pathways influencing antibiotic  
efficacy, novel mechanisms of antibiotic action, and new targets for TB drug  
discovery. However, the influence of the complex host environment on these  
interactions remains largely unknown, leaving the therapeutic potential of the  
identified targets unclear. In this study, we leveraged a library of conditional  
mutants targeting 467 essential Mtb genes to characterize the chemical-genetic  
interactions (CGIs) with TB drugs directly in the mouse infection model. We  
found that these in vivo CGIs differ significantly from those identified in  
vitro . Both drug-specific and drug-agnostic effects were identified, and many  
were preserved during treatment with a multidrug combination, suggesting  
numerous strategies for enhancing therapy. This work also elucidated the complex  
effects of pyrazinamide (PZA), a drug that relies on aspects of the infection  
environment for efficacy. Specifically, our work supports the importance of  
coenzyme A synthesis inhibition during infection, as well as the antagonistic  
effect of iron limitation on PZA activity. In addition, we found that inhibition  
of thiamine and purine synthesis increases PZA efficacy, suggesting novel  
therapeutically exploitable metabolic dependencies. Our findings present a map  
of the unique in vivo CGIs, characterizing the mechanism of PZA activity in vivo  
and identifying novel targets for TB drug development. 
SIGNIFICANCE: The inevitable rise of multi-drug-resistant tuberculosis  
underscores the urgent need for new TB drugs and novel drug targets while  
prioritizing synergistic drug combinations. Chemical-genetic interaction (CGI)  
studies have delineated bacterial pathways influencing antibiotic efficacy and  
uncovered druggable pathways that synergize with TB drugs. However, most studies  
are conducted in vitro , limiting our understanding of how the host environment  
influences drug-mutant interactions. Using an inducible mutant library targeting  
essential Mtb genes to characterize CGIs during infection, this study reveals  
that CGIs are both drug-specific and drug-agnostic and differ significantly from  
those observed in vitro . Synergistic CGIs comprised distinct metabolic pathways  
mediating antibiotic efficacy, revealing novel drug mechanisms of action, and  
defining potential drug targets that would synergize with frontline  
antitubercular drugs. 
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6. Analysis on the epidemiological and drug resistance characteristics of  
osteoarticular tuberculosis in South-central China. 
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OBJECTIVE: Osteoarticular tuberculosis (OATB) is one of the most common forms of  
extrapulmonary tuberculosis; however, limited epidemiological data are available  
on this public health concern worldwide, especially in developing countries.  
This study aimed to analyze the clinical epidemiology and drug resistance  
characteristics of OATB cases in Hunan province which located in South-central  
China. 
METHODS: We retrospectively enrolled OATB patients with Mycobacterium  
tuberculosis culture positive at Hunan Chest Hospital from January 2013 through  
March 31, 2022. The multiple demographic, clinical variables and drug  
susceptibility data of the patients were collected from the hospital's  
electronic patient records. Descriptive statistical methods, Chi-square test and  
logistic regression analysis were employed as statistical methods. 
RESULTS: Of the 269 OATB cases, 197 (73.23%) were males, 206 (76.85%) were  
farmers; patients' ages ranged from 5 to 85 years, 57 (21.19%) aged at  
20-29 years old and 52 (19.33%) aged at 60-69 years old. In terms of the  
disease, 177 (65.80%) had spinal TB with most occurrence in lumbar vertebrae  
(26.02%, 70/269), multiple spinal sites (18.96%, 51/269) and thoracic vertebrae  
(15.24%, 41/269). Outside of the spine, OATB mainly occurred in the lower limb  
(13.38%, 36/269). In terms of drug resistance, 40 (14.87%) and 72 (26.77%) were  
resistant to rifampicin (RFP) and isoniazid (INH) respectively; 38 (14.13%) were  
multi-drug resistant (MDR), and a total of 78 (29.00%) isolates were drug  
resistant. OATB patients aged 40-49 years old (compared to those aged ≥70 years)  
and from the west of Hunan province, China (compared to those from the center of  



Hunan) were at risk for developing RR/MDR (ORs were 5.057 and 4.942,  
respectively; 95% CIs were 1.009-25.342 and 1.458-16.750, respectively). 
CONCLUSION: In South-central China, OATB mainly affected males, farmers and  
those aged 20-29 and 60-69 years old. Spinal TB is prone to occur in the lumbar  
and multiple spinal sites. The resistance situation of OATB was serious, and  
people aged 40-49 years old and patients from the west of Hunan were risk  
factors of RR/MDR. All these findings will help to improve the prevention,  
diagnosis and treatment strategies of OATB. 
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BACKGROUND: Decentralized management approaches for multi-drug-resistant  
tuberculosis (MDR TB) have shown improved treatment outcomes in patients.  
However, challenges remain in the delivery of decentralized MDR TB services.  
Further, implementation strategies for effectively delivering the services in  
community health systems (CHSs) in low-resource settings have not been fully  
described, as most strategies are known and effective in high-income settings.  
Our research aimed to delineate the specific implementation strategies employed  
in managing MDR TB in Zambia. 
METHODS: Our qualitative case study involved 112 in-depth interviews with a  
diverse group of participants, including healthcare workers, community health  
workers, patients, caregivers, and health managers in nine districts. We  
categorized implementation strategies using the Expert Recommendations for  
Implementing Change (ERIC) compilation and later grouped them into three CHS  
lenses: programmatic, relational, and collective action. 
RESULTS: The programmatic lens comprised four implementation strategies: (1)  
changing infrastructure through refurbishing and expanding health facilities to  
accommodate management of MDR TB, (2) adapting and tailoring clinical and  
diagnostic services to the context through implementing tailored strategies, (3)  
training and educating health providers through ongoing training, and (4) using  
evaluative and iterative strategies to review program performance, which  
involved development and organization of quality monitoring systems, as well as  
audits. Relational lens strategies were (1) providing interactive assistance  
through offering local technical assistance in clinical expert committees and  
(2) providing support to clinicians through developing health worker and  
community health worker outreach teams. Finally, the main collective action lens  
strategy was engaging consumers; the discrete strategies were increasing demand  
using community networks and events and involving patients and family members. 
CONCLUSION: This study builds on the ERIC implementation strategies by stressing  
the need to fully consider interrelations or embeddedness of CHS strategies  
during implementation processes. For example, to work effectively, the  
programmatic lens strategies need to be supported by strategies that promote  
meaningful community engagement (the relational lens) and should be attuned to  
strategies that promote community mobilization (collective action lens). 
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BACKGROUND: Respiratory microbiota is closely related to tuberculosis (TB)  
initiation and progression. However, the dynamic changes of respiratory  
microbiota during treatment and its association with TB progression remains  
unclear. 
METHODS: A total of 16 healthy individuals and 16 TB patients (10 drug-sensitive  
TB (DS-TB) and 6 drug-resistant TB (DR-TB)) were recruited. Sputum samples were  
collected at baseline for all anticipants and after anti-TB treatment at Month-6  
for TB patients. High throughput 16 S RNA sequencing was used to characterize  
the respiratory microbiota composition. 
RESULTS: Compared to the healthy individuals, TB patients exhibited lower  
respiratory microbiota diversity (p < 0.05). This disruption was alleviated  
after anti-TB treatment, especially for DS-TB patients. Parvimonas spp. numbers  
significantly increased after six months of anti-TB treatment in both DS-TB and  
DR-TB patients (p < 0.05). Rothia spp. increase during treatment was associated  
with longer sputum-culture conversion time and worse pulmonary lesion absorption  
(p < 0.05). Besides, Moraxella spp. prevalence was associated with longer  
sputum-culture conversion time, while Gemella spp. increase was associated with  
worsening resolving of pulmonary lesions (p < 0.05). 



CONCLUSION: Dynamic changes of respiratory microbiota during anti-TB treatment  
is closely related to TB progression. The involvement of critical  
microorganisms, such as Parvimonas spp., Rothia spp., Moraxella, and Gemella  
spp., appears to be associated with pulmonary inflammatory conditions,  
particularly among DR-TB. These microorganisms could potentially serve as  
biomarkers or even as targets for therapeutic intervention to enhance the  
prognosis of tuberculosis patients. 
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Antibiotic tolerance in Mycobacterium tuberculosis reduces bacterial killing,  
worsens treatment outcomes, and contributes to resistance. We studied rifampicin  
tolerance in isolates with or without isoniazid resistance (IR). Using a minimum  



duration of killing assay, we measured rifampicin survival in  
isoniazid-susceptible (IS, n=119) and resistant (IR, n=84) isolates, correlating  
tolerance with bacterial growth, rifampicin minimum inhibitory concentrations  
(MICs), and isoniazid-resistant mutations. Longitudinal IR isolates were  
analyzed for changes in rifampicin tolerance and genetic variant emergence. The  
median time for rifampicin to reduce the bacterial population by 90% (MDK90)  
increased from 1.23 days (IS) and 1.31 days (IR) to 2.55 days (IS) and 1.98 days  
(IR) over 15-60 days of incubation, indicating fast and slow-growing tolerant  
sub-populations. A 6 log10-fold survival fraction classified tolerance as low,  
medium, or high, showing that IR is linked to increased tolerance and faster  
growth (OR = 2.68 for low vs. medium, OR = 4.42 for low vs. high, p-trend =  
0.0003). High tolerance in IR isolates was associated with rifampicin treatment  
in patients and genetic microvariants. These findings suggest that IR  
tuberculosis should be assessed for high rifampicin tolerance to optimize  
treatment and prevent the development of multi-drug-resistant tuberculosis. 
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Valle del Cauca, Colombia. 
 
Biomedica. 2024 Aug 29;44(3):402-415. doi: 10.7705/biomedica.7204. 
 
[Article in English, Spanish; Abstract available in Spanish from the publisher] 
 
Hoyos D(1), Meza R(1), Forero L(1), Moreira C(2), Ferro BE(3), Pacheco R(4). 
 
Author information: 
(1)Secretaría de Salud del Valle del Cauca, Cali, Colombia. 
(2)Berlin School of Public Health, Charité Universitätsmedizin, Berlin,  
Alemania. 
(3)Facultad de Ciencias de la Salud, Universidad Icesi, Cali, Colombia. 
(4)Grupo Interdisciplinario de Investigación en Epidemiología y Salud Pública,  
Universidad Libre, Cali, Colombia. 
 
Introduction. Proper management of multidrug-resistant tuberculosis is a  
prioritized strategy for tuberculosis control worldwide. Objective. To evaluate  
differences concerning demographic and clinical characteristics and programmatic  



indicators of Buenaventura patient cohort with confirmed diagnosis of  
multidrug-resistant tuberculosis, compared to those of the other municipalities  
from Valle del Cauca, Colombia, 2013-2016. Materials and methods. We conducted  
an analytical cohort study to compare records of patients older than 15 years  
with multidrug-resistant tuberculosis included in the Programa de Tuberculosis  
de Buenaventura (with para-aminosalicylic acid) versus the other municipalities  
of Valle del Cauca (without para-aminosalicylic). Results. Ninety-nine cases  
were recorded with a median age of 40 years (IQR = 26 - 53); in Buenaventura,  
56% of the patients were women, while in the other municipalities, men  
predominated with 67%; 95% had health insurance. The most common comorbidity was  
diabetes (14%). Adverse reactions to antituberculosis medications in  
Buenaventura were 1.3 times more frequent than in the other municipalities (OR =  
2.3; 95% CI = 0.993 - 5.568; p = 0.04). In Buenaventura, the mortality rate was  
5% compared to the 15% reported in the other municipalities. Treatment failures  
were not reported in Buenaventura, but 35% did not continue with the follow-up.  
Treatment success was higher in Buenaventura (56 %). Conclusion. A strengthened  
program in Buenaventura presented better programmatic results than those from  
the other municipalities of Valle del Cauca. Access to molecular tests,  
availability of shortened treatments, and continuous monitoring to identify  
adverse reactions to antituberculosis medications are routes for all other  
control programs. 
 
Publisher: Introducción. El manejo adecuado de la tuberculosis multirresistente  
es una estrategia priorizada para el control de la tuberculosis en el mundo.  
Objetivo. Evaluar las diferencias entre las características demográficas y  
clínicas, y los indicadores programáticos de los pacientes con diagnóstico  
confirmado de tuberculosis pulmonar resistente a rifampicina o multirresistente  
en Buenaventura, frente a la cohorte de los demás municipios del Valle del Cauca  
entre 2013 y 2016. Materiales y métodos. Se desarrolló un estudio analítico de  
cohortes para comparar los registros de pacientes mayores de 15 años con  
tuberculosis multirresistente, del Programa de Tuberculosis de Buenaventura (con  
ácido paraaminosalicílico), frente a los demás municipios del Valle del Cauca  
(sin ácido paraaminosalicílico). Resultados. Se registraron 99 casos con una  
mediana de edad de 40 años (RIC = 26- 53); en Buenaventura, el 56 % eran  
mujeres; en los demás municipios, predominaron los hombres (67 %); el 95 % de  
los evaluados tenía aseguramiento en salud. La comorbilidad más frecuente fue  
diabetes (14 %). Las reacciones adversas a medicamentos antituberculosos en  
Buenaventura fueron 1,3 veces más frecuentes que en los demás municipios (OR =  
2,3; IC95 %: 0,993 - 5,568; p = 0,04). En Buenaventura falleció el 5 % de los  
casos frente al 15 % reportado en los demás municipios. No hubo fracasos con el  
tratamiento en Buenaventura, pero se reportó un 35 % de pérdida del seguimiento.  
El éxito del tratamiento fue mayor en Buenaventura en el 56 %. Conclusión. El  
programa fortalecido de Buenaventura presentó mejores resultados programáticos  
que los demás municipios del Valle del Cauca. El acceso a pruebas moleculares,  
la disponibilidad de tratamientos acortados y el seguimiento continuo para  
identificar reacciones adversas a medicamentos antituberculosos son un derrotero  



para todos los programas de control. 
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BACKGROUND: Rifampicin resistant tuberculosis remains a global health problem  
with almost half a million new cases annually. In high-income countries patients  
empirically start a standardized treatment regimen, followed by an  
individualized regimen guided by drug susceptibility test (DST) results. In most  
settings, DST information is not available or is limited to isoniazid and  
fluoroquinolones. Whole genome sequencing could more accurately guide  
individualized treatment as the full drug resistance profile is obtained with a  
single test. Whole genome sequencing has not reached its full potential for  



patient care, in part due to the complexity of translating a resistance profile  
into the most effective individualized regimen. 
METHODS: We developed a treatment recommender clinical decision support system  
(CDSS) and an accompanying web application for user-friendly recommendation of  
the optimal individualized treatment regimen to a clinician. 
RESULTS: Following expert stakeholder meetings and literature review, nine drug  
features and 14 treatment regimen features were identified and quantified. Using  
machine learning, a model was developed to predict the optimal treatment regimen  
based on a training set of 3895 treatment regimen-expert feedback pairs. The  
acceptability of the treatment recommender CDSS was assessed as part of a  
clinical trial and in a routine care setting. Within the clinical trial setting,  
all patients received the CDSS recommended treatment. In 8 of 20 cases, the  
initial recommendation was recomputed because of stock out, clinical  
contra-indication or toxicity. In routine care setting, physicians rejected the  
treatment recommendation in 7 out of 15 cases because it deviated from the  
national TB treatment guidelines. A survey indicated that the treatment  
recommender CDSS is easy to use and useful in clinical practice but requires  
digital infrastructure support and training. 
CONCLUSIONS: Our findings suggest that global implementation of the novel  
treatment recommender CDSS holds the potential to improve treatment outcomes of  
patients with RR-TB, especially those with 'difficult-to-treat' forms of RR-TB. 
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OBJECTIVE: To evaluate the impact of Truenat assays on the diagnosis of TB at  
peripheral facilities in Nigeria. 
METHODS: This was a retrospective cross-sectional study across 34 out of 38  
Truenat-implementing facilities in Nigeria. These facilities offer DOTS  
services. Information on turnaround time (TAT) for TB diagnosis and time to  
commencement of treatment was obtained. Also, trends in TB case notifications at  
the facilities 9 months prior to and 9 months during Truenat implementation were  
compared. 
RESULTS: Of 2,335 entries, 70.1% (1,636) were used to determine TAT, while 45.8%  
(n = 1,070) were used for time to treatment initiation. The median time to  
diagnosis was <24 hours (IQR 0-1 days). The majority (57.9%) were diagnosed in  
<24 hours. The median time to treatment initiation was 1.5 days (IQR 0-3). In 9  
months before the introduction of Truenat, 8% of 20,424 presumptives evaluated  
were positive for TB, while during the implementation, 9% of 37,087 presumptives  
were positive for TB. 
CONCLUSION: Truenat deployment led to an increase in TB and DR-TB case detection  
in peripheral facilities in Nigeria. It also decreased TAT and time to TB  
treatment initiation. These have positive implications in the fight against TB,  
and Truenat is relevant in finding missing TB cases in Nigeria. 
 
Publisher: OBJECTIF: Évaluer l'impact des tests Truenat sur le dépistage de la  
TB dans les centres de santé périphériques du Nigeria. 
MÉTHODES: Il s'agit d'une recherche transversale rétrospective menée dans 34 des  
38 établissements ayant adopté le test Truenat au Nigeria. Ces établissements  
fournissent des services DOTS. Les données concernant le délai de diagnostic de  
la TB (TAT, pour l’anglais « turnaround time ») et le délai de début du  
traitement ont été recueillies. De plus, une comparaison a été faite sur la  
tendance de la notification des cas de TB dans les établissements neuf mois  
avant et neuf mois pendant la mise en œuvre de Truenat. 
RÉSULTATS: Sur un total de 2 335 entrées, 70,1% (1 636) ont été utilisées pour  
déterminer le TAT, tandis que 45,8% (n = 1 070) ont été utilisées pour  
déterminer le délai de mise en route du traitement. Le délai médian avant le  
diagnostic était inférieur à 24 h (IQR 0–1 jour). La majorité des cas (57,9%)  
ont été diagnostiqués en moins de 24 h. Le délai médian d'initiation du  
traitement était de 1,5 jour (IQR 0–3). Sur une période de 9 mois précédant  
l'introduction de Truenat, 8% des 20 424 présomptions évaluées étaient positives  
à la TB, tandis que pendant la mise en œuvre, 9% des 37 087 présomptions étaient  
positives à la TB. 
CONCLUSION: L'implémentation du Truenat a favorisé une augmentation de la  



détection des cas de TB et de DR-TB dans les centres de santé périphériques du  
Nigeria. De plus, cela a contribué à réduire le TAT et le délai d'initiation du  
traitement de la TB. Ces résultats ont un impact positif dans la lutte contre la  
TB, et le Truenat s'avère être un outil précieux pour repérer les cas de TB  
manquants au Nigeria. 
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SETTING: Madang Province is located on the northern coast of Papua New Guinea  
(PNG), a critical mixing point between the populous highlands and more remote  
regions. Madang Province faces challenges with limited capacity to diagnose and  
treat TB. 
OBJECTIVE: To describe the TB caseload and investigate factors associated with  
known unfavourable treatment outcomes. 
DESIGN: This is a retrospective cohort study using routinely collected TB  
programmatic data for treatments commenced 1 January 2019 to 31 December 2021.  
Using multivariable logistic regression, factors associated with known  
unfavourable treatment outcomes-death, failure after treatment, and loss to  
follow-up (LTFU)-were evaluated. 
RESULTS: Of the 4,668 registered and treated, 3,755 had an evaluated outcome,  
and 33% had unfavourable outcomes, most commonly LTFU (23%). Unfavourable  
treatment outcomes were significantly associated with HIV-untested (aOR 2.82  
compared to HIV-negative; 95% CI 2.39-3.33), having drug-resistant TB (aOR 3.26  
compared to drug-susceptible TB, 95% CI 1.18-9.00), and travel time to the  
health facility 1-<3 hours by foot (aOR 3.53 compared to <1 hour by foot; 95% CI  
1.04-12.06). 
CONCLUSION: High LTFU from TB treatment was associated with factors that  
indicate barriers to access to care and treatment completion. Decentralisation  



and strengthening of TB services for improved person-centred care and treatment  
support are urgently required in Madang Province. 
 
Publisher: CADRE: La province de Madang est située sur la côte nord de la  
Papouasie-Nouvelle-Guinée (PNG), un point de mélange essentiel entre les hauts  
plateaux peuplés et les régions plus éloignées. La province de Madang est  
confrontée à des défis avec des capacités limitées pour diagnostiquer et traiter  
la TB. 
OBJECTIF: Décrire le nombre de cas de TB et enquêter sur les facteurs associés  
aux résultats défavorables connus du traitement. 
METHODE: Il s'agit d'une étude de cohorte rétrospective utilisant des données  
programmatiques de lutte contre la TB collectées en routine pour les traitements  
commencés du 1er janvier 2019 au 31 décembre 2021. À l'aide d'une régression  
logistique multivariée, les facteurs associés aux résultats défavorables connus  
du traitement (décès, échec après le traitement et perte de suivi [LTFU, pour  
l’anglais « loss to follow-up ») ont été évalués. 
RÉSULTATS: Sur les 4668 personnes enregistrées et traitées, 3755 ont eu un  
résultat évalué et 33% ont eu des résultats défavorables, le plus souvent des  
LTFU (23%). Les résultats défavorables du traitement étaient significativement  
associés au fait que les personnes n'ayant pas fait l'objet d'un test de  
dépistage du VIH (OR ajusté [ORa] 2,82 par rapport aux personnes séronégatives ;  
IC à 95% 2,39–3,33), ayant une TB pharmacorésistante (ORa 3,26 par rapport à la  
TB sensible aux médicaments, IC à 95% 1,18–9,00) et le temps de déplacement  
jusqu'à l'établissement de santé étant de 1 à <3 h à pied (ORa 3,53 contre <1 h  
à pied ; IC à 95% 1,04–12,06). 
CONCLUSION: Un taux élevé dee LTFU provenant du traitement de la TB était  
associé à des facteurs indiquant des obstacles à l'accès aux soins et à  
l'achèvement du traitement. La décentralisation et le renforcement des services  
de lutte contre la TB pour améliorer les soins centrés sur la personne et le  
soutien au traitement sont nécessaires de toute urgence dans la province de  
Madang. 
 
© 2024 The Authors. 
 
DOI: 10.5588/pha.24.0015 
PMCID: PMC11373745 
PMID: 39239162 
 
Conflict of interest statement: Conflicts of interest: none declared. 
 
14. Loss to follow-up among adults with drug-resistant TB in Papua New Guinea. 
 
Public Health Action. 2024 Sep 1;14(3):85-90. doi: 10.5588/pha.24.0004.  
eCollection 2024 Sep. 
 
Charles F(1)(2)(3), Lin YD(2), Greig J(2), Gurra S(3), Morikawa R(3), Graham  



SM(2)(4), Maha A(5)(6). 
 
Author information: 
(1)The Burnet Institute, Port Moresby, Papua New Guinea (PNG). 
(2)The Burnet Institute, Melbourne, VIC, Australia. 
(3)Port Moresby General Hospital, Port Moresby, PNG. 
(4)University of Melbourne Department of Paediatrics, Royal Children's Hospital,  
Melbourne, VIC, Australia. 
(5)National Department of Health, PNG. 
(6)Gulf Provincial Health Authority. 
 
SETTING: Multidrug-resistant/rifampicin-resistant TB (MDR/RR-TB) is now endemic  
in the National Capital District (NCD), Papua New Guinea. Loss to follow-up  
(LTFU) is a challenge. 
OBJECTIVE: To evaluate and identify risk factors for LTFU, including  
pre-treatment LTFU, in adults with MDR/RR-TB at Port Moresby General Hospital  
(PMGH). 
DESIGN: A retrospective analysis of treatment initiation in adults diagnosed  
with MDR/RR-TB (2018-2022) and outcomes for a cohort treated for MDR/RR-TB  
(2014-2019). We assessed the factors associated with LTFU using multivariate  
logistic regression. 
RESULTS: Of 95 patients diagnosed with MDR/RR-TB at PMGH from 2018 to 2022, 21  
(22%) were lost to follow-up before treatment. Of the 658 adults who initiated  
treatment for MDR/RR-TB at PMGH from 2014 to 2019, 161 (24%) were lost to  
follow-up during treatment. A higher proportion of patients on  
injectable-containing long regimens (110/404, 27%) were lost to follow-up than  
those on the all-oral regimen containing bedaquiline (13/66, 12%). Treatment  
loss to follow-up was associated with age (35-54 years age group: aOR 0.49, 95%  
CI 0.32-0.77; 55-75 years age group: aOR 0.42, 95% CI 0.19-0.90; compared to the  
15-34 years age group), residence outside of NCD (aOR 1.79, 95% CI 1.04-3.06),  
and year of treatment initiation. 
CONCLUSION: Pre-treatment LTFU requires programmatic focus. Shorter oral  
regimens and decentralised services may address the reasons for higher LTFU in  
younger people and people living outside NCD. 
 
Publisher: CONTEXTE: La TB multirésistante/résistante à la rifampicine  
(MDR-TB/RR-TB, pour l’anglais « multidrug/rifampicin-resistant TB ») est  
maintenant endémique dans le district de la capitale nationale (NCD, pour  
l’anglais « National Capital District »), en Papouasie-Nouvelle-Guinée. La perte  
de suivi (LTFU, pour l’anglais « loss to follow-up ») est un défi. 
OBJECTIF: Évaluer et identifier les facteurs de risque de LTFU, y compris le  
LTFU avant le traitement, chez les adultes atteints de MDR-TB/RR-TB à Port  
Moresby General Hospital (PMGH). 
CONCEPTION: Une analyse rétrospective de l'initiation du traitement chez les  
adultes diagnostiqués avec une MDR-TB/RR-TB (2018–2022) et des résultats pour  
une cohorte traitée pour la MDR-TB/RR-TB (2014–2019). Nous avons évalué les  



facteurs associés au LTFU à l'aide d'une régression logistique multivariée. 
RÉSULTATS: Sur les 95 patients diagnostiqués avec une MDR-TB/RR-TB à PMGH de  
2018 à 2022, 21 (22%) ont été perdus de vue avant le traitement. Sur les 658  
adultes qui ont commencé un traitement pour la MDR-TB/RR-TB à PMGH entre 2014 et  
2019, 161 (24%) ont été perdus de vue pendant le traitement. Une proportion plus  
élevée de patients recevant des régimes longs contenant des injectables (110/404  
; 27%) ont été perdus de vue que ceux recevant un régime entièrement oral  
contenant de la bédaquiline (13/66 ; 12%). La perte de traitement au suivi était  
associée à l'âge (groupe d'âge de 35 à 54 ans : aOR 0,49 ; IC à 95% 0,32 à 0,77  
; groupe d'âge de 55 à 75 ans : aOR 0,42 ; IC à 95% 0,19 à 0,90 ; par rapport au  
groupe d'âge de 15 à 34 ans), à la résidence en dehors des NCD (aOR 1,79 ; IC à  
95% 1,04 à 3,06) et à quelques années de début de traitement. 
CONCLUSION: Le LTFU avant le traitement nécessite une orientation  
programmatique. Des régimes oraux plus courts et des services décentralisés  
peuvent s'attaquer aux raisons de l'augmentation du LTFU chez les jeunes et les  
personnes vivant en dehors des NCD. 
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SETTING: Daru Island in Papua New Guinea (PNG) has a high prevalence of TB and  
multidrug-resistant TB (MDR-TB). 
OBJECTIVE: To evaluate the early implementation of a community-wide project to  
detect and treat TB disease and infection, outline the decision-making  
processes, and change the model of care. 
DESIGN: A continuous quality improvement (CQI) initiative used a  
plan-do-study-act (PDSA) framework for prospective implementation. Care cascades  
were analysed for case detection, treatment, and TB preventive treatment (TPT)  
initiation. 
RESULTS: Of 3,263 people screened for TB between June and December 2023, 13.7%  
(447/3,263) screened positive (CAD4TB or symptoms), 77.9% (348/447) had Xpert  
Ultra testing, 6.9% (24/348) were diagnosed with TB and all initiated treatment.  
For 5-34-year-olds without active TB (n = 1,928), 82.0% (1,581/1,928) had  
tuberculin skin testing (TST), 96.1% (1,519/1,581) had TST read, 23.0%  
(350/1,519) were TST-positive, 95.4% (334/350) were TPT eligible, and 78.7%  
(263/334) initiated TPT. Three PDSA review cycles informed adjustments to the  
model of care, including CAD4TB threshold and TPT criteria. Key challenges  
identified were meeting screening targets, sputum unavailability from  
asymptomatic individuals with high CAD4TB scores, and consumable stock-outs. 
CONCLUSION: CQI improved project implementation by increasing the detection of  
TB disease and infection and accelerating the pace of screening needed to  
achieve timely community-wide coverage. 
 
Publisher: CONTEXTE: L'île de Daru en Papouasie-Nouvelle-Guinée (PNG) présente  
une forte prévalence de la TB et de la TB multirésistante (MDR-TB). 
OBJECTIF: Évaluer la mise en œuvre précoce d'un projet à l'échelle de la  
communauté pour détecter et traiter la TB et l'infection, décrire les processus  
de prise de décision et changer le modèle de soins. 
CONCEPTION: Une initiative d'amélioration continue de la qualité (CQI, pour  
l’anglais « continuous quality improvement ») a utilisé un cadre de  
planification, d'action, d'étude, d'action (PDSA, pour l’anglais  
«plan-do-study-act ») pour la mise en œuvre prospective. Les cascades de soins  
ont été analysées pour la détection des cas, le traitement et l'initiation du  
traitement préventif de la TB. 
RÉSULTATS: Sur 3 263 personnes dépistées pour la TB entre juin et décembre 2023,  
13,7% (447/3 263) ont été dépistées positives (CAD4TB ou symptômes), 77,9%  
(348/447) ont subi un test Xpert Ultra, 6,9% (24/348) ont reçu un diagnostic de  
TB et toutes ont commencé un traitement. Chez les 5 à 34 ans sans TB active (n =  
1 928), 82,0% (1 581/1 928) ont subi un test cutané à la tuberculine (TCT),  
96,1% (1 519/1 581) ont eu un test de dépistage du TCT, 23,0% (350/1 519)  
étaient positifs au TCT, 95,4% (334/350) étaient éligibles au TPT et 78,7%  
(263/334) ont initié le TPT. Trois cycles d'examen PDSA ont permis d'ajuster le  
modèle de soins, y compris le seuil CAD4TB et les critères TPT. Les principaux  
défis identifiés étaient l'atteinte des objectifs de dépistage,  
l'indisponibilité des expectorations chez les personnes asymptomatiques avec des  



scores CAD4TB élevés et les ruptures de stock de consommables. 
CONCLUSION: L'ACQ a amélioré la mise en œuvre du projet en augmentant la  
détection de la TB et de l'infection et en accélérant le rythme de dépistage  
nécessaire pour atteindre une couverture à l'échelle de la communauté en temps  
opportun. 
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INTRODUCTION: India's National TB Elimination Programme (NTEP) aims to eliminate  
TB-related catastrophic expenditure by offering free diagnosis and treatment.  
However, 3.9% of TB patients have drug-resistant TB (DR-TB) and are facing  
higher costs. 
OBJECTIVE: To assess DR-TB patients' diagnosis and pre-treatment evaluation  
costs, catastrophic cost incidence, and its relation to patient characteristics. 
METHODS: The study included DR-TB patients from three District Drug-Resistant TB  
Centres in Delhi and Faridabad (October 2021-June 2022). Socio-economic and  
clinical characteristics and direct medical and non-medical costs from drug  
susceptibility testing eligibility to the start of DR-TB treatment were  
collected using patient interviews and records. Indirect costs were calculated  
via the human capital approach, defining catastrophic costs as expenses over 20%  
of household annual income. Multivariable regression was used to estimate the  
effects of patient characteristics on catastrophic costs. 
RESULTS: Of 158 patients, 37.3% were aged 19-30 years, and 55.7% were women.  
Median total cost was USD326.6 (IQR 132.7-666.7), with 48.2% for diagnosis and  
66.0% indirect. 32% faced catastrophic costs, with manual labourers at higher  
risk (adjusted OR 4.4). 
CONCLUSION: Despite free diagnosis and treatment, a significant portion of DR-TB  



households in India incur catastrophic costs, mainly from indirect expenses,  
indicating a need for targeted policy and programme interventions. 
 
Publisher: INTRODUCTION: Le Programme national Indien d'élimination de la TB  
(NTEP) a pour objectif de réduire les dépenses catastrophiques liées à la TB en  
offrant un diagnostic et un traitement gratuits. Cependant, 3,9% des patients  
atteints de TB présentent une TB résistante aux médicaments (DR-TB) et doivent  
faire face à des coûts plus élevés. 
OBJECTIF: Évaluer les coûts de diagnostic et d'évaluation pré-thérapeutique chez  
les patients atteints de DR-TB, ainsi que l'impact des coûts catastrophiques et  
leur corrélation avec les caractéristiques des patients. 
MÉTHODES: L'étude a porté sur les patients atteints de DR-TB provenant de trois  
Centres de lutte contre la TB résistante aux médicaments des districts de Delhi  
et de Faridabad, Inde (octobre 2021–juin 2022). Les données relatives aux  
caractéristiques socio-économiques et cliniques, ainsi qu'aux coûts directs  
médicaux et non médicaux, ont été collectées lors de l'évaluation de  
l'éligibilité à l'antibiogramme au début du traitement de la DR-TB, à travers  
des entretiens avec les patients et l'analyse des dossiers. Les coûts indirects  
ont été évalués en utilisant l'approche du capital humain, définissant les coûts  
catastrophiques comme dépassant 20 % du revenu annuel du ménage. Une régression  
multivariable a été réalisée pour estimer l'impact des caractéristiques des  
patients sur les coûts catastrophiques. 
RÉSULTATS: Sur un échantillon de 158 patients, 37,3% avaient entre 19 et 30 ans  
et 55,7% étaient des femmes. Le coût médian total s'élevait à 326,6 USD (IQR  
132,7–666,7), dont 48,2% pour le diagnostic et 66,0% pour les coûts indirects.  
En outre, 32% des patients ont été confrontés à des coûts catastrophiques, les  
travailleurs manuels étant les plus touchés (OR ajusté 4,4). 
CONCLUSION: Bien que le diagnostic et le traitement soient gratuits, de nombreux  
ménages indiens touchés par la DR-TB doivent faire face à des coûts élevés, en  
particulier des dépenses indirectes, soulignant ainsi le besoin d'interventions  
politiques et programmatiques ciblées. 
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Papua New Guinea (PNG) is a high-burden country for TB, with an estimated annual  
TB incidence rate of 432 per 100,000 population. There are major challenges to  
the provision of quality care for TB patients with high rates of loss to  
follow-up, and multidrug-resistant TB is increasingly detected. In 2022-2023,  
the second Structured Operational Research Training IniTiative (SORT-IT) for TB  
was undertaken. Eight participants completed the course, and the outputs from  
these research projects highlight important current operational issues for the  
PNG TB programme in a range of settings. The first four articles in the series  
are published in this issue of Public Health Action, with the remainder to  
follow in subsequent issues. 
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Tuberculosis (TB) remains a major global health concern, with drug-resistant  
strains posing a significant challenge to effective treatment. Bacteriophage  
(phage) therapy has emerged as a potential alternative to combat antibiotic  
resistance. In this study, we investigated the efficacy of widely used  
mycobacteriophages (D29, TM4, DS6A) against Mycobacterium tuberculosis (M.  
tuberculosis) under pathophysiological conditions associated with TB, such as  
low pH and hypoxia. We found that even at low multiplicity of infection (MOI),  
mycobacteriophages effectively infected M. tuberculosis, got rapidly amplified,  



and lysed M. tuberculosis, demonstrating their potential as therapeutic agents.  
Furthermore, we observed a novel phage tolerance mechanism with bacteria forming  
aggregates after several days of phage treatment. These aggregates were enriched  
with biofilm components and metabolically active bacteria. However, no phage  
tolerance was observed upon treatment with the three-phage mixture, highlighting  
the dynamic interplay between phages and bacteria and emphasizing the importance  
of phage cocktails. We also observed that phages were effective in lysing  
bacteria even under low pH and low oxygen concentrations as well as  
antibiotic-resistant bacteria. Our results provide key insights into phage  
infection of slow-growing bacteria and suggest that mycobacteriophages can  
effectively eliminate M. tuberculosis in complex pathophysiological environments  
like hypoxia and acidic pH. These results can aid in developing targeted  
phage-based therapies to combat antibiotic-resistant mycobacterial infections. 
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OBJECTIVE: Household contacts (HHCs) of persons with tuberculosis (TB) including  
rifampicin-resistant or multi-drug-resistant TB (RR/MDR-TB) are at risk for TB  
infection. We investigated whether index patient-level clinical and  
socio-demographic factors of persons with MDR-TB are associated with TB disease  
among their HHCs in Uganda. 
METHODS: We designed an unmatched case-control study. Cases were HHCs of persons  
with MDR-TB that had TB disease while controls were a random sample of HHCs of  
persons with MDR-TB that had no TB disease. The case-to-control ratio was 1:3.  
We identified the factors that significantly differed between the cases and  
controls in a multivariable binary logistic regression analysis and reported the  



odds ratio (OR) and 95% confidence interval (CI). 
RESULTS: We found similar demographic and clinical characteristics among the 11  
cases and 33 controls. In a multivariable analysis, malnutrition was  
significantly associated with being a case than a control (adjusted OR 5.01; 95%  
CI 1.18-24.83). 
CONCLUSION: Therefore, TB Control Programs should focus on identifying  
malnutrition among persons with MDR-TB and providing nutritional counseling and  
support to improve recovery, and potentially reduce household TB transmission  
and optimize treatment success. Additionally, rapid screening for TB and  
preventive therapy should be prioritized to reduce transmission. 
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Tuberculosis is a global public health concern. Earlier reports suggested the  
emergence of high rates of drug resistant tuberculosis in Egypt. This study  



included 102 isolates of Mycobacterium tuberculosis collected from two reference  
laboratories in Cairo and Alexandria. All clinical isolates were sub-cultured on  
Löwenstein-Jensen medium and analyzed using both BD BACTEC MGIT 960 SIRE Kit and  
standard diffusion disk assays to identify the antibiotic sensitivity profile.  
Extracted genomic DNA was subjected to whole genome sequencing (WGS) using  
Illumina platform. Isolates that belong to lineage 4 represented > 80%, while  
lineage 3 represented only 11% of the isolates. The percentage of drug  
resistance for the streptomycin, isoniazid, rifampicin and ethambutol were 31.0,  
17.2, 19.5 and 20.7, respectively. Nearly 47.1% of the isolates were sensitive  
to the four anti-tuberculous drugs, while only one isolate was resistant to all  
four drugs. In addition, several new and known mutations were identified by WGS.  
High rates of drug resistance and new mutations were identified in our isolates.  
Tuberculosis control measures should focus on the spread of mono (S, I, R, E)-  
and double (S, E)-drug resistant strains present at higher rates throughout the  
whole Nile Delta, Egypt. 
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Tuberculosis (TB) poses a significant occupational hazard for healthcare workers  
(HCWs) in India, a country bearing a substantial portion of the global TB  
burden. This systematic review and meta-analysis aim to determine the prevalence  
of TB among HCWs in India. Analyzing ten studies up to 2024, we found a pooled  
prevalence of 2391.6 cases per 100,000 individuals, underscoring the critical  
occupational risk. Factors contributing to this high prevalence include  
inadequate ventilation, insufficient personal protective equipment, and frequent  
exposure to multidrug-resistant TB strains. Our findings emphasize the urgent  
need for stringent infection control measures, routine TB screening, and  
comprehensive educational programs. Policy recommendations include developing  
national TB screening guidelines and improving healthcare infrastructure.  
Protecting HCWs is crucial to achieving India's goal of TB elimination by 2025. 
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BACKGROUND: Next-generation sequencing of Mycobacterium tuberculosis, the  
infectious agent causing tuberculosis, is improving the understanding of genomic  
diversity of circulating lineages and strain-types, and informing knowledge of  
drug resistance mutations. An increasingly popular approach to characterizing M.  
tuberculosis genomes (size: 4.4 Mbp) and variants (e.g., single nucleotide  



polymorphisms (SNPs)) involves the de novo assembly of sequence data. 
METHODS: We compared the performance of genome assembly tools (Unicycler,  
RagOut, and RagTag) on sequence data from nine drug resistant M. tuberculosis  
isolates (multi-drug (MDR) n = 1; pre-extensively-drug (pre-XDR) n = 8)  
generated using Illumina HiSeq, Oxford Nanopore Technology (ONT) PromethION, and  
PacBio platforms. 
RESULTS: Our investigation found that Unicycler-based assemblies had  
significantly higher genome completeness (~98.7%; p values = 0.01) compared to  
other assembler tools (RagOut = 98.6%, and RagTag = 98.6%). The genome assembly  
sizes (bp) across isolates and sequencers based on RagOut was significantly  
longer (p values < 0.001) (4,418,574 ± 8,824 bp) than Unicycler and RagTag  
assemblies (Unicycler = 4,377,642 ± 55,257 bp, and RagTag = 4,380,711 ± 51,164  
bp). RagOut-based assemblies had the fewest contigs (~32) and the longest genome  
size (4,418,574 bp; vs. H37Rv reference size 4,411,532 bp) and therefore were  
chosen for downstream analysis. Pan-genome analysis of Illumina and PacBio  
hybrid assemblies revealed the greatest number of detected genes (4,639 genes;  
H37Rv reference contains 3,976 genes), while Illumina and ONT hybrid assemblies  
produced the highest number of SNPs. The number of genes from hybrid assemblies  
with ONT and PacBio long-reads (mean: 4,620 genes) was greater than short-read  
assembly alone (4,478 genes). All nine RagOut hybrid genome assemblies detected  
known mutations in genes associated with MDR-TB and pre-XDR-TB. 
CONCLUSIONS: Unicycler software performed the best in terms of achieving  
contiguous genomes, whereas RagOut improved the quality of Unicycler's genome  
assemblies by providing a longer genome size. Overall, our approach has  
demonstrated that short-read and long-read hybrid assembly can provide a more  
complete genome assembly than short-read assembly alone by detecting pan-genomes  
and more genes, including IS6110, and SNPs. 
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Most phase III trials in drug-resistant tuberculosis have either been  
underpowered to quantify differences in microbiological endpoints or have taken  
up to a decade to complete. Composite primary endpoints, dominated by  
differences in treatment discontinuation and regimen changes, may mask important  
differences in treatment failure and relapse. Although new regimens for  
drug-resistant tuberculosis appear very effective, resistance to new drugs is  
emerging rapidly. There is a need for shorter, safer and more tolerable  
regimens, including those active against bedaquiline-resistant tuberculosis.  
Transitioning from multiple regimen A versus regimen B trials to a single large  
phase III platform trial would accelerate the acquisition of robust estimates of  
relative efficacy and safety. Further efficiencies could be achieved by adopting  
modern adaptive platform designs. Collaboration among trialists, affected  
community representatives, funders and regulators is essential for developing  
such a phase III platform trial for drug-resistant tuberculosis treatment  
regimens. 
 
Publisher: La majorité des essais de phase III relatifs à la tuberculose  
pharmacorésistante soit n'étaient pas assez puissants pour quantifier les  
fluctuations au niveau des critères microbiologiques, soit étaient trop longs,  
se poursuivant parfois pendant dix ans. Les critères primaires composites,  
dominés par des différences dans l'interruption du traitement et les changements  
de schéma, pourraient dissimuler d'importantes variations en termes d'échec  
thérapeutique et de rechute. Bien que les nouveaux traitements contre la  
tuberculose pharmacorésistante semblent très efficaces, la résistance aux  
nouveaux médicaments évolue rapidement. Il est donc nécessaire d'opter pour des  
traitements plus courts, plus sûrs et mieux tolérés, y compris ceux actifs  
contre la tuberculose résistant à la bédaquiline. Délaisser la multitude  
d'essais opposant un schéma de traitement A à un schéma de traitement B pour se  
diriger vers un unique essai plateforme de phase III de grande envergure  
permettrait d'obtenir plus vite des estimations solides concernant l'innocuité  



et l'efficacité relative. En outre, adopter des modèles de plateforme modernes  
et adaptatifs contribuerait à de meilleures performances. Enfin, la  
collaboration entre investigateurs, représentants des communautés concernées,  
bailleurs de fonds et organismes de réglementation est essentielle à  
l'élaboration de ce type d'essai plateforme de phase III sur les traitements  
contre la tuberculose pharmacorésistante. 
 
Publisher: La mayoría de los ensayos en fase III sobre tuberculosis resistente a  
los fármacos no ha tenido la potencia suficiente para cuantificar diferencias en  
los criterios de valoración microbiológicos o ha tardado hasta una década en  
completarse. Los criterios de valoración principales compuestos, dominados por  
las diferencias en la interrupción del tratamiento y los cambios de régimen,  
pueden ocultar diferencias importantes en el fracaso del tratamiento y la  
recaída. Aunque los nuevos regímenes de tratamiento para la tuberculosis  
resistente a los fármacos parecen muy eficaces, la resistencia a los nuevos  
fármacos está apareciendo rápidamente. Se necesitan regímenes de tratamiento más  
cortos, seguros y tolerables, incluidos los activos contra la tuberculosis  
resistente a la bedaquilina. La transición de múltiples ensayos de régimen A  
frente a régimen B a un único gran ensayo de plataforma en fase III aceleraría  
la obtención de estimaciones sólidas de la eficacia y seguridad relativas.  
Podrían lograrse mayores eficiencias si se adoptaran diseños de plataforma  
adaptativos modernos. La colaboración entre los autores de los ensayos, los  
representantes de las comunidades afectadas, los financiadores y los reguladores  
es esencial para desarrollar un ensayo de plataforma en fase III de este tipo  
para los regímenes de tratamiento de la tuberculosis resistente a los fármacos. 
 
Publisher: ةفیعض امإ ةیودلأل مواقملا لسلا ىلع ةثلاثلا ةلحرملا براجت مظعم تناك   

قرغتسا وأ ،ةیجولویبوركیملا ةیاھنلا طاقن يف تافلاتخلاا فاشتكا ىلع ةردقلا   
يتلاو ،ةبكرملا ةیلولأا ةیاھنلا طاقن امأ .نمزلا نم دقع ىلإ لصی ام اھلامكتسا   

ةمھم تافلاتخا بجحت دقف ،ماظنلا تارییغتو جلاعلا فقو يف تافلاتخلال عضخت ام اًبلاغ   
مواقملا لسلا جلاعل ةدیدجلا مظنلا نأ نم مغرلا ىلع .ساكتنلااو جلاعلا لشف يف   

ةجاح كانھ .ةعرسب رھظت ةدیدجلا ةیودلأل ةمواقملا نأ لاإ ،ةیاغلل ةلاعف ودبت ةیودلأل   
لسلا دض ةطشنلا كلت كلذ يف امب ً،لامحت رثكأو اًنامأ رثكأو رصقأ ةیجلاع مظن ىلإ   

ماظنلا براجت نم لاقتنلاا نإ .نیلیوكادیبلل مواقملا  A ماظنلا براجت لباقم ةددعتملا   
B، ىلع لوصحلا عیرست ىلإ يدؤی فوس ،ةثلاثلا ةلحرملا نم ةریبك ةدحاو ةصنم ةبرجت ىلإ   

للاخ نم تاءافكلا نم دیزملا قیقحت نكمیو .ةیبسنلا ةملاسلاو ةیلاعفلل ةیوق تاریدقت   
ةبرجتلا ىلع نیمئاقلا نیب نواعتلا نإ .ةفیكتملا ةثیدحلا ةصنملا تامیمصت جاھتنا ،  

كلت ةصنم ةبرجت ریوطتل اًیرورض دعی نیمظنملاو ،نیلومملاو ،ينعملا عمتجملا يلثممو   
ةیودلأل مواقملا لسلا جلاع مظنل ةثلاثلا ةلحرملا . 

 
Publisher: 大多数关于耐药结核病的 III  

期试验在检测微生物终点差异方面能力不足，或者需要长达十年的时间才能完成。主要复

合终点通常以治疗中断和治疗方案改变方面的差异为主，这可能掩盖了治疗失败和复发风

险方面的重要差异。尽管新的耐药结核病治疗方案看起来非常有效，但新药很快就会产生



耐药性。因此，需要疗程更短、安全性更高、耐受性更好的治疗方案，包括那些对贝达喹

啉耐药结核病有效的治疗方案。从方案  

A 与方案 B 的多项对比试验过渡到单个大型 III  

期平台试验将加速获得对相对疗效和安全性的稳健估计量。可以通过采用现代自适应平台

设计，进一步提高效率。试验人员、受影响的社区代表、资助者和监管机构之间的合作对

于这种开发耐药结核病治疗方案的  

III 期平台试验至关重要。. 
 
Publisher: В большинстве случаев статистическая мощность испытаний фазы III при  
лекарственно-устойчивом туберкулезе не позволяет выявить различия в  
микробиологических конечных точках, а проведение достаточно 
мощных исследований  
занимает до десяти лет. Составные первичные конечные точки, в которых часто  
доминируют различия в прекращении лечения и смене схемы, могут 
маскировать  
важные различия в показателях безуспешного лечения и рецидивов. Несмотря на  
эффективность новых схем лечения лекарственно-устойчивого туберкулеза,  
устойчивость к новым препаратам развивается быстро. Необходимо 
разработать более  
короткие, безопасные и переносимые схемы лечения, в том числе активные 
против  
туберкулеза, устойчивого к бедахилину. Переход от нескольких испытаний 
схемы  
лечения A по сравнению со схемой B к одному большому платформенному 
испытанию  
фазы III ускорит получение надежных оценок относительной эффективности и  
безопасности. Дополнительной эффективности можно добиться за счет 
применения  
современных адаптивных конструкций платформ. Сотрудничество между  
исследователями, представителями затронутых сообществ, 
финансирующими и  
регулирующими органами имеет важное значение для разработки таких 
платформенных  
испытаний схем лечения лекарственно-устойчивого туберкулеза фазы ІІІ. 
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PURPOSE: Tuberculosis (TB) remains a major health threat worldwide, and the  
spread of drug-resistant (DR) TB impedes the reduction of the global disease  
burden. Ebselen (EbSe) targets bacterial thioredoxin reductase (bTrxR) and  
causes an imbalance in the redox status of bacteria. Previous work has shown  
that the synergistic action of bTrxR and sensitization to common antibiotics by  
EbSe is a promising strategy for the treatment of DR pathogens. Thus, we aimed  
to evaluate whether EbSe could enhance anti-TB drugs against Mycobacterium  
marinum (M. marinum) which is genetically related to Mycobacterium tuberculosis  
(Mtb) and resistant to many antituberculosis drugs. 
METHODS: Minimum inhibitory concentrations (MIC) of isoniazid (INH), rifampicin  
(RFP), and streptomycin (SM) against M. marinum were determined by  
microdilution. The Bliss Independence Model was used to determine the adjuvant  
effects of EbSe over the anti-TB drugs. Thioredoxin reductase activity was  
measured using the DTNB assay, and its effects on bacterial redox homeostasis  
were verified by the elevation of intracellular ROS levels and intracellular GSH  
levels. The adjuvant efficacy of EbSe as an anti-TB drug was further evaluated  
in a mouse model of M. marinum infection. Cytotoxicity was observed in the  
macrophage cells Raw264.7 and mice model. 
RESULTS: The results reveal that EbSe acts as an antibiotic adjuvant over SM on  
M. marinum. EbSe + SM disrupted the intracellular redox microenvironment of M.  
marinum by inhibiting bTrxR activity, which could rescue mice from the high  



bacterial load, and accelerated recovery from tail injury with low mammalian  
toxicity. 
CONCLUSION: The above studies suggest that EbSe significantly enhanced the  
anti-Mtb effect of SM, and its synergistic combination showed low mammalian  
toxicity in vitro and in vivo. Further efforts are required to study the  
underlying mechanisms of EbSe as an antibiotic adjuvant in combination with  
anti-TB drug MS. 
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Tuberculosis (TB), a deadly disease caused by Mycobacterium tuberculosis (Mtb)  
infection, remains one of the top killers among infectious diseases worldwide.  
How to increase targeting effects of current anti-TB chemotherapeutics and  
enhance anti-TB immunological responses remains a big challenge in TB and  
drug-resistant TB treatment. Here, mannose functionalized and polyetherimide  
protected graphene oxide system (GO-PEI-MAN) was designed for  
macrophage-targeted antibiotic (rifampicin) and autophagy inducer  
(carbamazepine) delivery to achieve more effective Mtb killings by combining  
targeted drug killing and host immunological clearance. GO-PEI-MAN system  
demonstrated selective uptake by in vitro macrophages and ex vivo macrophages  
from macaques. The endocytosed GO-PEI-MAN system would be transported into  
lysosomes, where the drug loaded Rif@Car@GO-PEI-MAN system would undergo  
accelerated drug release in acidic lysosomal conditions. Rif@Car@GO-PEI-MAN  
could significantly promote autophagy and apoptosis in Mtb infected macrophages,  
as well as induce anti-bacterial M1 polarization of Mtb infected macrophages to  
increase anti-bacterial IFN-γ and nitric oxide production. Collectively,  
Rif@Car@GO-PEI-MAN demonstrated effectively enhanced intracellular Mtb killing  
effects than rifampicin, carbamazepine or GO-PEI-MAN alone in Mtb infected  
macrophages, and could significantly reduce mycobacterial burdens in the lung of  
infected mice with alleviated pathology and inflammation without systemic  
toxicity. This macrophage targeted nanosystem synergizing increased drug killing  
efficiency and enhanced host immunological defense may be served as more  
effective therapeutics against TB and drug-resistant TB. 
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INTRODUCTION: People with Tuberculosis (TB) infection may present with  
glomerulonephritis (GN). The range of presentations, renal pathologies, and  
clinical outcomes are uncertain. Whether clinical features that establish if GN  
etiology is medication or TB related, and possible benefits of immunosuppression  
remain uncertain. 
METHODS: A scoping review was completed, searching MEDLINE, EMBASE, Cochrane  
Central Register of Controlled Trials, Web of Science and Conference Abstracts  
from Inception to December, 2023. The study population included patients with TB  
infection who developed GN and underwent renal biopsy. All data regarding  
presentation, patient characteristics, renal pathology, management of TB and GN,  
and outcomes were summarized. 
RESULTS: There were 62 studies identified, with 130 patients. These cases  
included a spectrum of presentations including acute kidney injury, nephrotic  
syndrome and hypertension, and a range of 10 different renal pathology  
diagnoses. Cases that included immunosuppression and outcomes ranged from  
complete remission to long-term dialysis dependence. The presence of granulomas  
(4/4, 100%), anti-glomerular basement membrane disease (3/3, 100%), amyloidosis  
(75/76, 98.7%), and focal segmental glomerulosclerosis (2/2, 100%) were specific  
for GN being TB-infection related. On the other hand, minimal change disease was  
specific for anti-TB therapy related (7/7, 100%). While patients with more  
aggressive forms of GN commonly were prescribed immunosuppression, this study  
was unable to confirm efficacy. Only rifampin or isoniazid were implicated in  
drug-associated GN. 
DISCUSSION: This study provides a clear rationale for renal biopsy in patients  
with TB and GN, and outlines predictors for the GN etiology. Thus, this study  
establishes key criteria to optimize diagnosis and management of patients with  
TB and GN. 
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Spectinamides are a novel class of narrow-spectrum antitubercular agents with  
the potential to treat drug-resistant tuberculosis infections. Spectinamide 1810  
has shown a good safety record following subcutaneous injection in mice or  
infusion in rats but exhibits transient acute toxicity following bolus  
administration in either species. To improve the therapeutic index of 1810, an  
injectable prodrug strategy was explored. The injectable phosphate prodrug 3408  
has a superior maximum tolerated dose compared to 1810 or Gentamicin. Following  
intravenous administration in rodents, prodrug 3408 was quickly converted to  
1810. The resulting 1810 exposure and pharmacokinetic profile after 3408  
administration was identical to equivalent molar amounts of 1810 given directly  
by intravenous administration. 3408 and the parent 1810 exhibited similar  
overall efficacy in a BALB/c acute tuberculosis efficacy model. Delivery of 1810  
in phosphate prodrug form, therefore, holds the potential to improve further the  
therapeutic index of an already promising tuberculosis antibiotic. 
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BACKGROUND: The whole-genome sequencing (WGS) is becoming an increasingly  
effective tool for rapid and accurate detection of drug resistance in  
Mycobacterium tuberculosis complex (MTBC). This approach, however, has still  
been poorly evaluated on strains from Central and Eastern European countries.  
The purpose of this study was to assess the performance of WGS against  
conventional drug susceptibility testing (DST) for the detection of multi-drug  
resistant (MDR) phenotypes among MTBC clinical strains from Poland and  
Lithuania. 



METHODS: The study included 208 MTBC strains (130 MDR; 78 drug susceptible),  
recovered from as many tuberculosis patients in Lithuania and Poland between  
2018 and 2021. Resistance to rifampicin (RIF) and isoniazid (INH) was assessed  
by Critical Concentration (CC) and Minimum Inhibitory Concentration (MIC) DST as  
well as molecular-based techniques, including line-probe assay (LPA) and WGS.  
The analysis of WGS results was performed using bioinformatic pipeline- and  
software-based tools. 
RESULTS: The results obtained with the CC DST were more congruent with those by  
LPA compared to pipeline-based WGS. Software-based tools showed excellent  
concordance with pipeline-based analysis in prediction of RIF/INH resistance.  
The RIF-resistant strains demonstrated a relatively homogenous MIC distribution  
with the mode at the highest tested MIC value. The most frequent RIF-resistance  
conferring mutation was rpoB S450L. The mode MIC for INH was two-fold higher  
among double katG and inhA mutants than among single katG mutants. The overall  
rate of discordant results between all methods was calculated at 5.3%. Three  
strains had discordant results by both genotypic methods (LPA and pipeline-based  
WGS), one strain by LPA only, three strains by MIC DST, two strains by both MIC  
DST and pipeline-based WGS, and the remaining two strains showed discordant  
results with all three methods, compared to CC DST. 
CONCLUSIONS: Considering MIC DST results, current CCs of the first-line anti-TB  
drugs might be inappropriately high and may need to be revised. Both molecular  
methods demonstrated 100% specificity, while pipeline-based WGS had slightly  
lower sensitivity for RIF and INH than LPA, compared to CC DST. 
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TBAJ-876, a second-generation diarylquinoline with greater antimycobacterial  
activity and a potentially better safety profile compared with bedaquiline, is  
under development for the treatment of drug-susceptible and drug-resistant  
tuberculosis (TB). A phase 1, first-in-human study of TBAJ-876, comprising a  
single-ascending dose (SAD) part including a food effect cohort, a  
multiple-ascending dose (MAD) part, and a relative bioavailability part of  
tablets versus oral suspension, was conducted on 137 healthy adults. A drug-drug  
interaction study was conducted on 28 healthy adults to evaluate the effects of  
TBAJ-876 on a cytochrome P450 3A4 substrate (midazolam) and a P-glycoprotein  
substrate (digoxin). TBAJ-876 was well-tolerated at single doses up to 800 mg  
and multiple doses up to 200 mg for 14 days. No deaths or serious adverse events  
occurred. No episodes of clinically significant prolongation of the QTc interval  
were observed. TBAJ-876 exposures were dose proportional in the SAD and MAD  
studies. TBAJ-876 exhibited multicompartmental pharmacokinetics (PK) with a long  
terminal half-life yielding quantifiable concentrations up to the longest  
follow-up of 10 weeks after a single dose and resulting in accumulation with  
multiple dosing. In the fed state, TBAJ-876 exposures approximately doubled with  
the tablet formulation, whereas M3 metabolite exposures decreased by  
approximately 20%. The relative bioavailability of TBAJ-876 was similar between  
tablets and the oral suspension at 100-mg doses. With co-administration of  
TBAJ-876, the AUC0-inf of midazolam was unchanged and the Cmax was reduced by  
14%; the AUC0-last of digoxin was increased by 51%, and the Cmax was increased  
by 18%. These results support further investigation of TBAJ-876 for the  
treatment of tuberculosis. 
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Thiopeptides are ribosomally biosynthesized and post-translationally modified  
peptides (RiPPs) that potently inhibit the growth of Gram-positive bacteria by  
targeting multiple steps in protein biosynthesis. The poor pharmacological  
properties of thiopeptides, particularly their low aqueous solubility, has  
hindered their development into clinically useful antibiotics. Antimicrobial  
activity screens of a library of Actinomycetota extracts led to discovery of the  
novel polyglycosylated thiopeptides persiathiacins A and B from Actinokineospora  
sp. UTMC 2448. Persiathiacin A is active against methicillin-resistant  
Staphylococcus aureus and several Mycobacterium tuberculosis strains, including  
drug-resistant and multidrug-resistant clinical isolates, and does not  
significantly affect the growth of ovarian cancer cells at concentrations up to  
400 μM. Polyglycosylated thiopeptides are extremely rare and nothing is known  
about their biosynthesis. Sequencing and analysis of the Actinokineospora sp.  
UTMC 2448 genome enabled identification of the putative persiathiacin  
biosynthetic gene cluster (BGC). A cytochrome P450 encoded by this gene cluster  
catalyzes the hydroxylation of nosiheptide in vitro and in vivo, consistent with  
the proposal that the cluster directs persiathiacin biosynthesis. Several genes  
in the cluster encode homologues of enzymes known to catalyze the assembly and  
attachment of deoxysugars during the biosynthesis of other classes of  
glycosylated natural products. One of these encodes a glycosyl transferase that  
was shown to catalyze attachment of a D-glucose residue to nosiheptide in vitro.  
The discovery of the persiathiacins and their BGC thus provides the basis for  
the development of biosynthetic engineering approaches to the creation of novel  
(poly)glycosylated thiopeptide derivatives with enhanced pharmacological  
properties. 
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Mycobacterium abscessus (Mab) is an emerging pathogen that poses a severe health  
threat, especially in people with cystic fibrosis and other chronic lung  
diseases. Available drugs are largely ineffective due to an exquisite intrinsic  
resistance, making Mab infections only comparable to multidrug-resistant  
tuberculosis. Current treatment is based on lengthy multidrug therapy,  
complicated by poor outcomes and high rates of treatment failure, recurrence,  
and mortality. Thus, finding new and more efficient drugs to combat this  
pathogen is urgent. However, drug discovery efforts targeting Mab have been  
limited, and traditional drug screening methods are labor-intensive,  
low-throughput, and do not reflect clinical effectiveness. Therefore, this work  
aimed to develop a new, efficient, and reliable tool for drug screening against  
Mab that can be used in vitro for identifying hits in a high-throughput manner  
and in vivo to select drug candidates for future clinical trials. We engineered  
two stable double-reporter strains of Mab capable of emitting strong fluorescent  
and luminescent signals. This is due to the expression of mScarlet protein and  
luciferase enzyme or the entire lux operon. Importantly, these strains maintain  
the same ground characteristics as the non-transformed Mab strain. We show that  
these new strains can be applied to various setups, from MIC determination in  
broth cultures and macrophage infection assays to in vivo infection (using the  
Galleria mellonella model). Using these strains enhances the potential for  
high-throughput screening of thousands of compounds in a fast and reliable way. 
IMPORTANCE: Mycobacterium abscessus (Mab) is currently considered an "incurable  



nightmare." Its intrinsic resistance, high toxicity, long duration, and low cure  
rates of available therapies often lead to the clinical decision not to treat.  
Moreover, one of the significant drawbacks of anti-Mab drug development is the  
lack of correlation between in vitro susceptibility and clinical efficacy. Most  
drug screening assays are performed on Mab growing in liquid cultures. But being  
an intracellular pathogen, inducing granulomas and biofilm formation, the broth  
culture is far from ideal as in vitro drug-testing setup. This study presents  
new double-reporter Mab strains that allow direct real-time bacterial detection  
and quantification in a non-invasive way. These strains can be applied to an  
extensive range of experimental settings, far surpassing the utility of  
single-reporter bacteria. They can be used in all steps of the pre-clinical  
anti-Mab drug development pipeline, constituting a highly valuable tool to  
increase its success. 
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INTRODUCTION: Antimicrobial resistance in Mycobacterium tuberculosis (MTB) poses  
a significant challenge to tuberculosis (TB) management worldwide. Rifampicin  
resistance (RR) has been associated with the rpoB gene mutation. No study was  
conducted in Tanzania to determine the commonest mutation. The inconsistent  
findings from various studies support the need to determine whether reported  
mutation patterns are applicable in our setting. We determined the frequency of  
rpoB gene mutation and factors associated with RR, which were detected using  
GeneXpert MTB/RIF assay. 
METHODS: We conducted a retrospective cross-sectional study involving data from  
the National Tuberculosis and Leprosy Program database from 2020 to 2022 for  



cases investigated using GeneXpert MTB/RIF assay. Descriptive analysis was  
performed to determine the frequency of categorical variables. The chi-square  
test and logistic regression analysis assessed the relationship between the  
independent variables and outcome. The 95% confidence interval and a  
significance level of p<0.05 were used to assess the strength of association. 
RESULTS: A total of 56,004 participants had a status of MTB and RR, where  
38,705/56,004 (69.11%) were males. Probe E mutation (codon 529-533), 89/219  
(40.64%) was predominant. Human immunodeficiency virus (HIV)-positive patients  
had a higher gene mutation, 134/10601 (1.26%) than HIV-negative, 306/45016  
(0.68%) (p<0.001). Patients with both pulmonary and extra-pulmonary TB had about  
four times greater odds of developing rifampicin resistance (AOR 3.88, 95%CI:  
1.80-8.32). RR was nearly nine times higher in previously treated patients than  
new patients (AOR 8.66, 95% CI: 6.97-10.76). HIV-positive individuals had nearly  
twice the odds of developing RR than HIV-negative individuals (AOR 1.91, 95%CI:  
1.51-2.42). 
CONCLUSION: The rate of RR was lower compared to other studies in Tanzania, with  
probe E mutations the most prevalent. Patients with disseminated TB, HIV  
co-infection and those with prior exposure to anti-TB had more risk of RR. The  
findings highlight the need to strengthen surveillance of multidrug-resistant TB  
among high risk patients. 
 
Copyright: © 2024 Torokaa 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.0296563 
PMCID: PMC11346956 
PMID: 39186753 [Indexed for MEDLINE] 
 
Conflict of interest statement: The authors have declared that no competing  
interests exist. 
 
33. Drug-resistant tuberculosis care and treatment outcomes over the last 15 years  
in Ethiopia: Results from a mixed-method review of trends. 
 
PLoS One. 2024 Aug 26;19(8):e0306076. doi: 10.1371/journal.pone.0306076.  
eCollection 2024. 
 
Tesema E(1), Biru M(1), Leta T(2), Kumsa A(2), Liaulseged A(2), Gizatie G(1),  
Bogale T(1), Million M(1), Datiko DG(3), Gebreyohannes A(1), Molla Y(3), Hiruy  
N(3), Mebnga M(4), Suarez PG(5), Dememew ZG(3), Jerene D(6). 
 
Author information: 
(1)USAID Eliminate TB Project, KNCV Tuberculosis Foundation, Addis Ababa,  
Ethiopia. 



(2)Ministry of Health, National TB, Leprosy and other Lung Disease Program,  
Addis Ababa, Ethiopia. 
(3)USAID Eliminate TB Project, Management Sciences for Health, Addis Ababa,  
Ethiopia. 
(4)KNCV Tuberculosis Foundation, Moscow, Russia. 
(5)Management Sciences for Health, Arlington, VA, United States of America. 
(6)KNCV Tuberculosis Foundation, The Hague, The Netherlands. 
 
BACKGROUND AND OBJECTIVES: Drug resistant tuberculosis (DR-TB) remains a global  
challenge with about a third of the cases are not detected. With the recent  
advances in the diagnosis and treatment follow-up of DR-TB, there have been  
improvements with treatment success rates. However, there is limited evidence on  
the successful models of care that have consistently registered good outcomes.  
Our aim was to assess Ethiopia's experience in scaling up an ambulatory,  
decentralized model of care while managing multiple regimen transition processes  
and external shocks. 
METHODS: This was a cross-sectional, mixed-method study. For the quantitative  
data, we reviewed routine surveillance data for the period 2009-2022 and  
collected additional data from publicly available reports. We then analyzed the  
data descriptively. Qualitative data were collected from program reports,  
quarterly presentations, minutes of technical working group meetings, and  
clinical review committee reports and analyzed thematically. 
RESULTS: The number of DR-TB treatment initiating centers increased from 1 to  
67, and enrollment increased from 88 in 2010 to 741 in 2019, but declined to 518  
in 2022. A treatment success rate (TSR) of over 70% was sustained. The  
decentralized and ambulatory service delivery remained the core service delivery  
model. The country successfully navigated multiple regimen transitions,  
including the recently introduced six-month short oral regimen. Several  
challenges remain, including the lack of strong and sustainable specimen  
transportation system, lack of established systems for timely tracing and  
linking of missed DR-TB cases, and data quality issues. 
CONCLUSIONS: Ethiopia scaled up a decentralized ambulatory model of care, kept  
up to date with recent developments in treatment regimens, and maintained a high  
TSR, despite the influence of multiple external challenges. The recent decline  
in case notification requires a deeper look into the underlying reasons. The  
feasibility of fully integrating DR-TB treatment and follow up at community  
level should be explored further. 
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Fluoroquinolone resistance is a major challenge in treating Multidrug-Resistant  
Tuberculosis globally. The GenoType MTBDRsl Ver 2.0, endorsed by the WHO, was  
used to characterize fluoroquinolone resistance. The fluoroquinolone resistance  
rates in the MDR-TB, Rifampicin-Resistant TB, and non-MDR-TB were 33%, 16.5%,  
and 5.4%, respectively. The most common mutation found in  
fluoroquinolone-resistant isolates was D94G (49.5%) in the gyrA gene. Of the 150  
MDR-TB isolates, the prevalence of Extensively Drug-Resistant Tuberculosis and  
pre-XDR-TB was 1.33% and 30%, respectively. Among the 139 RR-TB isolates,  
pre-XDR-TB prevalence was 15.8%. The fluoroquinolone resistance rates were 5.12%  
among the 1230 isoniazid-monoresistant isolates. The study found that MDR-TB and  
RR-TB have higher risk of fluoroquinolone resistance than non-MDR tuberculosis.  
Rifampicin-resistant isolates with a mutation at codon S450L have a higher risk  
(RR = 12.96; 95%CI: 8.34-20.13) of developing fluoroquinolone resistance than  
isolates with mutations at other codons in the rpoB gene. Isoniazid-resistant  
isolates with a mutation at codon S315T have a higher risk (RR = 2.09; 95%CI:  
1.25-3.50) of developing fluoroquinolone resistance. The study concludes that  
rapid diagnosis of fluoroquinolone resistance before starting treatment is  
urgently needed to prevent the spread and increase of resistance and to achieve  
better treatment outcomes in areas where it is higher. 
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The Philippines is a high-incidence country for tuberculosis, with the  
increasing prevalence of multi- (MDR-TB) and extensively-drug (XDR-TB) resistant  
Mycobacterium tuberculosis strains posing difficulties to disease control.  
Understanding the genetic diversity of circulating strains can provide insights  
into underlying drug resistance mutations and transmission dynamics, thereby  
assisting the design of diagnostic tools, including those using next generation  
sequencing (NGS) platforms. By analysing genome sequencing data of 732 isolates  
from Philippines drug-resistance survey collections spanning from 2011 to 2019,  
we found that the majority belonged to lineages L1 (531/732; 72.5%) and L4  
(European-American; n = 174; 23.8%), with the Manila strain (L1.2.1.2.1) being  
the most prominent (475/531). Approximately two-thirds of isolates were found to  
be at least MDR-TB (483/732; 66.0%), and potential XDR-TB genotypic resistance  
was observed (3/732; 0.4%), highlighting an emerging problem in the country.  
Genotypic resistance was highly concordant with laboratory drug susceptibility  
testing. By finding isolates with (near-)identical genomic variation, five major  
clusters containing a total of 114 isolates were identified: all containing  
either L1 or L4 isolates with at least MDR-TB resistance and spanning multiple  
years of collection. Closer inspection of clusters revealed transmission in  
prisons, some involving isolates with XDR-TB, and mutations linked to third-line  
drug bedaquiline. We have also identified previously unreported mutations linked  
to resistance for isoniazid, rifampicin, ethambutol, and fluoroquinolones.  
Overall, this study provides important insights into the genetic diversity,  
transmission and circulating drug resistance mutations of M. tuberculosis in the  
Philippines, thereby informing clinical and surveillance decision-making, which  
is increasingly using NGS platforms. 
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BACKGROUND: Tuberculosis (TB) is amongst the leading causes of death from an  
infectious disease, with an estimated 1.3 million deaths from TB in 2022.  
Approximately 25% of the global population is estimated to be infected with the  
TB bacterium, giving rise to 10.6 million episodes of TB disease in 2022. The  
prevalence of diabetes influences TB incidence and TB mortality. It is  
associated not only with an increased risk of TB disease but also death during  
TB treatment, TB relapse after treatment completion and multidrug-resistant TB.  
Since 2011, the World Health Organization (WHO) has recommended collaborative TB  
and diabetes activities as outlined in the Collaborative Framework for Care and  
Control of TB and Diabetes. 
OBJECTIVES: To determine the prognostic value of diabetes mellitus (DM) in the  
general population of adults, adolescents and children for predicting  
tuberculosis disease. 
SEARCH METHODS: We searched the literature databases MEDLINE (via PubMed) and  
WHO Global Index Medicus, and the WHO International Clinical Trials Registry  
Platform (ICTRP) on 3 May 2023 (date of last search for all databases); we  
placed no restrictions on the language of publication. 
SELECTION CRITERIA: We included retrospective and prospective cohort studies,  
irrespective of publication status or language. The target population comprised  
adults, adolescents and children from diverse settings, encompassing outpatient  
and inpatient cohorts, with varying comorbidities and risk of exposure to  
tuberculosis. 
DATA COLLECTION AND ANALYSIS: We used standard Cochrane methodology and the  
Quality In Prognosis Studies (QUIPS) tool. Prognostic factors assessed at  
enrolment/baseline included diabetes, as defined by the individual studies,  
encompassing patient-reported status, abstracted from medical records or claims  



data, or diagnosed by plasma glucose/glycosylated haemoglobin. The primary  
outcome was the incidence of tuberculosis disease. The secondary outcome was  
recurrent TB disease. We performed a random-effects meta-analysis for the  
adjusted hazard ratios, risk ratios, or odds ratios, employing the restricted  
maximum likelihood estimation. We rated the certainty of the evidence using the  
GRADE approach. 
MAIN RESULTS: We included 48 cohort studies with over 61 million participants  
from the six WHO regions. However, the representation was variable as eight  
population-based studies were from South Korea and 19 from China, with  
overlapping study periods, and only one from the African region (Ethiopia). All  
studies included adults, and nine studies also included children and  
adolescents. Most studies diagnosed DM based on clinical records, including  
fasting blood glucose levels or glucose-lowering treatments. The studies did not  
distinguish between type 1 and type 2 DM; only one study focused on type 1 DM.  
Diagnosis and exclusion of TB were performed using culture or molecular  
WHO-recommended rapid diagnostic tests (mWRD) in only 12 studies, which could  
have biassed the effect estimate. The median follow-up time was five years  
(interquartile range 1.5 to 10, range 1 to 16.9), and the studies primarily  
reported an adjusted hazard ratio from a multivariable Cox-proportional hazard  
model. Hazard Ratios (HR) The HR estimates represent the highest certainty of  
the evidence, explored through sensitivity analyses and excluding studies at  
high risk of bias. We present 95% confidence intervals (CI) and prediction  
intervals, which show between-study heterogeneity represented in measuring the  
variability of effect sizes (i.e. the interval within which the effect size of a  
new study would fall considering the same population of studies included in the  
meta-analysis). DM may increase the risk of tuberculosis disease (HR 1.90, 95%  
CI 1.51 to 2.40; prediction interval 0.83 to 4.39; 10 studies; 11,713,023  
participants). The certainty of the evidence is low, due to a moderate risk of  
bias across studies and inconsistency. Considering a risk without diabetes of  
129 cases per 100,000 population, this represents 102 more (59 to 153 more)  
cases per 100,000. When stratified by follow-up time, the results are more  
consistent across < 10 years follow-up (HR 1.52, 95% CI 1.47 to 1.57; prediction  
interval 1.45 to 1.59; 7 studies; 10,380,872 participants). This results in a  
moderate certainty of the evidence due to a moderate risk of bias across  
studies. However, at 10 or more years of follow-up, the estimates yield a wider  
CI and a higher HR (HR 2.44, 95% CI 1.22 to 4.88; prediction interval 0.09 to  
69.12; 3 studies; 1,332,151 participants). The certainty of the evidence is low  
due to the moderate risk of bias and inconsistency. Odds Ratio (OR) DM may  
increase the odds of tuberculosis disease (OR 1.61, 95% CI 1.27 to 2.04;  
prediction interval 0.96 to 2.70; 4 studies; 167,564 participants).  
Stratification by follow-up time was not possible as all studies had a follow-up  
< 10 years. The certainty of the evidence is low due to a moderate risk of bias  
and inconsistency. Risk Ratio (RR) The RR estimates represent the highest  
certainty of the evidence, explored through sensitivity analyses and excluding  
studies at high risk of bias. DM probably increases the risk of tuberculosis  
disease (RR 1.60, 95% CI 1.42 to 1.80; prediction interval 1.38 to 1.85; 6  



studies; 44,058,675 participants). Stratification by follow-up time was not  
possible as all studies had a follow-up < 10 years. The certainty of the  
evidence is moderate due to a moderate risk of bias. 
AUTHORS' CONCLUSIONS: Diabetes probably increases the risk of developing TB  
disease in the short term (< 10 years) and may also increase the risk in the  
long term (≥ 10 years). As glycaemic control and access to care may be potential  
effect modifiers of the association between diabetes and the risk of TB disease,  
the overall estimates should be interpreted with caution when applied locally.  
Policies targeted at reducing the burden of diabetes are needed to contribute to  
the aims of ending TB. Large population-based cohorts, including those derived  
from high-quality national registries of exposures (diabetes) and outcomes (TB  
disease), are needed to provide estimates with a high certainty of evidence of  
this risk across different settings and populations, including low- and  
middle-income countries from different WHO regions. Moreover, studies including  
children and adolescents and currently recommended methods for diagnosing TB  
would provide more up-to-date information relevant to practice and policy. 
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BACKGROUND: Whole-genome sequencing (WGS)-based prediction of drug resistance in  
Mycobacterium tuberculosis has the potential to guide clinical decisions in the  
design of optimal treatment regimens. 
METHODS: We utilized WGS to investigate drug resistance mutations in a  
32-year-old Tanzanian male admitted to Kibong'oto Infectious Diseases Hospital  
with a history of interrupted multidrug-resistant tuberculosis treatment for  
more than three years. Before admission, he received various all-oral  
bedaquiline-based multidrug-resistant tuberculosis treatment regimens with  
unfavourable outcomes. 
RESULTS: Drug susceptibility testing of serial M. tuberculosis isolates using  
Mycobacterium Growth Incubator Tubes culture and WGS revealed resistance to  
first-line anti-TB drugs, bedaquiline, and fluoroquinolones but susceptibility  
to linezolid, clofazimine, and delamanid. WGS of serial cultured isolates  
revealed that the Beijing (Lineage 2.2.2) strain was resistant to bedaquiline,  
with mutations in the mmpR5 gene (Rv0678. This study also revealed the emergence  
of two distinct subpopulations of bedaquiline-resistant tuberculosis strains  
with Asp47f and Glu49fs frameshift mutations in the mmpR5 gene, which might be  
the underlying cause of prolonged resistance. An individualized regimen  
comprising bedaquiline, delamanid, pyrazinamide, ethionamide, and  
para-aminosalicylic acid was designed. The patient was discharged home at month  
8 and is currently in the ninth month of treatment. He reported no cough, chest  



pain, fever, or chest tightness but still experienced numbness in his lower  
limbs. 
CONCLUSION: We propose the incorporation of WGS in the diagnostic framework for  
the optimal management of patients with drug-resistant and extensively  
drug-resistant tuberculosis. 
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BACKGROUND: Despite the introduction of bedaquiline (Bdq) containing all-oral  
regimens for treating patients with rifampicin resistant/multidrug resistant  
tuberculosis (MDR/RR-TB) in 2019, data on its effectiveness in Pakistan, which  
has the fifth highest MDR-TB burden, is lacking. This study evaluates treatment  
outcomes and identifies factors associated with unsuccessful outcomes among  
MDR/RR-TB patients treated with an all-oral longer treatment regimen (LTR). 
METHODS: This retrospective record review included all microbiologically  
confirmed pulmonary MDR/RR-TB patients treated with an all-oral LTR between  
August 2019 and February 2021 across nine PMDT centres in Pakistan.  
Sociodemographic and clinical data were retrieved from the Electronic Nominal  
Recording and Reporting System. Treatment outcomes, defined by WHO criteria,  
were analysed using SPSS and multivariate binary logistic regression to identify  
factors associated with unsuccessful outcomes. A p-value < 0.05 was considered  
statistically significant. 



RESULTS: The final analysis included 644 MDR/RR-TB patients (mean age  
37.9 ± 17.6 years), mostly male (53.0 %), underweight (68.0 %), with TB  
treatment history (66.1 %), MDR-TB (84.9 %), lung cavitation (71.0 %), and no  
comorbidities (86.4 %). Fluoroquinolone resistance was found in 41.9 %, 16 % had  
used second-line drugs, and 9.8 % had previous MDR-TB treatment. A total of 400  
(62.1 %) patients were declared cured, 53 (8.2 %) treatment completed, 117  
(18.2 %) died, 37 (5.7 %) lost to follow-up (LTFU), and 37 (5.7 %) treatment  
failures. Overall treatment success rate was 70.3 % (n = 453). In multivariate  
analysis, history of TB treatment (OR:1.63, 95 %CI:1.09-2.64, p = 0.023),  
previous SLD use (OR:2.09, 95 %CI: 1.20-3.37, p = 0.012), resistance to Z  
(OR:0.43, 95 %CI: 0.20-0.81, p = 0.023), and resistance to > 5 drugs (OR:3.12,  
95 %CI:1.36-11.64, p = 0.013) were significantly associated with death and  
treatment failure. Whereas, lung cavitation had statistically significant  
association with LTFU (OR:2.66, 95 %CI:1.10-7.32, p = 0.045). 
CONCLUSION: Treatment success rate (70.3 %) in this study fell below the WHO  
recommended target success rate (>90 %). Enhanced clinical management, coupled  
with special attention to patients exhibiting identified risk factors could  
improve treatment outcomes. 
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Lack of appropriate early diagnostic tools for drug-resistant tuberculosis  
(DR-TB) and their incomplete drug susceptibility testing (DST) profiling is  
concerning for TB disease control. Existing methods, such as phenotypic DST  
(pDST), are time-consuming, while Xpert MTB/RIF (Xpert) and line probe assay  
(LPA) are limited to detecting resistance to few drugs. Targeted next-generation  
sequencing (tNGS) has been recently approved by WHO as an alternative approach  
for rapid and comprehensive DST. We aimed to investigate the performance and  
feasibility of tNGS for detecting DR-TB directly from clinical samples in  
Bangladesh. pDST, LPA and tNGS were performed among 264 sputum samples, either  
rifampicin-resistant (RR) or rifampicin-sensitive (RS) TB cases confirmed by  
Xpert assay. Resistotypes of tNGS were compared with pDST, LPA and composite  
reference standard (CRS, resistant if either pDST or LPA showed a resistant  
result). tNGS results revealed higher sensitivities for rifampicin (RIF)  
(99.3%), isoniazid (INH) (96.3%), fluoroquinolones (FQs) (94.4%), and  
aminoglycosides (AMGs) (100%) but comparatively lower for ethambutol (76.6%),  
streptomycin (68.7%), ethionamide (56.0%) and pyrazinamide (50.7%) when compared  
with pDST. The sensitivities of tNGS for INH, RIF, FQs and AMGs were 93.0%,  
96.6%, 90.9%, and 100%, respectively and the specificities ranged from 91.3 to  
100% when compared with CRS. This proof of concept study, conducted in a  
high-burden setting demonstrated that tNGS is a valuable tool for identifying  
DR-TB directly from the clinical specimens. Its feasibility in our laboratory  
suggests potential implementation and moving tNGS from research settings into  
clinical settings. 
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BACKGROUND: COVID-19 pandemic has disrupted tuberculosis (TB) services in many  
countries, but the impacts on sites of involvement, drug susceptibility, smear  
positivity and clinical outcomes, and clinical outcomes of co-infection with  
influenza and COVID-19 remain unclear. 
METHODS: Descriptive epidemiological study using episode-based and patient  
unique data of tuberculosis from Hospital Authority's territory-wide electronic  
medical record database, comparing baseline (January 2015-December 2019) and  
COVID-19 period (January 2020-December 2022), followed by univariate and  
multivariate analyses. Effects of co-infection with influenza and COVID-19 were  
investigated. 
RESULTS: The study included 10,473 episodes of laboratory-confirmed TB, with  
6818 in baseline period and 3655 during COVID-19 period. During COVID-19 period,  
TB patients had a lower proportion of smear positivity (49.2 % vs 54.7 %,  
P < 0.001), and fewer cases of extrapulmonary TB (7.0 % vs 8.0 %, P = 0.078) and  
multidrug resistant TB (1.0 % vs 1.6 %, P = 0.020). Mortality was higher in TB  
patients with COVID-19 coinfection (OR 1.7, P = 0.003) and influenza coinfection  
(OR 2.6, P = 0.004). During COVID-19 period, there were higher rates of  
treatment delay (20.5 % vs 15.5 %, P < 0.001) and episodic death (15.1 % vs  
13.3 %, P = 0.006). Factors associated with higher mortality included age ≥ 70  
years (OR 7.24), treatment delay (OR 2.16), extrapulmonary TB (OR 2.13). smear  
positivity (OR 1.71) and Charlson comorbidity index score ≥ 3 (OR 1.37). Higher  
mortality was observed with co-infection by influenza (OR 1.18) and COVID-19 (OR  
1.7). 
CONCLUSIONS: The epidemiology and outcomes of TB were changed during COVID-19  
period. Mortality was higher during COVID-19 period and with co-infection by  
influenza and COVID-19. 
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BACKGROUND: The Beijing genotype of Mycobacterium tuberculosis (Mtb) has sparked  
debate regarding its virulence and transmissibility. This study contributes to  
this discussion by assessing its effect on the risk of latent tuberculosis  
infection (LTBI), active tuberculosis (TB) disease among contacts, and  



clustering of known TB cases. 
METHODS: We conducted a retrospective cohort study using the records of 4457  
culture-confirmed TB patients and their contacts (20,448) reported to the  
Florida Department of Health between 2009 and 2023. Univariate and multivariate  
analyses were used to evaluate the effect of the Beijing strain on LTBI, active  
TB risk among contacts, and case clustering. 
RESULTS: Our study revealed no significant difference in transmissibility  
between the Beijing and non-Beijing genotypes among contacts. LTBI prevalence  
was 19.9%, slightly higher in non-Beijing than Beijing genotypes (20.2% vs.  
15.5%, p < 0.001). The prevalence of active TB was 1.8%, with no significant  
difference between the Beijing and non-Beijing genotypes (1.4% vs. 1.8%,  
p = 0.296). Increased LTBI risk was associated with older age, male sex,  
Hispanic ethnicity, multidrug-resistant TB exposure, household exposure, and a  
longer exposure duration. Active TB risk was higher for males, HIV-positive  
individuals, and contacts with more prolonged exposure to index cases. The  
Beijing genotype was associated with increased TB case clustering (aOR = 1.98,  
95%CI: 1.53, 2.55, p < 0.001) as compared to the non-Beijing genotypes. US  
birthplace (aOR = 2.75, 95%CI: 2.37, 3.19, p < 0.001), pulmonary disease  
(aOR = 1.27, 95%CI: 1.04, 1.56, p < 0.020), cavitary TB (aOR = 1.25, 95% CI:  
1.08, 1.44, p < 0.003), previous year alcohol use (aOR = 1.68, 95%CI: 1.38,  
2.04, p < 0.001), and recreational drug use (aOR = 1.32, 95%CI: 1.04, 1.67,  
p < 0.024) were also associated with an increased risk of TB case clustering. 
CONCLUSION: While the Beijing genotype did not increase the risk of LTBI or  
active TB among contacts, it showed a higher tendency for case clustering.  
Hence, interventions should prioritize populations where this genotype is  
prevalent. 
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BACKGROUND: Tuberculosis (TB) is the leading cause of mortality by an infectious  
disease worldwide. Despite national and international efforts, the world is not  
on track to end TB by 2030. Antibiotic treatment of TB is longer than for most  
infectious diseases and is complicated by frequent adverse events. To counter  
emerging Mycobacterium tuberculosis drug resistance and provide effective, safe  
drug treatments of shorter duration, novel anti-TB medicines, and treatment  
regimens are needed. Through a joint global effort, more candidate medicines are  
in the clinical phases of drug development than ever before. 
OBJECTIVES: To review anti-TB medicines and treatment regimens under clinical  
evaluation for the future treatment of drug-susceptible and drug-resistant TB. 
SOURCES: Pre-clinical and clinical studies on novel anti-TB drugs. 
CONTENT: Description of novel protein synthesis inhibitors (oxazolidinones and  
oxaboroles), respiratory chain inhibitors (diarylquinolines and cytochrome bc1  
complex inhibitor), cell wall inhibitors (decaprenylphosphoryl-β-d-ribose  
2'-epimerase, inhibitors, thioamides, and carbapenems), and cholesterol  
metabolism inhibitor currently evaluated in clinical trials and novel clinical  
trial platforms for the evaluation of treatment regimens, rather than single  
entities. 
IMPLICATIONS: A large number of potential anti-TB candidate medicines and  
innovations in clinical trial design for the evaluation of regimens, rather than  
single medicines, provide hope for improvements in the treatment of TB. 
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OBJECTIVES: India's projected silica-dust-exposed workers will be 52 million at  
the end of 2025. The elimination of tuberculosis (TB) is also targeted in India  
by 2025. Scientists in India have already pointed out that unless silicosis is  
controlled, the said elimination will be difficult to achieve. 
METHODS AND RESULTS: This study provides evidence of an increasing incidence of  
tuberculosis (TB) including multidrug-resistant TB (MDR-TB) with mortality owing  
to treatment failure among the silica dust-exposed workers compared to their  
unexposed counterpart. It was also observed that TB as well as MDR-TB were  
directly proportional to the dose and/or duration of silica dust exposure  
(progression of silica-dust induced lung damage). This means the occurrence of  
both TB and MDR-TB is lowest in the unexposed group, moderate in the  
radiologically negative but silica dust-exposed group (subradiological silicosis  
owing to moderate exposure), and highest in the radiologically confirmed  
silicotic workers (maximally exposed group). Because India has a huge burden of  
silicosis cases, the said cases are vulnerable to pulmonary TB, including  
MDR-TB. The study indicates there will be an emergence of MDR-TB among the  
silica dust-exposed workers unless appropriate intervention measures are  
initiated with immediate effect. Failure to do so, it will probably lead to a  
silent epidemic of silicotuberculosis in India shortly. 
CONCLUSIONS: It is important to have tools to detect silicosis cases quickly and  
at an early stage to identify a vulnerable population and adopt an effective  
intervention measure. 
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BACKGROUND: Tuberculosis (TB), one of the deadliest infectious diseases  
globally, is increasingly exacerbated in China by the emergence of resistant  
Mycobacterium tuberculosis (MTB) strains. Drug-resistant TB, including  
mono-drug-resistant TB, multidrug-resistant TB (MDR-TB), and extensively  
drug-resistant TB (XDR-TB), presents significant public health challenges. 
METHODS: We conducted a systematic literature review from January 2010 to  
February 2024 using databases such as PubMed, Embase, Web of Science, and Google  
Scholar. Our focus was on empirical data related to drug resistance patterns in  
newly diagnosed TB cases. Non-empirical studies were excluded through meticulous  
filtering. For the meta-analysis, we used Review Manager (RevMan) 5.2 and  
assessed evidence quality using the Newcastle-Ottawa Scale (NOS). 
RESULTS: Our search strategy identified 40 studies that met the inclusion  
criteria, encompassing a total sample size of 87,667 participants. Among new TB  
cases, the estimated prevalence of MDR-TB in China was 6.9% (95% CI: 5.6-8.1%).  
Prevalence rates for mono-drug resistance to first-line anti-TB medications were  
as follows: isoniazid at 18.2% (95% CI: 16.4-20.6%), rifampicin at 10.5% (95%  
CI: 8.6-12.8%), and ethambutol at 5.7% (95% CI: 4.1-7.3%). The prevalence of  
streptomycin resistance, a former first-line anti-TB drug, was 17.1% (95% CI:  
14.6-19.1%). The prevalence of other types of mono-drug resistance was 15.2%  
(95% CI: 13.9-17.3%), and for XDR-TB, it was 0.9% (95% CI: 0.6-1.4%). 



CONCLUSIONS: The high prevalence of drug-resistant TB in China poses a  
significant public health challenge. There is an urgent need for targeted  
interventions and continued surveillance to combat the spread of drug-resistant  
TB. 
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INTRODUCTION: Single-nucleotide variants (SNVs) in Mycobacterium tuberculosis  
(M. tuberculosis) genomes can predict multidrug resistance (MDR) but not all  
phenotype-genotype correlations can be explained. We investigated SNVs in efflux  
pumps (EPs) in the context of M. tuberculosis drug resistance. 
METHODS: We analysed 2221 M. tuberculosis genomes from 1432 susceptible and 200  
MDR, 172 pre-extensively drug resistant (XDR) and 417 XDR isolates. Analysis of  
47 EP genes was conducted using MTB-VCF, an in-house bioinformatics pipeline.  
SNVs were categorized according to their SIFT/Polyphen scores. Resistance  
genotypes were also called using the TB-Profiler tool. 
RESULTS: Genome comparisons between susceptible and drug resistant (DR) isolates  
identified 418 unique SNVs in EP of which; 53.5% were in MDR, 68.9% in pre-XDR  
and 61.3% in XDR isolates. Twenty EPs had unique SNVs with a high SIFT/PolyPhen  
score, comprising 38 unique SNVs. Sixteen SNVs across 12 EP genes were  
significantly associated with drug resistance and enriched in pre-XDR and XDR  
strains. These comprised 12 previously reported SNVs (in Rv0191, Rv0507, Rv0676,  
Rv1217, Rv1218, Rv1273, Rv1458, Rv1819, and Rv2688) and 4 novel SNVs (in Rv1877  
and Rv2333). We investigated their presence in genomes of 52 MDR isolates with  
phenotype-genotype discrepancies to rifampicin (RIF), isoniazid (INH), or  
fluoroquinolones. SNVs associated with RIF and INH (Rv1217_1218, Rv1819, Rv0450,  



Rv1458, Rv3827, Rv0507, Rv0676, Rv1273, and Rv2333), and with fluoroquinolone  
(Rv2688) resistance were present in these discrepant strains. 
CONCLUSIONS: Considering SNVs in EPs as part of M. tuberculosis genome-based  
resistance interpretation may add value, especially in evaluation of XDR  
resistance in strains with phenotype-genotype discrepancies. 
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BACKGROUND: The current tuberculosis (TB) drug development pipeline is being  
re-populated with candidates, including nitroimidazoles such as pretomanid, that  
exhibit a potential to shorten TB therapy by exerting a bactericidal effect on  
non-replicating bacilli. Based on results from preclinical and early clinical  
studies, a four-drug combination of bedaquiline, pretomanid, moxifloxacin, and  
pyrazinamide (BPaMZ) regimen was identified with treatment-shortening potential  
for both drug-susceptible (DS) and drug-resistant (DR) TB. This trial aimed to  
determine the safety and efficacy of BPaMZ. We compared 4 months of BPaMZ to the  
standard 6 months of isoniazid, rifampicin, pyrazinamide, and ethambutol (HRZE)  
in DS-TB. 6 months of BPaMZ was assessed in DR-TB. 
METHODS: SimpliciTB was a partially randomised, phase 2c, open-label, clinical  
trial, recruiting participants at 26 sites in eight countries. Participants aged  
18 years or older with pulmonary TB who were sputum smear positive for acid-fast  
bacilli were eligible for enrolment. Participants with DS-TB had Mycobacterium  
tuberculosis with sensitivity to rifampicin and isoniazid. Participants with  
DR-TB had M tuberculosis with resistance to rifampicin, isoniazid, or both.  
Participants with DS-TB were randomly allocated in a 1:1 ratio, stratified by  
HIV status and cavitation on chest radiograph, using balanced block  
randomisation with a fixed block size of four. The primary efficacy endpoint was  
time to sputum culture-negative status by 8 weeks; the key secondary endpoint  
was unfavourable outcome at week 52. A non-inferiority margin of 12% was chosen  
for the key secondary outcome. Safety and tolerability outcomes are presented as  



descriptive analyses. The efficacy analysis population contained patients who  
received at least one dose of medication and who had efficacy data available and  
had no major protocol violations. The safety population contained patients who  
received at least one dose of medication. This study is registered with  
ClinicalTrials.gov (NCT03338621) and is completed. 
FINDINGS: Between July 30, 2018, and March 2, 2020, 455 participants were  
enrolled and received at least one dose of study treatment. 324 (71%)  
participants were male and 131 (29%) participants were female. 303 participants  
with DS-TB were randomly assigned to 4 months of BPaMZ (n=150) or HRZE (n=153).  
In a modified intention-to-treat (mITT) analysis, by week 8, 122 (84%) of 145  
and 70 (47%) of 148 participants were culture-negative on 4 months of BPaMZ and  
HRZE, respectively, with a hazard ratio for earlier negative status of 2·93 (95%  
CI 2·17-3·96; p<0·0001). Median time to negative culture (TTN) was 6 weeks (IQR  
4-8) on 4 months of BPaMZ and 11 weeks (6-12) on HRZE. 86% of participants with  
DR-TB receiving 6 months of BPaMZ (n=152) reached culture-negative status by  
week 8, with a median TTN of 5 weeks (IQR 3-7). At week 52, 120 (83%) of 144,  
134 (93%) of 144, and 111 (83%) of 133 on 4 months of BPaMZ, HRZE, and 6 months  
of BPaMZ had favourable outcomes, respectively. Despite bacteriological  
efficacy, 4 months of BPaMZ did not meet the non-inferiority margin for the key  
secondary endpoint in the pre-defined mITT population due to higher withdrawal  
rates for adverse hepatic events. Non-inferiority was demonstrated in the  
per-protocol population confirming the effect of withdrawals with 4 months of  
BPaMZ. At least one liver-related treatment-emergent adverse effect (TEAE)  
occurred among 45 (30%) participants on 4 months of BPaMZ, 38 (25%) on HRZE, and  
33 (22%) on 6 months of BPaMZ. Serious liver-related TEAEs were reported by 20  
participants overall; 11 (7%) among those on 4 months of BPaMZ, one (1%) on  
HRZE, and eight (5%) on 6 months of BPaMZ. The most common reasons for  
discontinuation of trial treatment were hepatotoxicity (ten participants [2%]),  
increased hepatic enzymes (nine participants [2%]), QTcF prolongation (three  
participants [1%]), and hypersensitivity (two participants [<1%]). 
INTERPRETATION: For DS-TB, BPaMZ successfully met the primary efficacy endpoint  
of sputum culture conversion. The regimen did not meet the key secondary  
efficacy endpoint due to adverse events resulting in treatment withdrawal. Our  
study demonstrated the potential for treatment-shortening efficacy of the BPaMZ  
regimen for DS-TB and DR-TB, providing clinical validation of a murine model  
widely used to identify such regimens. It also highlights that novel,  
treatment-shortening TB treatment regimens require an acceptable toxicity and  
tolerability profile with minimal monitoring in low-resource and high-burden  
settings. The increased risk of unpredictable severe hepatic adverse events with  
4 months of BPaMZ would be a considerable obstacle to implementation of this  
regimen in settings with high burdens of TB with limited infrastructure for  
close surveillance of liver biochemistry. Future research should focus on  
improving the preclinical and early clinical detection and mitigation of safety  
issues together and further efforts to optimise shorter treatments. 
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BACKGROUND: Tuberculosis (TB) is a global health challenge and one of the  
leading causes of death worldwide. In the last decade, the TB treatment  
landscape has dramatically changed. After long years of stagnation, new  
compounds entered the market (bedaquiline, delamanid, and pretomanid) and phase  
III clinical trials have shown promising results towards shortening duration of  
treatment for both drug-susceptible (Study 31/A5349, TRUNCATE-TB, and SHINE) and  



drug-resistant TB (STREAM, NiX-TB, ZeNix, and TB-PRACTECAL). Dose optimization  
of rifamycins and repurposed drugs has also brought hopes of further development  
of safe and effective regimens. Consequently, international and WHO clinical  
guidelines have been updated multiple times in the last years to keep pace with  
these advances. 
OBJECTIVES: This narrative review aims to summarize the state-of-the-art on  
treatment of drug-susceptible and drug-resistant TB, as well as recent trial  
results and an overview of ongoing clinical trials. 
SOURCES: A non-systematic literature review was conducted in PubMed and MEDLINE,  
focusing on the treatment of TB. Ongoing clinical trials were listed according  
to the authors' knowledge and completed consulting clinicaltrials.gov and other  
publicly available websites (www.resisttb.org/clinical-trials-progress-report,  
www.newtbdrugs.org/pipeline/trials). 
CONTENT: This review summarizes the recent, major changes in the landscape for  
drug-susceptible and drug-resistant treatment, with a specific focus on their  
potential impact on patient outcomes and programmatic TB management. Moreover,  
insights in host-directed therapies, and advances in pharmacokinetics and  
pharmacogenomics are discussed. A thorough outline of ongoing therapeutic  
clinical trials is presented, highlighting different approaches and goals in  
current TB clinical research. 
IMPLICATIONS: Future research should be directed to individualize regimens and  
protect these recent breakthroughs by preventing and identifying the selection  
of drug resistance and providing widespread, affordable, patient-centred access  
to new treatment options for all people affected by TB. 
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OBJECTIVES: Drug resistance in tuberculosis (TB) is a very important public  
health threat which should not be ignored. Understanding gender, age and  
characteristics of individuals affected by TB (without HIV, diabetes or  
Hepatitis B complication), particularly in terms of drug resistance or  
susceptibility, is crucial for effective prevention and management strategies as  
most studies focus on TB/HIV coinfection. 
METHODS: A cross-sectional case study of age and gender in 140 individuals  
grouped into: drug resistant (DR-TB), drug susceptible (DS-TB), and apparently  
healthy controls (AHCs). Data collection was through medical records and  
structured questionnaire. Statistical analyses compared age, gender, and  
selected risk factors across groups. 
RESULTS: Mean age for DR-TB group was 32 years (SD≈ 2). 80.0% were ≤ 40 years  
and four times more likely to have DR-TB. 55% were male with 1.22 times more  
likelihood of DR-TB in males. Mean age for DS-TB group was 34 years (SD ≈ 12).  
66.7% were ≤ 40 years old. Odds ratio of DS-TB in males was 2.16. Only 10% of  
DR-TB enrollees had BCG scars compared to 65% AHCs. High percentage of DR-TB  
reported handling raw meat (75%) and drinking unpasteurized milk (70%) compared  
to DS-TB. 
CONCLUSIONS: The observed gender disparities and age-related factors especially  
in DR-TB, highlight the importance of considering age and gender factors in  
prevention, diagnosis, and treatment efforts of DR-TB. Findings also highlight  
the need to bridge gaps in awareness and prevention of zoonotic TB and issues  
around effective BCG vaccination and coverage. 
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Mixed tuberculosis occurs with multiple clonally distinct mycobacterium  
tuberculosis strains in an individual. We present a 12-year-old girl with  
steroid-resistant nephrotic syndrome and drug-sensitive pulmonary tuberculosis  
(Xpert MTB/Rif) and preextensively drug-resistant tuberculosis  
neuro-tuberculosis (Line Probe Assay). Mixed tuberculosis involving  
drug-susceptible and drug-resistant strains can hinder treatment. This case  
highlights the challenges in diagnosing mixed tuberculosis to ensure effective  
management. 
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The rapid rise in drug-resistant tuberculosis poses a serious threat to public  
health and demands the discovery of new anti-mycobacterial agents. Medicinal  
plants are a proven potential source of bioactive compounds; however,  
identifying those responsible for the putative anti-mycobacterial action still  
remains a challenging task. In this study, we undertook a systematic network  
pharmacology approach to identify and evaluate anti-mycobacterial compounds from  
a traditional plant, Acacia nilotica, as a model system. The protein-protein  
interaction network revealed 17 key pathways in M. tuberculosis encompassing 40  
unique druggable targets that are necessary for its growth and survival. The  
phytochemicals of A. nilotica were preferentially found to interfere with the  
cell division and cell wall biogenesis proteins, especially FtsZ and Mur.  
Notably, the compounds epigallocatechin, ellagic acid, chlorogenic acid, and  
D-pinitol were found to exhibit a potential polypharmacological effect against  
multiple proteins. Further, in vitro studies confirmed that the selected  
candidates, chlorogenic acid, and ellagic acid exhibited potent  
anti-mycobacterial activity (against M. smegmatis) with specific inhibition of  
purified M.tb FtsZ enzyme. Taken together, the present study demonstrates that  
network pharmacology combined with molecular docking can be utilized as an  
efficient approach to identify potential bioactive phytochemicals from natural  
products along with their mechanism of action. Hence, the compounds identified  
in this study can be potential lead candidates for developing novel  
anti-mycobacterial drugs, while the key proteins identified here can be  
potential drug targets. 
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BACKGROUND: The relationship between anti-tuberculosis (TB) agents and  
Clostridioides difficile infection (CDI) remains unclear. This study aimed to  
investigate the epidemiological characteristics and risk factors for CDI in  
patients with TB. 
METHODS: This nationwide, population-based cohort study was conducted in the  
Republic of Korea (ROK) between January 2018 and December 2022. Data were  
extracted from the National Health Insurance Service (NHIS) National Health  
Information Database. The risk factors for CDI in patients with TB were  
identified through multivariate logistic regression analysis using a 1:4 greedy  
matching method based on age and sex. 
RESULTS: During the study period, CDI developed in 2,901 of the 131,950 patients  
with TB who were prescribed anti-TB agents. The incidence of CDI in patients  
with TB has increased annually in the ROK from 12.31/1000 in 2018 to 33.51/1000  
in 2022. Oral metronidazole (81.94%) was the most common first-line treatment  
for CDI. The in-hospital mortality rate of patients with concomitant CDI and  
tuberculosis was 9.9% compared with 6.9% in those with TB alone (P<0.0001).  
Multivariate logistic regression analysis found intensive care unit admission,  
Charlson Comorbidity Index ≥3, antibiotics exposure, standard regimen, multidrug  
resistant TB, and extrapulmonary TB as significant risk factors for development  
of CDI in patients with TB. 
CONCLUSION: CDI is uncommon in patients with TB, but it results in a  
significantly increased mortality rate. Patients being treated for TB should be  
carefully monitored for the development of CDI. Further clinical research is  
warranted to identify effective interventions for preventing and controlling CDI  
during TB treatment. 
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Leprosy remains a significant public health concern despite major strides in  
treatment and control efforts. The Global Leprosy Strategy 2021-2030 and the  
National Strategic Plan for Leprosy 2023-2027 majorly focus on facilitating  
action to reach the goal of zero leprosy. Exploration of new treatment regimens  
is emphasized as one of the verticals of the multipronged approach for reaching  
the aforementioned goals. This becomes particularly pertinent in the wake of  
growing evidence for resistance to the drugs currently being used in the  
management of leprosy. Repurposed molecules present a very good approach in this  
direction. The present review aims to explore the potential of bedaquiline, a  
drug used for multidrug-resistant tuberculosis, as a potential addition to the  
therapeutic armamentarium of leprosy. Through this narrative review, the authors  
attempt to look into the available proof of concept, clinical evidence,  
potential risks, and possible ways forward with bedaquiline in leprosy. 
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Buryatia is a multidrug-resistant tuberculosis (MDR-TB) high-burden region in  
the Russian Far East with ethnically diverse population (30 % Mongoloid Buryats  
and 65 % Russians). Two hundred M. tuberculosis strains from newly-diagnosed  
patients were subjected to phenotypic testing and genotyping. The Beijing  
genotype was more prevalent among Russians than Buryats (68 % vs 53 %;  
P = 0.055). European non-Beijing genotypes (LAM, Ural, Haarlem) were double more  
prevalent in Buryats vs Russians (39.2 % vs 20.5 %; P = 0.01). Higher prevalence  
of Beijing among former prison inmates (79 % vs 61 % in other patients, P = 0.1)  
suggests its increased transmissibility. The Russian epidemic cluster B0/W148  
was in 9.5 %, double smaller than elsewhere in Siberia. The hypervirulent  
Beijing 14717-15-cluster was endemic in Buryatia but paradoxically enough, it  
was more frequently isolated from Russians than Buryats (9.1 % vs 3.9 %;  
P = 0.2). Beijing subtypes B0/W148, CAO, and 14717-15 were associated with  
poly/multi-drug resistance (P = 0.01-0.0001). HIV coinfection was more frequent  
in Russians than in Buryats: 35/141 (24.8 %) vs 5/51 (9.8 %), P = 0.03. To  
conclude, M. tuberculosis population structure in Buryatia retained its  
singularities compared to other parts of Russia and remains strikingly different  
from the neighboring Mongolia. A circulation of strongly MDR-associated Beijing  
subtypes and drug-resistant non-Beijing strains highlights a risk of their  
broader dissemination. 
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BACKGROUND: Pyrazinamide is used to treat drug-susceptible (DS) and  
multidrug-resistant (MDR) tuberculosis (TB). This study aimed to characterize  
the factors associated with the pharmacokinetic parameters of pyrazinamide and  
evaluate the disposition of the current regimen, which could provide suggestions  
for adequate dosing strategies for therapeutic targets. 
METHODS: A population pharmacokinetic model of pyrazinamide was developed based  
on the data from 499 plasma concentrations from 222 Chinese patients diagnosed  
with DS or MDR TB. Pyrazinamide exposure was best described using a  
one-compartment model. 
RESULTS: No significant differences were observed in the pharmacokinetic  
parameters between DS and MDR TB. The final covariate model showed that total  
body weight was the only significant covariate for apparent clearance, which  
increased by 0.45 L/h with a 10 kg increase in body weight. A simulation showed  
that for typical subjects weighing 40-80 kg, a fixed dosage of 1500 mg daily had  
an area under the concentration-time curve from 0 to 24 hours (AUC0-24) of  
389.9-716.0 mg·h/L and peak serum concentrations of the drug (Cmax) of 32.2-44.8  
mg/L. 
CONCLUSIONS: Fixed pyrazinamide doses of 1500, 1750, and 2000 mg are recommended  
for patients weighing 40-70, 70-80, and 80-90 kg, respectively, to achieve the  
exposure targets of AUC0-24 > 363 mg·h/L or Cmax > 35 mg/L to attain efficacy. 
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PURPOSE: Therapeutic drug monitoring (TDM) is a standard clinical procedure that  
uses the pharmacokinetic and pharmacodynamic parameters of the drug in the body  
to determine the optimal dose. The pharmacokinetic variability of the drug(s) is  
a significant contributor to poor treatment outcomes, including the development  
of acquired drug resistance. TDM aids in dose optimization and improves outcomes  
while lessening drug toxicity. TDM is used to manage patients with tuberculosis  
(TB) who exhibit a slow response to therapy, despite good compliance and  
drug-susceptible organisms. Additional indications include patients at risk of  
malabsorption or delayed absorption of TB drugs and patients with drug-drug  
interaction and drug toxicity, which confirm compliance with therapy. TDM  
usually requires two blood samples: the 2 h and the 6 h post-dose. This  
narrative review will discuss the pharmacokinetics and pharmacodynamics of TB  
drugs, determinants of poor response to therapy, indications of TDM, methods of  
performing TDM, and its interpretations. 
METHODS: This is a narrative review. We searched PubMed, Embase, and the CINAHL  
from inception to April 2024. We used the following search terms: tuberculosis,  
therapeutic drug monitoring, anti-TB drugs, pharmacokinetics, pharmacodynamics,  
limited sample strategies, diabetes and TB, HIV and TB, and multidrug-resistant  
TB. All types of articles were selected. 
RESULTS: TDM is beneficial in managing TB, especially in patients with slow  
responses, drug-resistance TB, recurrent TB, and comorbidities such as diabetes  
mellitus and human immunodeficiency virus infection. 
CONCLUSION: TDM is beneficial for improving outcomes, reducing the risk of  
acquired drug resistance, and avoiding side effects. 
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We investigated the performance of the targeted next-generation sequencing  
(tNGS)-based Oxford Nanopore Diagnostics AmPORE TB assay, recently approved by  
the World Health Organization (WHO) as tuberculosis (TB) diagnostic test for the  
detection of drug resistance on respiratory specimens. A total of 104 DNA  
samples from Xpert MTB/RIF-positive TB sputum specimens were tested using the  
AmPORE TB kit, with the GenoScreen Deeplex Myc-TB as a comparative tNGS assay.  
For AmPORE TB, DNA samples were divided into five sequencing runs on the MinION  
device. Data analysis was performed using proprietary software. The WHO catalog  
of mutations was used for drug resistance interpretation. The assay achieved a  
high validity rate of 98% (102/104 DNA samples), homogeneous mean reads coverage  
across TB-positive specimens, and 100% positive and negative agreements for  
detecting mutations associated with resistance to rifampicin, pyrazinamide,  
fluoroquinolones, ethambutol, and capreomycin compared with Deeplex Myc-TB. The  
main discrepancies for the remaining drugs were attributable to the different  
assay panel designs. The AmPORE TB turnaround time was approximately 5-6 hours  
from extracted DNA to tNGS reporting for batches of 22 DNA samples. The AmPORE  
TB assay drastically reduced the time to tNGS reporting from days to hours and  
showed good performance for drug-resistant TB profiling compared with Deeplex  
Myc-TB. 
IMPORTANCE: Targeted next-generation sequencing (tNGS) of Mycobacterium  
tuberculosis provides comprehensive resistance predictions matched to new  
multidrug-resistant/rifampicin-resistant tuberculosis regimens and received  
World Health Organization approval for clinical use in respiratory samples in  
2024. The advanced version of the Oxford Nanopore Diagnostics AmPORE TB tNGS kit  



was evaluated in this study for the first time and demonstrated good  
performance, flexibility, and faster turnaround time compared with the existing  
solutions. 
 
DOI: 10.1128/jcm.00815-24 
PMID: 39240079 
 
57. Association between experienced stigma, anxiety, depression and loneliness among  
people with drug-resistant tuberculosis in Lagos Nigeria: The moderating role of  
social support. 
 
Trop Med Int Health. 2024 Sep 5. doi: 10.1111/tmi.14046. Online ahead of print. 
 
Adejumo OA(1)(2), Haffejee F(2), Jinabhai C(3), Daniel O(4). 
 
Author information: 
(1)Mainland Hospital Yaba, Lagos, Nigeria. 
(2)Department of Basic Medical Sciences, Durban University of Technology,  
Durban, South Africa. 
(3)Faculty of Health Sciences, Durban University of Technology, Durban, South  
Africa. 
(4)Department of Community Medicine and Primary Care, Olabisi Onabanjo  
University, Sagamu, Nigeria. 
 
BACKGROUND: This study assessed the moderating effect of social support on the  
association between experienced stigma versus anxiety, depression and loneliness  
among people with drug-resistant tuberculosis. 
METHODS: A descriptive cross-sectional study was conducted among 203 adults on  
treatment for drug-resistant tuberculosis for at least 8 weeks. Validated scales  
were used to assess experienced stigma, anxiety, depression, loneliness and  
social support. Partial correlations and hierarchical multiple regression were  
used to determine the moderating effect of social support on the association  
between experienced stigma versus anxiety, depression and loneliness. The  
interaction was visualised using slope analysis. 
RESULTS: Anxiety, loneliness and depression were reported by 148 (72.9%), 114  
(56.2%) and 128 (63.1%) of the 203 participants, respectively. Experienced  
stigma was positively associated with depression (B = 0.428, p < 0.001), anxiety  
(B = 0.374, p < 0.001) and loneliness (B = 0.285, p = 0.001). Social support was  
negatively associated with depression (B = -0.255, p < 0.001), anxiety  
(B = -0.406, p < 0.001) and loneliness (B = -0.270, p = 0.001). The impact of  
experienced stigma on depression was different at low (B = 0.567, SE = 0.115,  
p < 0.001) and high (B = 0.275, SE = 0.253, p = 0.024) groups of social support.  
Similarly, at low social support, the effect of experienced stigma on loneliness  
(B = 0.491, SE = 0.250, p < 0.001) and anxiety (B = 0.254, SE = 0.060,  
p = 0.044) was different compared to the effect of experienced stigma on  
loneliness (B = 0.275, SE = 0.253, p = 0.024) and anxiety (B = 0.127,  



SE = 0.094, p = 0.307) at high group of social support. 
CONCLUSION: In this study, social support reduced the effects of experienced  
stigma on anxiety, depression and loneliness suggesting that improving social  
support among people with drug-resistant tuberculosis is crucial in reducing the  
negative effects of stigma on anxiety, depression and loneliness. 
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A previously healthy man developed pulmonary symptoms 2 weeks after starting  
treatment with a tumour necrosis factor (TNF) inhibitor. A negative  
interferon-gamma release assay (IGRA) test was obtained prior to TNF inhibitor  
exposure, without consideration of the fact that the patient was already  
immunosuppressed and had a previous positive IGRA test 17 months earlier. The  
patient was treated for pneumonia twice but did not achieve remission. His  
physical health progressively deteriorated over the following months. Malignancy  
was suspected but not found. Eight months after the onset of symptoms,  
Mycobacterium tuberculosis was found in samples from mediastinal lymph nodes,  
and the patient was diagnosed with multidrug-resistant tuberculosis  
(MDR-TB).This case illustrates the diagnostic challenge of TB, the need to raise  
awareness of the increased risk of TB in patients treated with TNF inhibitors  
and the need to increase knowledge regarding the effect of immunosuppressive  
agents on IGRA tests. 
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Drug-resistant Tuberculosis (TB) is a global public health problem. Resistance  
to rifampicin, the most effective drug for TB treatment, is a major growing  
concern. The etiological agent, Mycobacterium tuberculosis (Mtb), has a cluster  
of ATP-binding cassette (ABC) transporters which are responsible for drug  
resistance through active export. Here, we describe studies characterizing Mtb  
Rv1217c-1218c as an ABC transporter that can mediate mycobacterial resistance to  
rifampicin and have determined the cryo-electron microscopy structures of  
Rv1217c-1218c. The structures show Rv1217c-1218c has a type V exporter fold. In  
the absence of ATP, Rv1217c-1218c forms a periplasmic gate by two  
juxtaposed-membrane helices from each transmembrane domain (TMD), while the  
nucleotide-binding domains (NBDs) form a partially closed dimer which is held  
together by four salt-bridges. Adenylyl-imidodiphosphate (AMPPNP) binding  
induces a structural change where the NBDs become further closed to each other,  
which downstream translates to a closed conformation for the TMDs. AMPPNP  



binding results in the collapse of the outer leaflet cavity and the opening of  
the periplasmic gate, which was proposed to play a role in substrate export. The  
rifampicin-bound structure shows a hydrophobic and periplasm-facing cavity is  
involved in rifampicin binding. Phospholipid molecules are observed in all  
determined structures and form an integral part of the Rv1217c-1218c transporter  
system. Our results provide a structural basis for a mycobacterial ABC exporter  
that mediates rifampicin resistance, which can lead to different insights into  
combating rifampicin resistance. 
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INTRODUCTION: Tuberculosis (TB), particularly its drug-resistant forms (MDR-TB  
and XDR-TB), continues to pose a significant global health challenge. Despite  
advances in treatment and diagnosis, the evolving nature of drug resistance in  
Mycobacterium tuberculosis (MTB) complicates TB eradication efforts. This review  
delves into the complexities of anti-TB drug resistance, its mechanisms, and  
implications on healthcare strategies globally. 
AREAS COVERED: We explore the genetic underpinnings of resistance to both  
first-line and second-line anti-TB drugs, highlighting the role of mutations in  
key genes. The discussion extends to advanced diagnostic techniques, such as  
Whole-Genome Sequencing (WGS), CRISPR-based diagnostics and their impact on  
identifying and managing drug-resistant TB. Additionally, we discuss artificial  
intelligence applications, current treatment strategies, challenges in managing  



MDR-TB and XDR-TB, and the global disparities in TB treatment and control,  
translating to different therapeutic outcomes and have the potential to  
revolutionize our understanding and management of drug-resistant tuberculosis. 
EXPERT OPINION: The current landscape of anti-TB drug resistance demands an  
integrated approach combining advanced diagnostics, novel therapeutic  
strategies, and global collaborative efforts. Future research should focus on  
understanding polygenic resistance and developing personalized medicine  
approaches. Policymakers must prioritize equitable access to diagnosis and  
treatment, enhancing TB control strategies, and support ongoing research and  
augmented government funding to address this critical public health issue  
effectively. 
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BACKGROUND: Treatment of drug-resistant tuberculosis with  
bedaquiline-pretomanid-linezolid regimen has demonstrated good treatment  
efficacy. Given linezolid's toxicity profile, prudence suggests reconsidering  
its dose and duration. We determined the effectiveness and safety of structured  
dose reduction of linezolid with bedaquiline and pretomanid in adults with  
pre-extensively drug-resistant (pre-XDR) or treatment-intolerant/nonresponsive  
multidrug-resistant (MDRTI/NR) pulmonary tuberculosis. 
METHOD: Adults with pre-XDR or MDRTI/NR pulmonary tuberculosis were enrolled in  
a multicenter, parallel-group, randomized clinical trial in India. Patients were  
randomized to 26 weeks of bedaquiline, pretomanid, and daily linezolid, at  
600 mg for 26 weeks (arm 1); 600 mg for 9 weeks followed by 300 mg for 17 weeks  
(arm 2); or 600 mg for 13 weeks followed by 300 mg for 13 weeks (arm 3). Study  
end points included sustained cure, bacteriological failure, toxicity, and  
death. 
RESULTS: Of 403 patients enrolled, 255 (63%) were <30 years old, 273 (68%) had  
prior tuberculosis episodes, and 238 (59%) were malnourished. At the end of  
treatment, after excluding those with negative baseline cultures, cure was seen  
in 120 (93%), 117 (94%), and 115 (93%) in arms 1, 2, and 3 respectively.  
Myelosuppression seen in 85 patients each in arms 1 and 2 and 77 patients in arm  
3, not significantly different. Peripheral neuropathy was noticed in 66 patients  
(30, 17, and 19 in arms 1, 2, and 3) at 10-26 weeks (P = .02). The linezolid  
dose was reduced because of toxicity in 13, 2, and 4 patients in arms 1, 2, and  
3, respectively. 
CONCLUSIONS: In adults with pre-XDR or MDRTI/NR pulmonary tuberculosis,  
structured linezolid dose reduction to 300 mg/d is as effective as the standard  
600-mg dose but with fewer cases of peripheral neuropathy when given with  
bedaquiline and pretomanid. 
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Tuberculosis (TB), an infectious disease induced by Mycobacterium tuberculosis,  
is one of the primary public health threats all over the world. Since the  
prevalence of first-line anti-TB agents, the morbidity and mortality issues of  
TB descended obviously. Nevertheless, the emergences of multidrug-resistant  
(MDR) and extensively drug-resistant (XDR) strains, the double prevalence of  
HIV-TB co-infection, and the insufficiency of plentiful health care have led to  
an increased incidence of TB. It is noted that current drugs for treating TB  



have proved unsustainable in the face of highly resistant strains. Fortunately,  
five categories of new drugs and candidates with new mechanisms of action have  
emerged in the field of anti-TB research after decades of stagnation in the  
progression of anti-TB drugs. In this paper, the research status of these  
promising anti-TB drugs and candidates are reviewed, emphasizing the challenges  
to be addressed for efficient development of future TB therapies. 
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INTRODUCTION: Very few studies have been devoted to extensively drug-resistant  
(XDR) strains of Mycobacterium tuberculosis (TB) in Gabon. 
AIM: The aim of the present study is to present the epidemiology of pre-XDR and  
XDR TB and the evolution over time of patients with multidrug-resistant TB. 
METHODS: This retrospective study covered the activities from 2019 to 2022 of  
the Nkembo anti-tuberculosis center. 
RESULTS: Fifteen patients were eligible, including 11 (73.3%) pre-XDR patients  
and 4 (26.7%) XDR-TB patients. Three (20.0%) patients had HIV/TB co-infection.  
The sample consisted of 7 men (46.7%) and 8 women (53.3%), a sex ratio (M/F) of  
0.87. The average age was 35.6 years, and the median 34 years, with extremes of  
23 and 60 years. Eight patients (53.3%) represented new cases of pre-XDR or  
XDR-TB tuberculosis. The majority (60%; n=9) came from deprived neighborhoods  
with widespread promiscuity. The therapeutic success rate among pre-XDR patients  
was 4 (36.4%) versus 2 (50.0%) among XDR-TB patients. Reported mortality  
occurred 5 (33.3%) patients during treatment, including 3 pre-XDR and 2 XDR-TB  
patients. In all cases, they died before the end of the first trimester of  
follow-up. 
CONCLUSION: The high frequency of primary pre-extensively drug-resistant  
tuberculosis underscores the pervasiveness of resistance to anti-tuberculosis  
drugs and underlines a pressing need for detection of contact cases and early  
treatment. 
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Benzothiazole-bearing compounds have emerged as potential noncovalent DprE1  
(decaprenylphosphoryl-β-d-ribose-2'-epimerase) inhibitors active against  
Mycobacterium tuberculosis. Based on structure-based virtual screening (PDB ID:  
4KW5), a focused library of thirty-one skeletally diverse benzothiazole amides  
was prepared, and the compounds were assessed for their antitubercular activity  
against M.tb H37Ra. Most potent compounds 3b and 3n were further evaluated  
against the M.tb H37Rv strain by the microdilution assay method. Among the  
compounds evaluated, bis-benzothiazole amide 3n emerged as a hit molecule and  
demonstrated promising antitubercular activity with minimum inhibitory  
concentration (MIC) values of 0.45 μg/mL and 8.0 μg/mL against H37Ra and H37Rv,  
respectively. Based on the preliminary hit molecule (3n), a focused library of  
12 more bis-benzothiazole amide derivatives was further prepared by varying the  
substituents on either side to obtain new leads and generate a  
structure-activity relationship (SAR). Among these compounds, 6a, 6c, and 6d  
demonstrated remarkable antitubercular activity with MIC values of 0.5 μg/mL  
against H37Ra and 1.0, 2.0, and 8.0 μg/mL against H37Rv, respectively. The most  
active compound, 6a, also displayed significant efficacy against four  
drug-resistant tuberculosis strains. Compound 6a was assessed for in vitro  
cytotoxicity against the HepG2 cell line, and it displayed insignificant  
cytotoxicity. Furthermore, time-kill kinetic studies demonstrated time- and  
dose-dependent bactericidal activity of this compound. The GFP release assay  
revealed that compound 6a targets the inhibition of a cell wall component. SNPs  
in dprE-1 gene assessment revealed that compound 6a binds to tyrosine at  
position 314 of DprE1 and replaces it with histidine, causing resistance similar  
to that of standard TCA1. In silico docking studies further suggest that the  
strong noncovalent interactions of these compounds may lead to the development  
of potent noncovalent DprE1 inhibitors. 
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Single-nucleotide polymorphism (SNP) detection is critical for diagnosing  
diseases, and the development of rapid and accurate diagnostic tools is  
essential for treatment and prevention. Allele-specific polymerase chain  
reaction (AS-PCR) is widely used for detecting SNPs with multiplexing  
capabilities, while CRISPR-based technologies provide high sensitivity and  
specificity in targeting mutation sites through specific guide RNAs (gRNAs). In  
this study, we have integrated the high sensitivity and specificity of CRISPR  
technology with the multiplexing capabilities of AS-PCR, achieving the  
simultaneous detection of ten single-base mutations. As for Multi-AS-PCR, our  
research identified that competitive inhibition of primers targeting the same  
loci, coupled with divergent amplification efficiencies of these primers, could  
result in diminished amplification efficiency. Consequently, we adjusted and  
optimized primer combinations and ratios to enhance the amplification efficacy  
of Multi-AS-PCR. Finally, we successfully developed a novel nested  
Multi-AS-PCR-Cas12a method for multiplex SNPs detection. To evaluate the  
clinical utility of this method in a real-world setting, we applied it to  
diagnose rifampicin-resistant tuberculosis (TB). The limit of detection (LoD)  
for the nested Multi-AS-PCR-Cas12a was 102 aM, achieving sensitivity,  
specificity, positive predictive value, and negative predictive value of 100 %,  
93.33 %, 90.00 %, and 100 %, respectively, compared to sequencing. In summary,  
by employing an innovative design that incorporates a universal reverse primer  
alongside ten distinct forward allele-specific primers, the nested  
Multi-AS-PCR-Cas12a technique facilitates the parallel detection of ten rpoB  
gene SNPs. This method also holds broad potential for the detection of  



drug-resistant gene mutations in infectious diseases and tumors, as well as for  
the screening of specific genetic disorders. 
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Tuberculosis (TB) is an emerging threat to the survival of elephants in Nepal.  
We investigated the lung tissue samples from nine elephants that died from 2019  
to 2022 in Nepal using culture, conventional PCR, and loop-mediated isothermal  
amplification (LAMP) and then performed genotyping of five PCR-positive isolates  
to understand the possible transmission dynamics of Mycobacterium tuberculosis  
(Mtb). Results showed that two-thirds (6/9) of elephants were confirmed to be  
infected from Mtb by LAMP, 5/9 by PCR, and 4/9 by culture. Genotyping of Mtb  
isolates showed that elephants were infected with the Indo-Oceanic and Beijing  
lineages including an isoniazid-resistant Beijing lineage. MIRU-VNTR-based  
phylogeny, gyrA, and katG sequencing showed the possibility of ongoing  
transmission of Indo-Oceanic lineages and likely transmission of the  
drug-resistant Beijing lineage from human to elephant. Implementation of  
comprehensive surveillance and preventive measures are urgently needed to  
address this zoonotic disease and protect elephants from TB in Nepal. 
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PURPOSE: We sought to understand the impact of the initial COVID-19 mitigation  
strategies in 2020 on drug-resistant (DR) TB diagnoses in KwaZulu-Natal province  
(KZN), South Africa. 
METHODS: We compared the number, spatial distribution, and characteristics of DR  
TB diagnoses before and after the initial COVID-19 lockdown on March 26th, 2020.  
Information on DR TB diagnoses was collected from the CONTEXT prospective cohort  
study and municipality characteristics were collected from Statistics South  
Africa. We used Bayesian conditional autoregressive models and relative-risk  
surface maps to examine spatial correlates and patterns of DR TB notifications. 
RESULTS: Between October 2018 and February 2022, there were 693 individuals  
diagnosed with DR TB in KZN, South Africa. The rate of diagnoses per year was  



274 and 155 prior and after to the initial lockdowns, respectively,  
corresponding to a 43 % decrease in the notification rate of cases. Compared to  
cases diagnosed before the lockdown, cases diagnosed after were less likely to  
have a fuel source for heating, piped water, a flush toilet, or own a phone  
(p-values≤0.02). Changes in notifications were not homogenously distributed,  
with predominantly rural northeastern and southwestern municipalities having  
significantly greater relative-risks after the lockdown. 
CONCLUSIONS: We found a reduction in the rate of DR TB diagnoses after the  
COVID-19 pandemic lockdowns and observed that individuals diagnosed after the  
lockdowns had worse living conditions, fewer household resources, and more  
adults living in their household compared to before the pandemic. 
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The primary challenge in TB treatment is the emergence of multidrug-resistant TB  
(MDR-TB). One of the major factors responsible for MDR is the upregulation of  
efflux pumps. Permeation-glycoprotein (P-gp), an efflux pump, hinders the  
bioavailability of the administered drugs inside the infected cells.  
Simultaneously, angiogenesis, the formation of new blood vessels, contributes to  
drug delivery complexities. TB infection triggers a cascade of events that  
upregulates the expression of angiogenic factors and P-gp. The combined action  
of P-gp and angiogenesis foster the emergence of MDR-TB. Understanding these  
mechanisms is pivotal for developing targeted interventions to overcome MDR in  



TB. P-gp inhibitors, such as verapamil, and anti-angiogenic drugs, including  
bevacizumab, have shown improvement in TB drug delivery to granuloma. In this  
review, we discuss the potential of P-gp inhibitors as an adjunct therapy to  
shorten TB treatment. 
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BACKGROUND: Tuberculosis is a highly contagious disease caused by Mycobacterium  
tuberculosis, and the increase in antibiotic resistance threatens humankind.  
Therefore, there is an urgent need to develop new anti-tuberculosis drugs that  
can overcome the limitations of existing drugs. Here, we report the  
anti-tuberculosis effect of microbiome therapeutic PMC205, a strain of Bacillus  
subtilis. 
METHODS: The anti-tuberculosis activity of probiotics was evaluated in mouse  
models of lethal and latent pulmonary tuberculosis induced by high or low-dose  
infection of the extensively drug-resistant strain. Probiotics were administered  
by inhalation, and the burden of M. tuberculosis in the lungs, along with  
mortality and clinical observations, were monitored for 12 weeks and 8 months,  
respectively. For an in-depth understanding, analysis of the microbiome and  
inflammatory profile of the lung microenvironment and induction of autophagy in  



vitro were explored. 
RESULTS: After inhalation administration of PMC205 for 3 months, the survival  
rate was 100%, unlike all deaths in the saline-treated group, and the burden of  
M. tuberculosis in the lungs was reduced by log 1.3 in the 8-month latent  
tuberculosis model. Moreover, PMC205 induced recovery of disrupted lung  
microflora, increased butyric acid, and suppressed excessive inflammation. It  
also promoted autophagy. 
CONCLUSIONS: These results confirm PMC205's anti-tuberculosis effect, suggesting  
that it can be developed as an adjuvant to current antibiotic therapy to solve  
the drug-resistant tuberculosis problem. 
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This case report presents an atypical manifestation of tuberculosis in a  
21-year-old male who presented with multiple subcutaneous swellings in the  
bilateral heel, left elbow, and base of the left third finger for the previous 6  
months. The patient also experienced loss of appetite and unintentional weight  
loss. Despite initial suspicion of bacterial abscesses, antibiotics did not lead  
to significant improvement. Further investigations revealed an elevated  
erythrocyte sedimentation rate and findings suggestive of osteomyelitis on  
imaging. Gene Xpert testing confirmed multidrug-resistant Mycobacterium  
tuberculosis as the causative agent. The patient was prescribed a  
bedaquiline-based multidrug-resistant tuberculosis regimen, which resulted in  
reduction in swelling size. This report highlights the challenges in diagnosing  
and managing complex cases of primary multiple tubercular abscesses, especially  
with drug-resistant strains, emphasizing the importance of timely diagnosis and  
multidisciplinary management for successful outcomes. 
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Despite available global efforts and funding, Tuberculosis (TB) continues to  
affect a considerable number of patients worldwide. Policy makers and  
stakeholders set clear goals to reduce TB incidence and mortality, but the  
emergence of multidrug-resistant TB (MDR-TB) and extensively drug-resistant TB  
(XDR-TB) complicate the reach of these goals. Drug-resistance TB needs to be  
diagnosed rapidly and accurately to effectively treat patients, prevent the  
transmission of MDR-TB, minimise mortality, reduce treatment costs and avoid  
unnecessary hospitalisations. In this narrative review, we provide a  
comprehensive overview of laboratory methods for detecting drug resistance in  
MTB, focusing on phenotypic, molecular and other drug susceptibility testing  
(DST) techniques. We found a large variety of methods used, with the BACTEC MGIT  
960 being the most common phenotypic DST and the Xpert MTB/RIF being the most  
common molecular DST. We emphasise the importance of integrating phenotypic and  
molecular DST to address issues like resistance to new drugs, heteroresistance,  
mixed infections and low-level resistance mutations. Notably, most of the  
analysed studies adhered to the outdated definition of XDR-TB and did not  
consider the pre-XDR definition, thus posing challenges in aligning diagnostic  
methods with the current landscape of TB resistance. 
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Tuberculosis (TB) affects more than 10 million people each year. We have  
contested this burden with a paradoxically slow development of treatments, as  
compared to other infectious diseases. This review aims to update health care  
professionals on the last developments for the management of TB. The combination  
of drugs established more than 40years ago is still adequate to cure most people  
affected by TB. However, with the generalisation of regimens based on rifampicin  
and isoniazid for (only) 6months, resistance emerged. Resistant cases needed  
long treatments based on injectable drugs. Now, after an exciting decade of  
research, we can treat resistant TB with oral regimens based on bedaquiline,  
nitroimidazoles, and linezolid for (only) 6months, and we may soon break the  
6-month barrier for treatment duration. However, these improvements are not  
enough to end TB without an engagement of people affected and their communities  



to achieve adherence to treatment, transmission control, and improve  
socioeconomic determinants of health. 
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Drug-resistant tuberculosis (DR-TB) threatens to derail tuberculosis control  
efforts, particularly in Africa where the disease remains out of control. The  
dogma that DR-TB epidemics are fueled by unchecked rates of acquired resistance  
in inadequately treated or non-adherent individuals is no longer valid in most  
high DR-TB burden settings, where community transmission is now widespread. A  
large burden of DR-TB in Africa remains undiagnosed due to inadequate access to  
diagnostic tools that simultaneously detect tuberculosis and screen for  
resistance. Furthermore, acquisition of drug resistance to new and repurposed  
drugs, for which diagnostic solutions are not yet available, presents a major  
challenge for the implementation of novel, all-oral, shortened (6-9 months)  
treatment. Structural challenges including poverty, stigma, and social distress  
disrupt engagement in care, promote poor treatment outcomes, and reduce the  
quality of life for people with DR-TB. We reflect on the lessons learnt from the  
South African experience in implementing state-of-the-art advances in diagnostic  
solutions, deploying recent innovations in pharmacotherapeutic approaches for  
rapid cure, understanding local transmission dynamics and implementing  
interventions to curtail DR-TB transmission, and in mitigating the catastrophic  
socioeconomic costs of DR-TB. We also highlight globally relevant and locally  
responsive research priorities for achieving DR-TB control in South Africa. 
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OBJECTIVES: Multidrug-resistant/rifampicin-resistant tuberculosis is a major  
obstacle to successful tuberculosis control. The recommendation by the WHO to  
use bedaquiline, pretomanid, linezolid, and moxifloxacin (BPaL(M)) for 6 months,  
based on results of two trials with high efficacy and low toxicity, has  
revolutionized treatment options. 
METHODS: In this study, representatives of the Tuberculosis Network European  
Trials group in 44 of 54 countries of the WHO Europe region documented the  
availability of the medicines and drug susceptibility testing (DST) of the  
BPaL(M) regimen through a structured questionnaire between September and  
November 2023. 
RESULTS: In total, 24 of 44 (54.5%), 42 of 44 (95.5%), 43 of 44 (97.7%), and 43  
of 44 (97.7%) countries had access to pretomanid, bedaquiline, linezolid, and  
moxifloxacin, respectively. Overall, 23 of 44 (52.3%) countries had access to  
all the drugs composing the BPaL(M) regimen. In total, 21 of 44 (47.7%), 37 of  
44 (84.1%), 40 of 44 (90.9%), and 41 of 44 (93.2%) countries had access to DST  
for pretomanid, bedaquiline, linezolid, and moxifloxacin, respectively. Overall,  
DST was available for all medicines composing the BPaL(M) regimen in 21 of 44  
(47.7%) countries, including countries where pretomanid DST was available at  
specialized laboratories. The availability of DST for the drugs the countries  
had access to, varied from 87.5% to 95.3% (pretomanid 21 of 24 (87.5%),  
bedaquiline 37 of 42 (88.1%), linezolid 40 of 43 (93.1%) and moxifloxacin 41 of  
43 (95.3%)). 
DISCUSSION: In only about half of the countries participating in the survey,  
clinicians had access to all the BPaL(M) regimen drugs. A complete DST for the  



BPaL(M) medicines was possible in less than half of the countries, because of  
the low accessibility of DST for pretomanid. Equal access to new regimens is  
urgently needed in Europe and a rapid scale up of DST, especially for  
pretomanid, is important to prevent unnoticed spread of drug resistance. 
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Recent TB News: 
 

1. WHO releases updated guidelines on tuberculosis preventive treatment 
 

https://www.who.int/news/item/09-09-2024-who-releases-updated-guidelines-on-tuberculosis-
preventive-treatment 
 
The WHO has released new guidelines for prophylactic TB treatments. Among the updates to the 
guidelines are adjusted dosage recommendations and a new recommendation for a 6 month 
course of levofloxacin for individual exposed to TB or MDR-TB. 
 

2. Fighting drug-resistant TB was costly. Here's how that's changed 
 

https://www.devex.com/news/fighting-drug-resistant-tb-was-costly-here-s-how-that-s-changed-
108180 
 
Phumeza Tisile was treated for MDR-TB in 2010 and suffered severe side effects from the drug, 
kanamycin. Her experiences drove her to join the global bedaquiline advocacy campaign. After 
years of work from the campaign, including legal opposition to J&J’s patents, nearly universal 
access to bedaquiline was achieved in 2023, preventing J&J from extending its monopoly and 
enabling generic production. Tisile describes her work on the campaign anf the challenges they 
faced along the way to make bedaquiline widely accessible.  
 

3. New TB Findings Could Change How Inflammatory Disorders Are Treated 
 

https://www.idse.net/Bacterial-Infections/Article/09-24/New-TB-Findings-Could-Change-How-
Inflammatory-Disorders-Are-Treated/74821 
 
Researchers have found a link between a genetic mutation and TB susceptibility. A rare loss of 
function mutation on the TNF gene has been linked to significantly increased susceptibility to 
TB infection and weakened immune responses to the bacteria. Notably, the mutation appears to 
provide protective effects against other infectious diseases. 
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