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BACKGROUND: Only 4076 new cases of tuberculosis (TB) were reported in Germany in
2022; of those 184 were multidrug-resistant TB (MDR-/RR-TB).

METHODS: Based on the current therapy guidelines of the German Central Committee
against Tuberculosis and most recent renumeration data of the Statutory Health
Insurances (SHI), this study estimates the mean in- and outpatient costs per

adult infectious pulmonary non-MDR-TB patient, together with costs arising from
Rifampicin (RIF)-based short-course options of tuberculosis preventive treatment
(TPT) of their close contacts.

RESULTS: From the insurance perspective, the mean inpatient cost (rounded) per
adult case was 6138 EUR (SD+2810 EUR) for standard therapy; the cost of primary
outpatient treatment only amounted to 1930 EUR and the cost of outpatient
treatment post-hospital to 1093 EUR. The mean weighted cost was 6377 EUR
(SD+2357 EUR), a drop of 27 % vs. 2019. This is mainly due to a decrease in
hospitalizations of 5.6 %, and, given hospital treatment, by a 95 EUR decrease

in the per-day reimbursement rate for TB patients who are hospitalized for at

least 14 days. In contrast, the mean costs of TPT per person were 466 EUR (RIF

solely over 4 months) and 423 EUR (RIF combined with Isoniazid over 3 months).
CONCLUSION: While costs for active non-MDR-TB treatment in Germany have clearly
decreased thanks to increased engagement on the part of the private practice

sector and lower reimbursement rates in hospital, the comparatively high costs

of short-course TPT have surprisingly significant economic impact. This negative
development can be countered through diligent selection of close contacts

persons of infectious TB cases before using IGRA testing to detect latent TB, to
minimize the number of those persons who are tested falsely determined to be at



risk and needlessly undergo TPT.
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BACKGROUND: Multi-drug-resistant tuberculosis (MDR-TB) infections are a public
health concern. Since 2017, the Ministry of Health (MoH) in Zambia, in



collaboration with its partners, has been implementing decentralised MDR-TB
services to address the limited community access to treatment. This study sought
to explore the role of collaboration in the implementation of decentralised

multi drug-resistant tuberculosis services in Zambia.

METHODS: A qualitative case study design was conducted in selected provinces in
Zambia using in-depth and key informant interviews as data collection methods.
We conducted a total of 112 interviews involving 18 healthcare workers, 17
community health workers, 32 patients and 21 caregivers in healthcare facilities
located in 10 selected districts. Additionally, 24 key informant interviews were
conducted with healthcare workers managers at facility, district, provincial,

and national-levels. Thematic analysis was employed guided by the Integrative
Framework for Collaborative Governance.

FINDINGS: The principled engagement was shaped by the global health
agenda/summit meeting influence on the decentralisation of TB, engagement of
stakeholders to initiate decentralisation, a supportive policy environment for

the decentralisation process and guidelines and quarterly clinical expert
committee meetings. The factors that influenced the shared motivation for the
introduction of MDR-TB decentralisation included actors having a common
understanding, limited access to health facilities and emergency transport
services, a shared understanding of challenges in providing optimal patient
monitoring and review and their appreciation of the value of evidence-based
decision-making in the implementation of MDR- TB decentralisation. The capacity
for joint action strategies included MoH initiating strategic partnerships in
enhancing MDR-TB decentralisation, the role of leadership in organising training
of healthcare workers and of multidisciplinary teams, inadequate coordination,
supervision and monitoring of laboratory services and joint action in health
infrastructural rehabilitation.

CONCLUSIONS: Principled engagement facilitated the involvement of various
stakeholders, the dissemination of relevant policies and guidelines and regular
quarterly meetings of clinical expert committees to ensure ongoing support and
guidance. A shared motivation among actors was underpinned by a common
understanding of the barriers faced while implementing decentralisation efforts.
The capacity for joint action was demonstrated through several key strategies,
however, challenges such as inadequate coordination, supervision and monitoring
of laboratory services, as well as the need for collaborative efforts in health
infrastructural rehabilitation were observed. Overall, collaboration has

facilitated the creation of a more responsive and comprehensive TB care system,
addressing the critical needs of patients and improving health outcomes.
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BACKGROUND: Linezolid (LZD) is a cornerstone medication in the treatment of
drug-resistant tuberculosis (DR-TB). However, it frequently triggers adverse

effects such as bone marrow suppression, optic neuropathy, and peripheral
neuropathy, all of which can impact treatment outcomes and prognosis. Contezolid
(CZD), a novel oxazolidinone antibiotic, exhibits comparable antimicrobial

efficacy against Mycobacterium tuberculosis as LZD, but with potentially

enhanced safety profiles.

CASE PRESENTATION: This report presents five cases (Cases 1-5) of LZD
intolerance, wherein CZD served as an effective alternative treatment. In Cases
1-3, LZD administration resulted in bone marrow suppression, primarily

manifested as anemia. Transitioning to CZD therapy led to a rise and

stabilization of hemoglobin (HGB) levels in Cases 1-2, and a return to baseline
values in Case 3. In Case 4, CZD treatment alleviated symptoms of LZD-induced
peripheral neuritis, although complete resolution was not achieved, hinting at
potentialirreversibility of this type of peripheral neuropathy. In Case 5,

direct CZD anti-TB therapy was initiated for recurrent leukopenia and

neutropenia, resulting in no further severe myelosuppression and successful
recovery.

CONCLUSION: These case studies suggest that CZD could represent an effective and
safe option for anti-TB therapy, especially for patients intolerant to LZD.
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The risks and benefits of bedaquiline (BDQ) for treatment of drug-resistant
tuberculosis (DR-TB) have not been firmly established. We aimed to assess the
safety and efficacy of BDQ-containing regimens for the treatment of DR-TB as
evidenced in available randomized controlled trials (RCTs). In this systematic
review and meta-analysis, five databases (i.e., ClinicalTrials.gov, Cochrane
CENTRAL, PubMed, ScienceDirect, and SinoMed) were searched. RCTs among DR-TB
patients that had a control arm were eligible. The safety endpoints were

all-cause mortality and serious adverse effects (SAEs). Efficacy outcomes were
sputum culture conversion rate at 8-12 weeks and 24-26 weeks, treatment success,
and time to culture conversion. A total of 476 records were screened; 18 met the
eligibility criteria. The pooled analysis included 2520 participants (55.8%

received BDQ-containing regimens, n = 1408). Pooled safety outcomes showed no
significant reduction in all-cause mortality (relative risk [RR]

[95%confidence interval (Cl)] = 0.94 [0.41-2.20]) or SAEs (RR [95%CI] = 0.91
[0.67-1.23]) in the BDQ-regimen group. Pooled efficacy outcomes showed
significantly superior culture conversion rates at 8-12 weeks (RR [95%CI] = 1.35
[1.10-1.65]) and 24-26 weeks (RR[95%CI] = 1.25[1.15-1.36]), more treatment
success (RR[95%CI] =1.30[1.17-1.44]), and a 17-day reduction in the time to
culture conversion (standardized mean difference [SMD] [95%CI] =-17.46 [-34.82
to -0.11]) in the BDQ-regimen group (reference: non-BDQ regimen). Overall, BDQ
regimens showed significant treatment effect against DR-TB but did not reduce
mortality or SAEs.
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The synthesis of an extensive series of new squaramides with high potential in
treating drug-resistant tuberculosis employing the Liebeskind-Srogl
cross-coupling reaction is presented. Using the protocol given and various
substrates, we assessed the scope and limitations of our methodology and
prepared an extensive range of desired compounds. Moreover, TH NMR spectra in
solution show the presence of two rotational conformers (rotamers) in special
cases. The results of antimycobacterial activity demonstrate the highly
selective substrate specificity of the tested squaramides, requiring an

efficient and widely applicable synthetic approach needed for the discovery of
lead compounds. Our synthetic strategy confirms the versatility of squaramides
that can be easily transformed into diverse functionalized molecules.
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BACKGROUND: Tuberculosis (TB) is a major infectious disease with significant
public health implications. Its widespread transmission, prolonged treatment
duration, notable side effects, and high mortality rate pose severe challenges.
This study examines the epidemiological characteristics of TB globally and
across major regions, providing a scientific basis for enhancing TB prevention



and control measures worldwide.

METHODS: The ecological study used data from the Global Burden of Disease (GBD)
Study 2021. It assessed new incidence cases, deaths, disability-adjusted life

years (DALYs), and trends in age-standardized incidence rates (ASIRs), mortality
rates (ASMRs), and DALY rates for drug-susceptible tuberculosis (DS-TB),
multidrug-resistant tuberculosis (MDR-TB), and extensively drug-resistant
tuberculosis (XDR-TB) from 1990 to 2021. A Bayesian age-period-cohort model was
applied to project ASIR and ASMR.

RESULTS: In 2021, the global ASIR for all HIV-negative TB was 103.00 per 100,000
population [95% uncertainty interval (Ul): 92.21, 114.91 per 100,000

population], declining by 0.40% (95% Ul: - 0.43, - 0.38%) compared to 1990. The
global ASMR was 13.96 per 100,000 population (95% Ul: 12.61, 15.72 per 100,000
population), with a decline of 0.44% (95% Ul: - 0.61, - 0.23%) since 1990. The
global age-standardized DALY rate for HIV-negative TB was 580.26 per 100,000
population (95% Ul: 522.37, 649.82 per 100,000 population), showing a decrease
of 0.65% (95% Ul: - 0.69, - 0.57 per 100,000 population) from 1990. The global

ASIR of MDR-TB has not decreased since 2015, instead, it has shown a slow upward
trend in recent years. The ASIR of XDR-TB has exhibited significant increase in

the past 30 years. The projections indicate MDR-TB and XDR-TB are expected to

see significant increases in both ASIR and ASMR from 2022 to 2035, highlighting
the growing challenge of drug-resistant TB.

CONCLUSIONS: This study found that the ASIR of MDR-TB and XDR-TB has shown an
upward trend in recent years. To reduce the TB burden, it is essential to

enhance health infrastructure and increase funding in low-SDI regions.

Developing highly efficient, accurate, and convenient diagnostic reagents, along
with more effective therapeutic drugs, and improving public health education and
community engagement, are crucial for curbing TB transmission.
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BACKGROUND: The co-infection of human immunodeficiency virus (HIV)/acquired
immune deficiency syndrome (AIDS) and tuberculosis (TB) poses a significant
clinical challenge and is a major global public health issue. This study aims to
elucidate the disease burden of HIV-TB co-infection in global, regions and
countries, providing critical information for policy decisions to curb the

HIV-TB epidemic.

METHODS: The ecological time-series study used data from the Global Burden of
Disease (GBD) Study 2021. The data encompass the numbers of incidence,
prevalence, mortality, and disability-adjusted life year (DALY), as well as
age-standardized incidence rate (ASIR), prevalence rate (ASPR), mortality rate
(ASMR), and DALY rate for HIV-infected drug-susceptible tuberculosis

(HIV-DS-TB), HIV-infected multidrug-resistant tuberculosis (HIV-MDR-TB), and
HIV-infected extensively drug-resistant tuberculosis (HIV-XDR-TB) from 1990 to
2021. from 1990 to 2021. The estimated annual percentage change (EAPC) of rates,



with 95% confidence intervals (Cls), was calculated.

RESULTS: In 2021, the global ASIR for HIV-DS-TB was 11.59 per 100,000 population
(95% Ul: 0.37-13.05 per 100,000 population), 0.55 per 100,000 population (95%
Ul: 0.38-0.81 per 100,000 population), for HIV-MDR-TB, and 0.02 per 100,000
population (95% Ul: 0.01-0.03 per 100,000 population) for HIV-XDR-TB. The EAPC
for the ASIR of HIV-MDR-TB and HIV-XDR-TB from 1990 to 2021 were 4.71 (95% ClI:
1.92-7.59) and 13.63 (95% CI: 9.44-18.01), respectively. The global ASMR for
HIV-DS-TB was 2.22 per 100,000 population (95% Ul: 1.73-2.74 per 100,000
population), 0.21 per 100,000 population (95% Ul: 0.09-0.39 per 100,000
population) for HIV-MDR-TB, and 0.01 per 100,000 population (95% Ul: 0.00-0.03
per 100,000 population) for HIV-XDR-TB in 2021. The EAPC for the ASMR of
HIV-MDR-TB and HIV-XDR-TB from 1990 to 2021 were 4.78 (95% CI: 1.32-8.32) and
10.00 (95% CI: 6.09-14.05), respectively.

CONCLUSIONS: The findings indicate that enhancing diagnostic and treatment
strategies, strengthening healthcare infrastructure, increasing access to

quality medical care, and improving public health education are essential to
combat HIV-TB co-infection.
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BACKGROUND: The injectable shorter multi-drug resistant tuberculosis (MDR-TB)
regimen, has been reported to be less costly and more effective in the treatment

of MDR-TB compared to the longer regimen. Ethiopia introduced the injectable
shorter regimen (SR) in April 2018 following official recommendation by the

World Health Organization (WHO) in 2016. While the WHO recommendation was based
on evidence coming from extensive programmatic studies in some Asian and African
countries, there is paucity of information on patient outcomes in the Ethiopian
context. Thus, we aimed to assess the treatment outcomes and identify factors
associated with the outcomes of MDR-TB patients on injectable SR.

METHODS: A multi-center facility-based retrospective cohort study was conducted
in Ethiopia on 245 MDR-TB patients who were treated between April 2018 and March
2020. Data were collected from patients' medical records and analyzed using SPSS
version 25. Descriptive statistics was used to summarize the results while
inferential analysis was employed to investigate predictors of treatment

outcomes and survival status.

RESULTS: A total of 245 patients were included in the study, with 129 (52.7%) of
them being female. Median age of the patients was 27 (IQR: 21-33). The overall
treatment success rate was 87.8%, with 156 (63.7%) cured and 59 (24.1%)

patients who completed treatment. The unfavorable outcomes accounted for 12.2%,
with 16 (6.5%) treatment failure, 8 (3.3%) death and 6 (2.4%) lost to follow up.
Majority of the unfavorable outcomes occurred during the early phase of therapy,
with median time to event of 1.8 months (95% CI: 0.99-2.69). The use of khat (a
green leafy shrub abused for its stimulant like effect) and being diagnosed with
MDR-TB than rifampicin resistant only, were identified as independent factors
associated with unfavorable outcomes.

CONCLUSION: The injectable SR for MDR-TB was found to have positive treatment
outcomes in the context of programmatic management in Ethiopia.
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BACKGROUND: Rifampicin resistant tuberculosis (RR-TB) poses a growing threat to
individuals and communities. This study utilized a seasonal autoregressive
integrated moving average (SARIMA) model to quantitatively predict the monthly
incidence of RR-TB in Yunnan Province which could guide government health
administration departments and the centers for disease control and prevention
(CDC) in preventing and controlling the RR-TB epidemic.

METHODS: The study utilized routine surveillance reporting data from the
infectious Disease Network Surveillance and Reporting System. Monthly incidence
rates of RR-TB were collected from January 2019 to December 2022. A time series
SARIMA model was used to predict the number of monthly RR-TB cases in Yunnan
Province in 2023, and the model was validated using time series plots, seasonal
and non-seasonal differencing, autocorrelation and partial autocorrelation
analysis, and white noise tests.

RESULTS: From 2019 to 2022, the incidence of RR-TB decreases as the incidence of
all TB decreases (P < 0.05). There was no significant change in the proportion

of RR-TB among all TB cases, which remained within 2.5% (P>0.05). The time

series decomposition shows that it presented obvious seasonality, periodicity

and randomness after being decomposed. Time series analysis was performed on the
original series after 1 non-seasonal difference and 1 seasonal difference, the

ADF test showed P < 0.05. According to ACF and PACF, the SARIMA (1,1, 1) (1, 1,
0)12 model was chosen and statistically significant model parameter estimates

(P <0.05). The predicted seasonal trend of RR-TB incidence in 2019 to 2023 was
similar to the actual data. The percentage accuracy in the prediction excesses

80% in 2019 to 2022 and is all within 95% CI. However there was a certain gap
between the actualincidence and the predicted value in 2023, and the acutual
incidence had increased by 12.4% compared to 2022. The percentage of accuracy in
the prediction was only 70% in 2023.

CONCLUSIONS: We found the incidence of RR-TB was based on that of all TB in
Yunnan. The SARIMA model successfully predicted the seasonal incidence trend of
RR-TB in Yunnan Province in 2019 to 2023, but the prediction precision could be
influenced by factors such as new infectious disease outbreaks or pandemics,
social issues, environmental challenges or other unknown risks. Hence CDCs
should pay special attention to the post epidemic effects of new infectious

disease outbreaks or pandemics, carry out monitoring and early warning, and
better optimize disease prediction models.

© 2024. The Author(s).



DOI: 10.1186/s12879-024-09740-z
PMCID: PMC11330134
PMID: 39152374 [Indexed for MEDLINE]

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

10. Lack of weight gain and increased mortality during and after treatment among
adults with drug-resistant tuberculosis in Georgia, 2009-2020.

medRxiv [Preprint]. 2024 Aug 6:2024.08.05.24311499. doi:
10.1101/2024.08.05.24311499.
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BACKGROUND: While low body mass index (BMI) is associated with poor tuberculosis
(TB) treatment outcomes, the impact of weight gain during TB treatment is

unclear. To address this knowledge gap, we assessed if lack of weight gain is
associated with all-cause mortality during and after TB treatment.

METHODS: We conducted a retrospective cohort study among adults with newly
diagnosed multi- or extensively drug-resistant (M/XDR) pulmonary TB in Georgia
between 2009-2020. The exposure was a change in BMI during the first 3-6 months
of TB treatment. All-cause mortality during and after TB treatment was assessed
using the National Death Registry. We used competing-risk Cox proportional
hazard models to estimate adjusted hazard ratios (aHR) between BMI change and
all-cause mortality.

RESULTS: Among 720 adult participants, 21% had low BMI (<18.5 kg/m 2) at
treatment initiation and 9% died either during (n=16) or after treatment (n=50).
During the first 3-6 months of TB treatment, 17% lost weight and 14% had no
weight change. Among 479 adults with normal baseline BMI (218.5-24.9 kg/m 2),
weight loss was associated with an increased risk of death during TB treatment
(aHR=5.25; 95%CI: 1.31-21.10). Among 149 adults with a low baseline BMI, no
change in BMI was associated with increased post-TB treatment mortality
(aHR=4.99; 95%CI: 1.25-19.94).

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

weight management interventions among those with M/XDR TB may be beneficial.
SUMMARY: Among a cohort of persons with drug resistant tuberculosis (TB),
failure to gain weight during TB treatment was associated with an increased risk

of all-cause mortality during and after completion of treatment.
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PMCID: PMC11326334



PMID: 39148852

11. Understanding the role of video direct observed therapy for patients on an oral
short-course regimen for multi-drug resistant tuberculosis: findings from a
qualitative study in Eswatini.
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BACKGROUND: Improving treatment success rates among multi drug-resistant
tuberculosis (MDR-TB) patients is critical to reducing its incidence and

mortality, but adherence poses an important challenge. Video-based direct
observed therapy (vDOT) may provide adherence benefits, while addressing the
time and cost burden associated with community treatment supporter (CTS)-DOT.
This study explored experiences of patients, family members and healthcare
workers with different DOT modalities for adherence support in Eswatini.
METHODS: Between April 2021 and May 2022, thirteen men and five women with
MDR-TB, ten healthcare workers, and nine caregivers were purposively sampled to
include a range of characteristics and experiences with DOT modalities. Data
were generated through individual in-depth interviews and a smartphone messaging
application (WhatsApp). Data coding was undertaken iteratively, and thematic
analysis undertaken, supported by Nvivo.

RESULTS: Four themes emerged that reflected participants' experiences with
different DOT modalities, including stigma, efficiency, perceived risks of TB
acquisition, and patient autonomy. vDOT was appreciated by patients for
providing them with privacy and shielding them from stigmatisation associated
with being seen in TB clinics or with community treatment supporters. vDOT was
also seen as more efficient than CTS-DOT. Health workers acknowledged that it
saved time, allowing them to attend to more patients, while many patients found
vDOT more convenient and less expensive by removing the need to travel for
in-person consultations. Health workers also appreciated vDOT because it reduced
risks of TB acquisition by minimising exposure through virtual patient

monitoring. Although many patients appreciated greater autonomy in managing



their illness through vDOT, others preferred human contact or struggled with
making video recordings. Most family members appreciated vDOT, although some
resented feeling removed from the process of supporting loved ones.
CONCLUSIONS: vDOT was generally appreciated by MDR-TB patients, their family
members and health workers as it addressed barriers to adherence which could
contribute to improved treatment completion rates and reduced workplace
exposure. However, patients should be offered an alternative to vDOT such as
CTS-DOT if this modality does not suit their circumstances or preferences.
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12. Increased risk of adverse drug reactions by higher linezolid dose per weight in
multidrug-resistant tuberculosis.
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Linezolid treatment has a high risk of toxicity and adverse drug reactions (ADR)

are frequent. Few studies have investigated risk factors of major ADRs

separately, therefore, we aimed to evaluate major ADRs including peripheral
neuropathy in relation to risk factors and drug concentration levels of

linezolid in a high-resource setting for multidrug-resistant tuberculosis

(MDR-TB). We conducted a retrospective cohort study including participants
treated with a linezolid-containing MDR-TB regimen in Sweden 1992-2018. Data was
collected from medical records. ADRs were classified according to Common
Terminology Criteria for Adverse Events (version 5.0). Of all participants

(n=132), 43.2% were female and the median age 28 years. The median linezolid
treatment was 6.5 months (IQR 3.0-12.7) with a median daily dose of 9.6

mg/kg/day. Any ADR was seen in 58.3% (n=77) of participants, with 35.6% having
peripheral neuropathy (n=47), 27.3% anaemia (n=36), 22.0% leukopenia (n=36)
while 6.1% (n=8) had optic neuritis. The median time for peripheral neuropathy

was 3.6 months (IQR 2.1-5.9) and 8.3 months (6.2-10.7) for optic neuritis. A

>2.0 mg/L trough concentration (n=40) was associated with anaemia (p=0.0038) and
thrombocytopenia (p=0.009) but not with peripheral neuropathy. In multivariable
analysis, a dose 212 mg/kg/day was associated with time to peripheral neuropathy
(HR 2.89, 95%CI 1.08-7.74, p=0.035), anaemia (HR 6.62, 95%CI 2.22-19.8, p=0.001)
and leukopenia (HR 5.23, 95% CI 1.48-18.5, p=0.010). Linezolid ADRs were
frequentin a high-resource setting. Structured, regular follow-up for ADRs and
adjusting dosing according to body weight followed-up by monitoring of drug
concentrations early may reduce toxicity.

Copyright © 2024. Published by Elsevier Ltd.
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13. Dynamic PET reveals compartmentalized brain and lung tissue antibiotic
exposures of tuberculosis drugs.
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Tuberculosis (TB) remains a leading cause of death, but antibiotic treatments

for tuberculous meningitis, the deadliest form of TB, are based on those
developed for pulmonary TB and not optimized for brain penetration. Here, we
perform first-in-human dynamic 18F-pretomanid positron emission tomography (PET)
in eight human subjects to visualize 18F-pretomanid biodistribution as
concentration-time exposures in multiple compartments (NCT05609552),
demonstrating preferential brain versus lung tissue partitioning. Preferential,
antibiotic-specific partitioning into brain or lung tissues of several

antibiotics, active against multidrug resistant (MDR) Mycobacterium

tuberculosis strains, are confirmed in experimentally-infected mice and rabbits,
using dynamic PET with chemically identical antibiotic radioanalogs, and
postmortem mass spectrometry measurements. PET-facilitated pharmacokinetic
modeling predicts human dosing necessary to attain therapeutic brain exposures.
These data are used to design optimized, pretomanid-based regimens which are
evaluated at human equipotent dosing in a mouse model of TB meningitis,
demonstrating excellent bactericidal activity without an increase in

intracerebral inflammation or brain injury. Importantly, several antibiotic
regimens demonstrate discordant activities in brain and lung tissues in the same
animal, correlating with tissue antibiotic exposures. These data provide a
mechanistic basis for the compartmentalized activities of antibiotic regimens,
with important implications for developing treatments for meningitis and other
infections in compartments with unique antibiotic penetration.

© 2024. The Author(s).

DOI: 10.1038/s41467-024-50989-4
PMCID: PMC11324906
PMID: 39143055 [Indexed for MEDLINE]

Conflict of interest statement: Vijay D. Ivaturi is a co-founder and Vijay
D. Ivaturi and Bhavatharini Arun are employees of Pumas-Al, which commercializes
Pumas and Lyv software. All other authors declare that they have no competing



interests.

14. Targeted next-generation sequencing of Mycobacterium tuberculosis from patient
samples: lessons learned from high drug-resistant burden clinical settings in
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Abstract 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: The rate of TB in prison institutions is estimated to be 23 times
higher than in the general population. Limited documentation exists regarding TB
screening in Tajikistan's prisons. This study aims to report findings from a TB
screening conducted in prison facilities in Tajikistan.

METHODS: A systematic TB screening was conducted between July 2022 and September
2023, following a locally adapted algorithm based on WHO recommendations. The
screening yield was calculated as the proportion of confirmed TB cases, with
categorical variables compared using a X2 test.

RESULTS: A total of 7,223 screenings were conducted, identifying 31 TB cases,
including 17 drug-susceptible TB cases, eight drug-resistant TB cases, and six
clinically diagnosed cases. The overall screening yield was 0.43%. Notably, the
screening yield was 3.4% among individuals with at least one TB symptom and
0.03% among those without TB symptoms (P < 0.001).

CONCLUSION: The identified rate of TB in these prisons is five times higher than

in the general population. Symptomatic individuals had a higher likelihood of TB
diagnosis, and using chest X-rays significantly improved screening yield. We
recommend increasing the capacity for chest X-ray testing to enhance TB
prevention and control within prison settings.

Publisher: CONTEXTE: On estime que le taux de TB dans les établissements



pénitentiaires est 23 fois plus élevé que dans la population générale. Il existe

peu de documentation sur le dépistage de la TB dans les prisons du Tadjikistan.
Cette étude vise a rendre compte des résultats d'un dépistage de la TB mené dans
des établissements pénitentiaires au Tadjikistan.

METHODES: Un dépistage systématique de la TB a été réalisé entre juillet 2022 et
septembre 2023, selon un algorithme adapté localement et basé sur les
recommandations de 'OMS. Le rendement du dépistage a été calculé comme la
proportion de cas confirmés de TB, avec des variables catégorielles comparées a
l'aide d'un test x2.

RESULTATS: Au total, 7 223 dépistages ont été effectués, permettant d'identifier
31 cas de TB, dont 17 cas de TB sensible aux médicaments, 8 cas de TB résistante
aux médicaments et 6 cas diagnostiqués cliniguement. Le rendement global du
criblage était de 0,43%. Notamment, le rendement du dépistage était de 3,4% chez
les personnes présentant au moins un symptéme de la TB et de 0,03% chez celles
ne présentant pas de symptémes de la TB (P < 0,001).

CONCLUSION: Le taux de TB identifié dans ces prisons est cinq fois plus élevé
gue dans la population générale. Les personnes symptomatiques avaient une
probabilité plus élevée d'étre diagnostiquées comme atteintes de TB, et
l'utilisation de radiographies pulmonaires améliorait considérablement le
rendement du dépistage. Nous recommandons d'augmenter la capacité de dépistage
par radiographie thoracique afin d'améliorer la prévention et le contrble de la

TB en milieu carcéral.
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BACKGROUND: We investigated alterations of human microbiota under anti-TB
therapies in relationship to the level of Mycobacterium tuberculosis drug
response.

METHODS: Stool, sputum, and oral swab samples were analysed from participants
with treatment-naive TB and participants treated for drug-susceptible TB
(DS-TB), drug-resistant TB without injectable drugs (DR-TB-inj-), or with
injectable drugs (DR-TB-inj+) at 27-42 days of therapy.

RESULTS: From September 2018 to December 2019, 5 participants with
treatment-naive TB, 6 participants with DS-TB, 10 participants with DR-TB-inj-,
and 4 participants with DR-TB-inj+ were recruited. Reduced alpha diversities in
stool samples indicated more profound dysbiosis in participants treated for
DR-TB than in participants treated for DS-TB (-12% (non-significant) for DS-TB,
-44% (P < 0.001) for DR-TB-inj-, and -60% (P < 0.05) for DR-TB-inj+ compared to
treatment-naive participants). While reduced abundances were observed in
numerous taxa, genus Lactobacillus revealed the most substantial abundance
increase in sputa of participants treated for DR-TB compared to treatment-naive
ones (P < 0.05 for DR-TB-inj- and DR-TB-inj+). Notably, a group of nosocomial
pheumonia-associated taxa was increased in oral swabs of the DR-TB-inj+ compared
to the treatment-naive group (P < 0.05).

CONCLUSIONS: Second-line anti-TB therapy in participants with DR-TB results in
altered microbiota, including reduced alpha diversity and expansion of
phylogenetically diverse taxa, including pathobionts.

Publisher: CONTEXTE: Nous avons étudié les altérations du microbiote humain sous
traitements anti-TB en lien avec le niveau de réponse médicamenteuse de
Mycobacterium tuberculosis.

METHODES: Des échantillons de selles, d'expectorations et d'écouvillons buccaux
ont été examinés chez des participants n'ayant jamais regu de traitement contre

la TB et des participants traités pour une TB sensible aux médicaments (DS-TB),
une TB résistante aux médicaments sans médicaments injectables (DR-TB-inj-), ou
avec des médicaments injectables (DR-TB-inj+) aprés 27 a 42 jours de traitement.
RESULTATS: De septembre 2018 a décembre 2019, 5 participants atteints de TB
naive, 6 participants atteints de DS-TB, 10 participants atteints de DR-TB-inj—

et 4 participants atteints de DR-TB-inj+ ont été sélectionnés. La diminution des
diversités alpha dans les échantillons de selles indique une dysbiose plus
profonde chez les participants traités pour la DR-TB que chez les participants
traités pour la DS-TB (-12% (non significatif) pour la DS-TB, -44% (P < 0,001)



pour la DR-TB-inj—, et -60% (P < 0,05) pour la DR-TB-inj+ par rapport aux
participants n'ayant jamais recu de traitement). Bien que des abondances
réduites aient été observées dans de nombreux taxons, le genre Lactobacillus a
montré la plus forte augmentation d'abondance dans les expectorations des
participants traités pour la DR-TB par rapport aux participants non traités (P <
0,05 pour DR-TB-inj— et DR-TB-inj+). En particulier, un groupe de taxons

associés a la pneumonie nosocomiale était plus abondant dans les écouvillons
oraux du groupe DR-TB-inj+ par rapport au groupe non traité (P < 0,05).
CONCLUSIONS: Le traitement anti-TB de deuxiéme ligne chez les participants
atteints de DR-TB entraine des changements dans le microbiote, notamment une
diminution de la diversité alpha et une expansion de taxons phylogénétiquement
diversifiés, y compris les pathobiontes.
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BACKGROUND: Children represent a particularly vulnerable demographic in the
context of drug-resistant (DR) tuberculosis (TB) due to their increased

likelihood of close contact with adults diagnosed with the disease.

Approximately 25 000-30 000 children develop DR-TB annually. While treatment
success rates for DR-TB in children surpass those in adults, children and
adolescents encounter distinct challenges throughout the diagnosis and treatment
of DR-TB (including MDR-TB, Pre-XDR TB, and XDR-TB).

AIM: To identify current practices in drug administration to children diagnosed
with DR-TB where appropriate dosage forms are not available in South Africa.
METHOD: An observational study was carried out at the study site to determine
how medication prescribed was manipulated and administered by nursing staff to
paediatric patients in the wards.



RESULTS: The observational study identified 8 drugs used in DR-TB at the study
site, where some manipulation to the formulation was necessary to enable
administration to paediatric patients. Linezolid and para-aminosalicylic acid

are the only drugs available and registered in the South Africa in a formulation

that is suitable for administration to paediatric patients. Activities carried

out by nursing staff to enable the administration of DR-TB medication included
cutting capsules and tablets and dissolving the tablet or capsule contents in
distilled water to obtain the required suitable dose.

DISCUSSION: Lack of availability of suitable dosage forms for paediatrics

patients results in several challenges, such as additional time required for

drug preparation, increased time duration of medication administration, and
unpalatability of drugs. These challenges may subsequently affect compliance and
therapeutic outcomes of the treatment of paediatric patients, especially as
outpatients.

CONCLUSION: Research needs to focus on the development of appropriate dosage
forms for the paediatric population and focus on identifying cases of DR-TB in
children. This will assist in building evidence to advocate for registration of
child-friendly dosage forms thereby ensuring a sustainable supply of medication.

© 2024. The Author(s).
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (M. tb), is a major

global health issue, with around 10 million new cases annually. Advances in TB
immunology have improved our understanding of host signaling pathways, leading
to innovative therapeutic strategies. Inflammasomes, protein complexes organized
by cytosolic pattern recognition receptors (PRRs), play a crucial role in the

immune response to M. tb by activating caspase 1, which matures proinflammatory



cytokines IL1B and IL18. While inflammation is necessary to fight infection,
excessive or dysregulated inflammation can cause tissue damage, highlighting the
need for precise inflammasome regulation. Drug-resistant TB strains have spurred
research into adjunctive host-directed therapies (HDTs) that target inflammasome
pathways to control inflammation. Canonical and non-canonical inflammasome
pathways can trigger excessive inflammation, leading to immune system exhaustion
and M. tb spread. Novel HDT interventions can leverage precision medicine by
tailoring treatments to individual inflammasome responses. Studies show that
medicinal plant derivatives like silybin, andrographolide, and micheliolide and

small molecules such as OLT1177, INF39, CY-09, JJ002, Ac-YVAD-cmk, TAK-242, and
MCC950 can modulate inflammasome activation. Molecular tools like gene silencing
and knockouts may also be used for severe TB cases. This review explores these
strategies as potential adjunctive HDTs in fighting TB.
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BACKGROUND: This dual burden of tuberculosis (TB) and diabetes mellitus (DM) has
become a global public health concern. This study aims to compare drug
resistance in drug-resistant tuberculosis (DR-TB) patients with and without DM
and analyse the risk factors of multidrug-resistant tuberculosis (MDR-TB).
METHODS: A total of 893 DR-TB patients were admitted to Wenzhou Central Hospital
between January 2018 and December 2022. After excluding 178 cases with
incomplete clinical and laboratory data, 715 patients were included in the

study. These patients were then categorized into two groups based on the
presence of type 2 DM: the DM group (160 cases) and the non-DM group (555
cases). Demographic information, baseline clinical characteristics, laboratory
and imaging test results, clinical diagnoses, and other relevant data were
collected for analysis. Statistical analysis was conducted on demographic
information, clinical parameters, drug resistance spectrum, and risk factors for
multidrug resistance.

RESULTS: In both the DM and non-DM groups, the order of resistance to first-line
anti-tuberculosis drugs is isoniazid, streptomycin, rifampicin, and ethambutol.
There is no significant difference in the proportion of mono-resistant

tuberculosis, polydrug-resistant tuberculosis, and multidrug-resistant
tuberculosis between the two groups (P > 0.05). The prevalence of MDR-TB in both
groups shows a downward trend between 2018 and 2022, but the trend is not
statistically significant (P > 0.05). Among patients without DM, residence in

rural areas, retreatment of tuberculosis, pulmonary cavity, and uric acid = 346
pmol/L are identified as independent risk factors for MDR-TB. Among patients

with DM, residence in rural areas, retreatment of tuberculosis, pulmonary

cavity, and HbA1c = 9.8% were identified as independent risk factors for MDR-TB.
CONCLUSION: Isoniazid is the most resistant drug among DR-TB patients with and
without DM. There is no statistically significant difference in drug resistance
patterns between the two groups. Some progress has been made in the prevention
and control of DR-TB in this area, but the effect is not very significant. There

are differences in the risk factors of MDR-TB between patients with and without
DM.
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BACKGROUND: Multidrug- and rifampicin-resistant tuberculosis (MDR/RR-TB) with
high mortality remains a public health crisis and health security threat. This

study aimed to explore the predictive value of nutritional indices for all-cause
mortality (ACM) in MDR/RR-TB patients.

METHODS: We retrospectively recruited MDR/RR-TB patients between January 2015
and December 2021, randomly assigning them to training and validation cohorts.
Patients were divided into high nutritional risk groups (HNRGs) and low

nutritional risk groups (LNRGs) based on the optimal cut-off value obtained from
receiver operating characteristic (ROC) analyses of the
hemoglobin-albumin-lymphocyte-platelet (HALP) score, prognostic nutritional
index (PNI), and controlling nutritional status (CONUT) score. In the training

cohort, Kaplan-Meier survival curves and Log rank tests were used to compare
overall survival (OS) between the groups. Cox risk proportion regression

analyses were used to explore the risk factors of ACM in patients with

MDR/RR-TB. The predictive performance of ACM was assessed using area under the



curve (AUC), sensitivity and specificity of ROC analyses.

RESULTS: A total of 524 MDR/RR-TB patients, with 255 in the training cohort and
269 in the validation cohort, were included. Survival analyses in the training

cohort revealed significantly lower OS in the HNRGs compared to the LNRGs. After
adjusting for covariates, multivariate analysis identified low HALP score, low

PNI and high CONUT score were independent risk factors for ACM in MDR/RR-TB
patients. ROC analyses demonstrated good predictive performance for ACM with
AUCs of 0.765, 0.783, 0.807, and 0.811 for HALP score, PNI, CONUT score, and
their combination, respectively. Similar results were observed in the validation

set.

CONCLUSION: HALP score, PNI, and CONUT scores could effectively predict ACM in
patients with MDR/RR-TB. Hence, routine screening for malnutrition should be
given more attention in clinical practice to identify MDR/RR-TB patients at

higher risk of mortality and provide them with nutritional support to reduce
mortality.
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21. Quantitative drug susceptibility testing for Mycobacterium tuberculosis using
unassembled sequencing data and machine learning.
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CRyPTIC consortium.

There remains a clinical need for better approaches to rapid drug susceptibility
testing in view of the increasing burden of multidrug resistant tuberculosis.
Binary susceptibility phenotypes only capture changes in minimum inhibitory
concentration when these cross the critical concentration, even though other
changes may be clinically relevant. We developed a machine learning system to
predict minimum inhibitory concentration from unassembled whole-genome
sequencing data for 13 anti-tuberculosis drugs. We trained, validated and tested
the system on 10,859 isolates from the CRyPTIC dataset. Essential agreement
rates (predicted MIC within one doubling dilution of observed MIC) were above
92% for first-line drugs, 91% for fluoroquinolones and aminoglycosides, and 90%
for new and repurposed drugs, albeit with a significant drop in performance for



the very few phenotypically resistant isolates in the latter group. To further
validate the model in the absence of external MIC datasets, we predicted MIC and
converted values to binary for an external set of 15,239 isolates with binary
phenotypes, and compare their performance against a previously validated
mutation catalogue, the expected performance of existing molecular assays, and
World Health Organization Target Product Profiles. The sensitivity of the model

on the external dataset was greater than 90% for all drugs except ethionamide,
clofazimine and linezolid. Specificity was greater than 95% for all drugs except
ethambutol, ethionamide, bedaquiline, delamanid and clofazimine. The proposed
system can provide quantitative susceptibility phenotyping to help guide
antimicrobial therapy, although further data collection and validation are

required before machine learning can be used clinically for all drugs.

Copyright: © 2024 The CRyPTIC consortium. This is an open access article
distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.
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BACKGROUND: Despite an overall decline in tuberculosis incidence and mortality
in the USA in the past two decades, racial and ethnic disparities in

tuberculosis outcomes persist. We aimed to examine the extent to which
inequalities in health and neighbourhood-level social vulnerability mediate

these disparities.

METHODS: We extracted data from the US National Tuberculosis Surveillance System
on individuals with tuberculosis during 2011-19. Individuals with
multidrug-resistant tuberculosis or missing data on race and ethnicity were
excluded. We examined potential disparities in tuberculosis outcomes among
US-born and non-US-born individuals and conducted a mediation analysis for
groups with a higher risk of treatment incompletion (a summary outcome



comprising diagnosis after death, treatment discontinuation, or death during
treatment). We used sequential multiple mediation to evaluate eight potential
mediators: three comorbid conditions (HIV, end-stage renal disease, and
diabetes), homelessness, and four census tract-level measures (poverty,
unemployment, insurance coverage, and racialised economic segregation [measured
by Index of Concentration at the ExtremesRace-Income]). We estimated the
marginal contribution of each mediator using Shapley values.

FINDINGS: During 2011-19, 27 788 US-born individuals and 57 225 non-US-born
individuals were diagnosed with active tuberculosis, of whom 27 605 and 56 253
individuals, respectively, met eligibility criteria for our analyses. We did not
observe evidence of disparities in tuberculosis outcomes for non-US-born
individuals by race and ethnicity. Therefore, subsequent analyses were

restricted to US-born individuals. Relative to White individuals, Black and
Hispanic individuals had a higher risk of not completing tuberculosis treatment
(adjusted relative risk 1:27, 95% CI 1-19-1-35; 1-22, 1-11-1-33, respectively).

In multiple mediator analysis, the eight measured mediators explained 67% of the
disparity for Black individuals and 65% for Hispanic individuals. The biggest
contributors to these disparities for Black individuals and Hispanic individuals
were concomitant end-stage renal disease, concomitant HIV, census tract-level
racialised economic segregation, and census tract-level poverty.
INTERPRETATION: Our findings underscore the need for initiatives to reduce
disparities in tuberculosis outcomes among US-born individuals, particularly in
highly racially and economically polarised neighbourhoods. Mitigating the
structural and environmental factors that lead to disparities in the prevalence

of comorbidities and their case management should be a priority.
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This study aimed to reinforce the importance of the epidemiological surveillance
of multidrug-resistant tuberculosis (MDR-TB) in Rio de Janeiro State (RJ). Here,

we reviewed seven articles we published between 2018 and 2022. This study had
two phases. The quantitative phase where frequency was used to describe patient
characteristics and regressions were used to evaluate the relationship between
treatment outcomes and covariates. The qualitative phase where content analysis
of the narratives was performed. Secondary (electronic systems) and primary
(semi-structured interviews) data were used. We analyzed 2,269 MDR-TB, 58.1%
MDR-TB, and 18.6% extensively drug-resistant TB (XDR-TB) cases, of which 44.3%
exhibited unfavorable outcomes. Among the 140 patients with XDR-TB, 29.3% had
not undergone prior treatment for MDR-TB. The primary resistance rate in MDR-TB
cases was 14.7%, revealing significant demographic and clinical disparities,
particularly among women, Caucasians, and those with higher education levels.
The number of cases increased from 7.69% in 2000 to 38.42% in 2018, showing an
increasing trend (AAPC =9.4; 95% CI 1.4-18.0, p <0.001), with 25.4%
underreporting. A qualitative study confirmed a high proportion of primary
resistance (64.5%) and delayed diagnosis of MDR-TB. In RJ, the diagnostic and
therapeutic cascade of MDR-TB must be improved using molecular tests to achieve
an early diagnosis of resistance and immediate initiation of appropriate
treatment, promote social protection for MDR/XDR-TB patients and their families,
enhance TB contact tracing, establish and monitor hospital surveillance centers
integrated with Primary Care, and unify various information systems through
interoperability for better integration.
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BACKGROUND: The COVID-19 pandemic disrupted tuberculosis (TB) health services,
including treatment support and access to drugs, as patients were not able to
access health facilities. While the effect of this disruption on treatment

outcomes has been studied in isolated treatment centres, cities and provinces,

the impact of the pandemic on TB treatment outcomes at a country and regional
level has not been evaluated.

METHODS: We used treatment outcomes for new and relapse TB cases reported to the
World Health Organization (WHO) from 49 high TB, TB/HIV and drug-resistant TB
burden countries from 2012 to 2019. We developed multinomial logistic regression
models for trends in TB treatment success, failure, death and loss to follow up.

We predicted TB treatment outcomes for 2020 and 2021, comparing these to
observations, by computing ratios between observed and predicted probabilities.
We aggregated these risk ratios (RR) for six WHO-defined regions using
random-effects meta-analysis.

RESULTS: Across 49 countries and four TB treatment outcomes, 17 (out of 196)
country-outcome pairs in 2020 and 21 in 2021 had evidence of systematic
differences between observed and predicted TB treatment outcome probabilities.
Regionally, only four (out of 24) region-outcome pairs had evidence of

systematic differences in 2020 and four in 2021, where the European region
accounted for four of these in total. Globally, there was evidence of systematic
differences in treatment failure in both 2020 (RR: 1.14, 95%CI: 1.01-1.28,

p =0.0381) and 2021 (RR: 1.36, 95%CI: 1.03-1.78, p = 0.0277), deaths in 2020

(RR: 1.08, 95%CI: 1.03-1.13, p = 0.0010) and losses to follow up in 2020 (RR:

0.91, 95%Cl: 0.86-0.97, p = 0.0059).

CONCLUSIONS: While for some countries and regions there were significant
differences between observed and predicted treatment outcomes probabilities,
there was insufficient evidence globally to identify systematic differences

between observed and expected TB treatment outcome probabilities because of
COVID-19-associated disruptions in general. However, larger numbers of treatment
failures and deaths on treatment than expected were observed globally,



suggesting a need for further investigation.
© 2024. The Author(s).
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BACKGROUND: India grapples with an alarming burden of tuberculosis (TB),
reporting 2.6 million incident cases in 2023, necessitating intensified efforts

toward TB elimination. The prevalence of catastrophic costs, defined as expenses
exceeding 20% of annual household income, varies widely. Our objective was to
determine the association between catastrophic costs from TB-HIV and TB-diabetes
care and unfavorable TB treatment outcomes.



METHODS: We conducted a cohort study in Bhavnagar, India, from July 2019 to
January 2021, involving 234 TB-HIV and 304 TB-diabetes patients. Catastrophic
costs were assessed using the World Health Organization's tool. Unfavorable TB
treatment outcomes included positive results from sputum smear, nucleic acid
amplification, or culture tests at treatment completion, death during treatment,
or treatment cessation for a month (for drug-sensitive TB) or two months (for
drug-resistant TB). Firth regression was employed to address quasi-separation
issues and identify predictors.

RESULTS: Among TB-HIV patients, 12% faced catastrophic costs, with 20%
experiencing unfavorable TB outcomes. In this group, significant predictors
included weight (OR: 0.93, 95% CI: 0.89-0.98), family type (OR: 2.5, 95% CI:
1.2-5.5), and initial hospitalization (OR: 2.6, 95% CI: 1.1-6.3). For

TB-diabetes patients, 5% faced catastrophic costs, and 14% had unfavorable
outcomes, with significant predictors being below the poverty line (BPL) (OR:
2.9, 95% CI: 1.5-5.9) and initial hospitalization (OR: 3.4, 95% CI: 1.1-11.1).
Catastrophic cost incidence was higher in TB-HIV (12% vs. 4% in TB only) and
TB-diabetes (5% vs. 4% in TB only) patients. However, catastrophic costs did not
show a direct association with unfavorable outcomes in either group.
CONCLUSIONS: Our study found no direct association between catastrophic costs
and unfavorable TB outcomes among TB-HIV/TB-diabetes patients. Instead, factors
such as weight, family type, BPL status, and initial hospitalization were
significant predictors. These findings underscore the importance of
socio-economic conditions and initial hospitalization, advocate for enhanced
support mechanisms including nutritional and financial aid, especially for BPL
families.
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Tuberculosis drug development has stagnated for decades, so the recent
availability of bedaquiline is welcome. Bedaquiline-containing regimens, now the
first-line therapy recommended by WHO, have transformed the treatment of
drug-resistant tuberculosis, offering safer and more effective oral treatment
options. However, key obstacles need to be overcome to ensure global access and
prevent the rapid development of resistance against this promising class of
drugs. In this Personal View, building on an international workshop held in

2023, we evaluate the current evidence and suggest possible ways forward,
recognising the tension between increasing use and slowing the rise of
resistance. We also discuss problems in accessing bedaquiline-containing
regimens, the potential widening of their use beyond drug-resistant

tuberculosis, and lessons for utilising new drugs as they are developed.
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Simpler, shorter, safer and more effective treatments for tuberculosis that are
easily accessible to all people with tuberculosis are desperately needed. In

2016, the World Health Organization (WHO) developed target regimen profiles for
the treatment of tuberculosis to make drug developers aware of both the
important features of treatment regimens, and patient and programmatic needs at
the country level. In view of recent ground-breaking advances in tuberculosis
treatment, WHO has revised and updated these regimen profiles. We used a similar
process as for the 2016 profiles, including a baseline treatment landscape
analysis, an initial stakeholder survey, modelling studies estimating the impact
and cost-effectiveness of novel tuberculosis treatment regimens, and an
extensive stakeholder consultation. We developed target regimen profiles for the
treatment of rifampicin-susceptible and rifampicin-resistant tuberculosis, as
well as a pan-tuberculosis regimen that would be appropriate for patients with
any type of tuberculosis. We describe the revised target regimen profile
characteristics, with specific minimal and optimal targets to be met, rationale
and justification, and aspects relevant to all target regimen profiles (drug
susceptibility testing, adherence and forgiveness, treatment strategies,
post-tuberculosis lung disease, and cost and access considerations). We discuss
the trade-offs of proposed characteristics for decision-making at developmental
or operational levels. We expect that, following these target regimen profile
revisions, tuberculosis treatment developers will produce regimens that are
quality-assured, affordable and widely available, and that meet the needs of
affected populations.

Publisher: Des traitements de la tuberculose plus simples, plus courts, plus

sUrs et plus efficaces, facilement accessibles a toutes les personnes atteintes
de tuberculose, font cruellement défaut. En 2016, I’Organisation mondiale de la
santé (OMS) a élaboré des profils de schéma thérapeutique cible pour le
traitement de la tuberculose, afin de sensibiliser les concepteurs de
meédicaments aux caractéristiques importantes des schémas thérapeutiques et aux
besoins des patients et des programmes au niveau national. Compte tenu des
avancées récentes dans le traitement de la tuberculose, TOMS a révisé et mis a
jour ces profils de schéma thérapeutique. Nous avons appliqué un processus
similaire a celui des profils de 2016, y compris une analyse de base des
différentes possibilités thérapeutiques, une enquéte initiale aupres des parties
prenantes, des études de modélisation estimant 'impact et le rapport
colt-efficacité des nouveaux schémas thérapeutiques pour la tuberculose, ainsi
gu’une vaste consultation des parties prenantes. Nous avons élaboré des profils
de schéma thérapeutique cible pour le traitement de la tuberculose sensible a la
rifampicine ou résistant a la rifampicine, ainsi qu’'un schéma multiforme qui
conviendrait aux patients atteints de n’importe quel type de tuberculose. Nous
décrivons les caractéristiques du profil révisé de schéma thérapeutique cible,
avec les objectifs minimaux et optimaux spécifiques a atteindre, le raisonnement
et les aspects pertinents pour tous les profils de schéma thérapeutique cible



(tests de sensibilité aux médicaments, observance thérapeutique et manque
d’observance («forgiveness»), stratégies de traitement, maladie pulmonaire
post-tuberculeuse et considérations de colt et d’acces). Nous discutons des
compromis des caractéristiques proposées pour la prise de décisions au niveau du
développement ou au niveau opérationnel. Nous espérons qu’a la suite de ces
révisions du profil de schéma thérapeutique cible, les concepteurs de

traitements antituberculeux produiront des schémas dont la qualité est assurée,
qui sont abordables et largement disponibles et qui répondent aux besoins des
populations touchées.

(c) 2024 The authors; licensee World Health Organization.
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The treatment of multidrug-resistant tracheobronchial tuberculosis poses



challenges, and research investigating the efficacy of bedaquiline or delamanid

as treatment for this condition is limited. This retrospective cohort study was
conducted from 2017 to 2021. The study extracted data of patients with
multidrug-resistant tracheobronchial tuberculosis from medical records and
followed up on prognoses. Participants were divided into three groups: the
bedaquiline, delamanid, and control group. Clinical outcomes and the risk

factors associated with early culture conversion were analyzed. This study
included 101 patients, with 32, 25, and 44 patients in the bedaquiline,

delamanid, and control groups respectively. The differences in the treatment
success rates among the three groups did not show statistical significance. Both
the bedaquiline and delamanid groups had significantly higher culture conversion
rates compared to the control after 2 or 6 months of treatment, with

significantly shorter median times to culture conversion (bedaquiline group:

2 weeks, delamanid group: 2 weeks, control group: 12 weeks, P <0.001).
Treatment with bedaquiline or delamanid were identified as independent
predictors of culture conversion at 2 months (bedaquiline group: aOR =13.417,
95% Cl 4.067-44.260, delamanid group: aOR =9.333, 95% CI| 2.498-34.878) or

6 months (bedaquiline group: aOR = 13.333, 95% CI 3.379-52.610, delamanid group:
aOR =5.000, 95% CI 1.357-18.426) of treatment through multivariable logistic
regression analyses. The delamanid group showed better improvement in lumen
stenosis compared to bedaquiline. Regimens containing bedaquiline or delamanid
may accelerate the culture conversion during the early treatment phase in
multidrug-resistant tracheobronchial tuberculosis, and delamanid appears to have
the potential to effectively improve airway stenosis.
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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 higherin 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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risk, and clustering of TB cases.
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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% ClI:

1.08, 1.44, p <0.003), previous year alcohol use (aOR = 1.68, 95%Cl: 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: The emergence of drug resistance is a threat to global tuberculosis
(TB) elimination goals. This study investigated the drug resistance profiles of
Mycobacterium tuberculosis (M. tuberculosis) using the Genotype MTBDRplus Line
Probe Assay at the National Tuberculosis Reference Laboratory (NTRL) in Zambia.
METHODS: A cross-sectional study was conducted between January 2019 and December
2020. GenoType MTBDRplus line probe assay records for patients at the NTRL were
reviewed to investigate drug susceptibility profiles of M. tuberculosis isolates

to rifampicin and isoniazid. Data analysis was done using Stata version 16.1.
RESULTS: Of the 241 patient records reviewed, 77% were for females. Overall, 44%
of patients were newly diagnosed with TB, 29% had TB relapse, 10% treatment
after failure and 8.3% treatment after loss to follow-up. This study found that

65% of M. tuberculosis isolates were susceptible to rifampicin and isoniazid.
Consequently, 35% of the isolates were resistant to rifampicin and/or isoniazid

and 21.2% were multidrug-resistant (MDR). Treatment after failure [relative risk
ratios (RRR)=6.1, 95% CI: 1.691-22.011] and treatment after loss to follow-up
(RRR=7.115, 95% CI: 1.995-25.378) were significantly associated with MDR-TB.
Unknown HIV status was significantly associated with isoniazid mono-resistance
(RRR=5.449, 95% CI: 1.054-28.184).

CONCLUSIONS: This study found that 65% of M. tuberculosis isolates were
susceptible to rifampicin and isoniazid while 35% were resistant. Consequently,

a high prevalence of MDR-TB is of public health concern. There is a need to
heighten laboratory surveillance and early detection of drug-resistant TB to

prevent the associated morbidity and mortality.

© The Author(s) 2024. Published by Oxford University Press on behalf of British
Society for Antimicrobial Chemotherapy.
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INTRODUCTION: An effective rifampicin-resistant tuberculosis (RR-TB) treatment
regimen should include prevention of resistance amplification. While bedaquiline
(BDQ) has been recommended in all-oral RR-TB treatment regimen since 2019,
resistance is rising at alarming rates. This may be due to BDQ's delayed
bactericidal effect, which increases the risk of selecting for resistance to
fluoroquinolones and/or BDQ in the first week of treatment when the bacterial
load is highest. We aim to strengthen the first week of treatment with the
injectable drug amikacin (AMK). To limit the ototoxicity risk while maximising

the bactericidal effect, we will evaluate the safety of adding a 30 mg/kg AMK
injection on the first and fourth day of treatment.

METHODS AND ANALYSIS: We will conduct a single-arm clinical trial on 20 RR-TB
patients nested within an operational study called ShoRRT (All oral Shorter
Treatment Regimen for Drug resistant Tuberculosis). In addition to all-oral

RR-TB treatment, patients will receive two doses of AMK. The primary safety
endpointis any grade 3-4 adverse event during the first 2 weeks of treatment
related to the use of AMK. With a sample size of 20 patients, we will have at



least 80% statistical power to support the alternative hypothesis, indicating
that less than 14% of patients treated with AMK experience a grade 3-4 adverse
event related to its use. Safety data obtained from this study will inform a

larger multicountry study on using two high doses of AMK to prevent acquired
resistance.

ETHICS AND DISSEMINATION: Approval was obtained from the ethics committee of
Rwanda, Rwanda Food and Drug Authority, Universitair Ziekenhuis, the Institute
of Tropical Medicine ethics review board. All participants will provide informed
consent. Study results will be disseminated through peer-reviewed journals and
conferences.
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New tuberculosis (TB) drugs with little existing antimicrobial resistance enable

a pan-TB treatment regimen, intended for universal use without prior
drug-susceptibility testing. However, widespread use of such a regimen could
contribute to an increasing prevalence of antimicrobial resistance, potentially
rendering the pan-TB regimen ineffective or driving clinically problematic
patterns of resistance. We developed a model of multiple sequential TB patient
cohorts to compare treatment outcomes between continued use of current standards
of care (guided by rifampin-susceptibility testing) and a hypothetical pan-TB
approach. A pan-TB regimen that met current target profiles was likely to

initially outperform the standard of care; however, a rising prevalence of
transmitted resistance to component drugs could make underperformance likely
among subsequent cohorts. Although the pan-TB approach led to an increased
prevalence of resistance to novel drugs, it was unlikely to cause accumulation

of concurrent resistance to novel drugs and current first-line drugs.
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34. Pharmaceutical cost dynamics for the treatment of rifampicin-resistant
tuberculosis in children and adolescents in South Africa, India, and the
Philippines.
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Rifampicin-resistant (RR) tuberculosis (TB) in children is a major global health
concern but is often neglected in economics research. Accurate cost estimations
across the spectrum of paediatric RR-TB treatment regimens are critical inputs
for prioritisation and budgeting decisions, and an existing knowledge gap at

local and international levels. This normative cost analysis was nested in a

Phase I/ll pharmacokinetics, safety, tolerability, and acceptability trial of TB
medications in children in South Africa, the Philippines and India. It assessed

the pharmaceutical costs of 36 childhood RR-TB regimens using combinations from
16 different medicines in 34 oral formulations (adult and child-friendly) in 11
weight bands in children <15 years of age. The analysis used local and Global
Drug Facility pricing, and local and international guideline recommendations,
including adaptions of BPalL and BPaLM regimens in adults. Costs varied



significantly between regimen length, age/weight banding, severity of disease,
presence of fluroquinolone resistance, and different country guideline
recommendations. WHO recommended regimen costs ranged 12-fold: from US$232 per
course (short regimen in non-severe disease) to US$2,761 (long regimen in

severe, fluroquinolone-resistant disease). Regimen treating
fluoroquinolone-resistant infection cost US$1,090 more than comparable
WHO-recommended regimen. Providing child-friendly medicine formulations in
<5-year-olds across all WHO-recommended regimens is expected to cost an
additional $380 (range $212-$563) per child but is expected to have wider

benefits including palatability, acceptability, adherence, tolerability, and

dose accuracy. There were substantial differences in regimen affordability
between countries when adjusted for purchasing power and domestic spending on
health. Appropriate, effective, and affordable treatment options are an

important component of the fight against childhood RR-TB. A comprehensive
understanding of the cost and affordability dynamics of treatment options will
enable national TB programs and global collaborations to make the best use of
limited healthcare resources for the care of children with RR-TB.
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For facilitating tuberculosis (TB) control, we used a whole-genome sequencing
(WGS)-based approach to delineate transmission networks in a country with an
intermediate burden of TB. A cluster was defined as Mycobacterium tuberculosis
isolates with identical genotypes, and an outbreak was defined as clustered
cases with epidemiological links (epi-links). To refine a cluster predefined

using space oligonucleotide typing and mycobacterial interspersed repetitive
unit variable tandem repeat typing, we analyzed one pansusceptible TB (C1) and
three multidrug-resistant (MDR)-TB (C2-C4) clusters from different scenarios.
Pansusceptible TB cluster (C1) consisting of 28 cases had <5 single nucleotide
polymorphisms (SNPs) difference between their isolates. C1 was a definite
outbreak, with cases attending the same junior high school in 2012. Three MDR-TB
clusters (C2-C4) with distinct genotypes were identified, each consisting of
12-22 cases. Some of the cases had either <5 or <15 SNPs difference with clear
or probable epi-links. Of note, even though WGS could effectively assist TB
contact tracing, we still observed missing epi-links in some cases within the
same cluster. Our results showed that thresholds of =5 and <15 SNPs difference
between isolates were used to categorize definite and probable TB transmission,
respectively. Furthermore, a higher SNP threshold might be required to define an
MDR-TB outbreak. WGS still needs to be combined with classical epidemiological
methods for improving outbreak investigations. Importantly, different SNP
thresholds have to be applied to define outbreaks.

IMPORTANCE: TB is a chronic disease. Depending on host factors and TB burden,
clusters of cases may continue to increase for several years. Conventional
genotyping methods overestimate TB transmission, hampering precise detection of
outbreaks and comprehensive surveillance. WGS can be used to obtain SNP
information of M. tuberculosis to improve discriminative limitations of
conventional methods and to strengthen delineation of transmission networks. It
is important to define the country-specific SNP thresholds for investigation of
transmission. This study demonstrated the use of thresholds of <5 and <15 SNPs
difference between isolates to categorize definite and probable transmission,
respectively. Different SNP thresholds should be applied while a higher cutoff
was required to define an MDR-TB outbreak. The utilization of SNP thresholds
proves to be crucial for guiding public health interventions, eliminating the

need for unnecessary public health actions, and potentially uncovering
undisclosed TB transmissions.
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The presence of intermittently dispersed insertion sequences and transposases in
the Mycobacterium tuberculosis (Mtb) genome makes intra-genome recombination
events inevitable. Understanding their effect on the gene repertoires (GR),

which may contribute to the development of drug-resistant Mtb, is critical. In

this study, publicly available WGS data of clinical Mtb isolates (endemic region
n=2,601; non-endemic region n = 1,130) were de novo assembled, filtered,
scaffolded into assemblies, and functionally annotated. Out of 2,601 Mtb WGS
data sets from endemic regions, 2,184 (drug resistant/sensitive: 1,386/798)
qualified as high quality. We identified 3,784 core genes, 123 softcore genes,

224 shell genes, and 762 cloud genes in the pangenome of Mtb clinical isolates
from endemic regions. Sets of 33 and 39 genes showed positive and negative
associations (P <0.01) with drug resistance status, respectively. Gene ontology
clustering showed compromised immunity to phages and impaired DNA repairin
drug-resistant Mtb clinical isolates compared to the sensitive ones. Multidrug
efflux pump repressor genes (Rv3830c and Rv3855c) and CRISPR genes (Rv2816¢-19c¢)
were absent in the drug-resistant Mtb. A separate WGS data analysis of
drug-resistant Mtb clinical isolates from the Netherlands (n = 1130) also showed
the absence of CRISPR genes (Rv2816c¢-17c). This study highlights the role of
CRISPR genes in drug resistance development in Mtb clinical isolates and helps

in understanding its evolutionary trajectory and as useful targets for

diagnostics development.IMPORTANCEThe results from the present Pan-GWAS study
comparing gene sets in drug-resistant and drug-sensitive Mtb clinical isolates
revealed intricate presence-absence patterns of genes encoding DNA-binding
proteins having gene regulatory as well as DNA modification and DNA repair

roles. Apart from the genes with known functions, some uncharacterized and
hypothetical genes that seem to have a potential role in drug resistance
development in Mtb were identified. We have been able to extrapolate many
findings of the present study with the existing literature on the molecular

aspects of drug-resistant Mtb, further strengthening the relevance of the

results presented in this study.

DOI: 10.1128/spectrum.00527-24
PMCID: PMC11302280
PMID: 38916315 [Indexed for MEDLINE]



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

37. Impact of Xpert MTB/RIF implementation in tuberculosis case detection and
control in Brazil: a nationwide intervention time-series analysis (2011-2022).

Lancet Reg Health Am. 2024 Jun 5;36:100804. doi: 10.1016/j.lana.2024.100804.
eCollection 2024 Aug.

Villalva-Serra K(1)(2)(3), Barreto-Duarte B(1)(2)(3)(4)(5), Miguez-Pinto
JP(1)(2)(3), Queiroz ATL(2)(3), Rodrigues MM(2)(6), Rebeiro PF(7)(8), Amorim
G(8), Cordeiro-Santos M(9)(10)(11), Sterling TR(7), Araujo-Pereira M(2)(3)(5),
Andrade BB(1)(2)(3)(4)(5)(7)(12).

Author information:

(1)Curso de Medicina, Universidade Salvador (UNIFACS), Salvador, Brazil.
(2)Multinational Organization Network Sponsoring Translational and
Epidemiological Research (MONSTER) Initiative, Salvador, Brazil.

(3)Laboratério de Pesquisa Clinica e Translacional (LPCT), Instituto Gongalo
Moniz, Fundagao Oswaldo Cruz, Salvador, Brazil.

(4)Programa Pds-graduacao de Clinica Médica. Faculdade de Medicina, Universidade
Federal do Rio de Janeiro, Rio de Janeiro, Brazil.

(5)Instituto de Pesquisa Clinica e Translacional (IPCT), Faculdade Zarns,

Clariens Educacao, Salvador, Brazil.

(6)Laboratério de Analise e Visualizagao de Dados, Fundagao Oswaldo Cruz, Porto
Velho, Brazil.

(7)Division of Infectious Diseases & Epidemiology, Department of Medicine,
Vanderbilt University School of Medicine, Nashville, TN, USA.

(8)Department of Biostatistics, Vanderbilt University School of Medicine,
Nashville, TN, USA.

(9)Fundacgéao Medicina Tropical Dr Heitor Vieira Dourado, Manaus, Brazil.
(10)Programa de Pés-Graduacao em Medicina Tropical, Universidade do Estado do
Amazonas, Manaus, Brazil.

(117)Universidade Nilton Lins, Manaus, Brazil.

(12)Escola Bahiana de Medicina e Saude Publica (EBMSP), Salvador, Brazil.

BACKGROUND: Since 2014, Brazil has gradually implemented the Xpert MTB/RIF
(Xpert) test to enhance early tuberculosis (TB) and drug-resistant (DR-TB)
detection and control, yet its nationwide impact remains underexplored. Our
study conducts an intervention time-series analysis (ITSA) to evaluate how the
Xpert's implementation has improved TB and DR-TB detection nationwide.
METHODS: 1,061,776 cases from Brazil's National TB Registry (2011-2022) were
reviewed and ITSA (2011-2019) was used to gauge the impact of the Xpert's
adoption on TB and DR-TB notification. Granger Causality and dynamic regression



modelling determined if incorporating Xpert testing as an external regressor
enhanced forecasting accuracy for Brazil's future TB trends.

FINDINGS: Xpert implementation resulted in a 9.7% increase in TB notification
and substantial improvements in DR-TB (63.6%) and drug-susceptible TB (92.1%)
detection compared to expected notifications if it had not been implemented.
Xpert testing counts also presented a time-dependent relationship with DR-TB
detection post-implementation, and improved predictions in forecasting models,
which depicted a potential increase in TB and DR-TB detection in the next six
years.

INTERPRETATION: This study underscores the critical role of Xpert's adoption in
boosting TB and DR-TB detection in Brazil, reinforcing the case for its

widespread use in disease control. Improvements in prediction accuracy resulting
from integrating Xpert data are crucial for allocating resources and reducing

the incidence of TB. By acknowledging Xpert's role in both disease control and
improving predictions, we advocate for its expanded use and further research
into advanced molecular diagnostics for effective TB and DR-TB control.
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INTRODUCTION: Contact investigations with drug-susceptible tuberculosis (DS-TB)
patients have demonstrated a high prevalence of tuberculosis infection (TBI).
However, the prevalence of TBl among individuals in close contact with
drug-resistant tuberculosis (DR-TB) patients is poorly understood. This

systematic review and meta-analysis aimed to determine the prevalence of TBI
among household and non-household contacts of DR-TB patients.

METHOD AND ANALYSIS: We searched five databases (Medline, Embase, Scopus, Web of
Science, and Cumulative Index to Nursing and Allied Health Literature (CINAHL))
from inception to 2 June 2023. All studies that reported the prevalence of TBI

among DR-TB contacts were included in the study. A random-effects meta-analysis
was conducted to estimate the pooled prevalence of TBI with a 95% confidence
interval (Cl). Sub-group analyses were conducted using study characteristics as
covariates.

RESULTS: Thirty studies involving 7659 study participants from 19 countries were
included. The pooled prevalence of TBl among DR-TB contacts was 36.52% (95% CI:
30.27-42.77). The sub-group analysis showed considerable heterogeneity in the
estimates, with the highest prevalence reported in Southeast Asia (80.74%; 95%

Cl: 74.09-87.39), household contacts (38.60%; 95% Cl: 30.07-47.14),
lower-middle-income countries (LMICs) (54.72; 95% CI: 35.90, 73.55), children
(43.27%; 95% CI: 25.50, 61.04), and studies conducted between 2004 and 2012
(45.10; 95% CI: 32.44,57.76).

CONCLUSION: The prevalence of TBl among DR-TB contacts was high, with
substantial regional variations. Further research is needed to determine the

drug susceptibility status of TBl in DR-TB contacts.

PROTOCOL REGISTRATION: The protocolis registered in PROSPERO (CRD42023390339).
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39. Evaluation of WHO catalog of mutations and five WGS analysis tools for drug
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The continuous advancement of molecular diagnostic techniques, particularly
whole-genome sequencing (WGS), has greatly facilitated the early diagnosis of
drug-resistant tuberculosis patients. Nonetheless, the interpretation of results
from various types of mutations in drug-resistant-associated genes has become
the primary challenge in the field of molecular drug-resistance diagnostics. In

this study, our primary objective is to evaluate the diagnosis accuracy of the

World Health Organization (WHO) catalog of mutations and five WGS analysis tools
(PhyResSE, Mykrobe, TB Profiler, Gen-TB, and SAM-TB) in drug resistance to 10
anti-Mycobacterium tuberculosis (MTB) drugs. We utilized the data of WGS
collected between 2014 and 2017 in Zhejiang Province, consisting of 110 MTB
isolates as detailed in our previous study. Based on phenotypic drug

susceptibility testing (DST) results using the proportion method on
Lowenstein-Jensen medium with antibiotics, we evaluated the predictive accuracy
of genotypic DST obtained by these tools. The results revealed that the WHO
catalog of mutations and five WGS analysis tools exhibit robust predictive
capabilities concerning resistance to isoniazid, rifampicin, ethambutol,
streptomycin, amikacin, kanamycin, and capreomycin. Notably, Mykrobe, SAM-TB,
and TB Profiler demonstrate the most accurate predictions for resistance to



pyrazinamide, prothionamide, and para-aminosalicylic acid, respectively. These
findings are poised to significantly guide and influence future clinical

treatment strategies and resistance monitoring protocols.IMPORTANCEWhole-genome
sequencing (WGS) has the potential for the early diagnosis of drug-resistant
tuberculosis. However, the interpretation of mutations of
drug-resistant-associated genes represents a significant challenge as the amount
and complexity of WGS data. We evaluated the accuracy of the World Health
Organization catalog of mutations and five WGS analysis tools in predicting drug
resistance to first-line and second-line anti-TB drugs. Our results offer

clinicians guidance on selecting appropriate WGS analysis tools for predicting
resistance to specific anti-TB drugs.
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INTRODUCTION: The surge of multidrug-resistant TB (MDR-TB) in Iran poses a
significant challenge to global healthcare. The introduction of delamanid (DLM)
and bedaquiline (BDQ), two potent antimycobacterial drugs, marks a crucial
advance. Nevertheless, as resistance in Mycobacterium tuberculosis is on the
rise in Iran and resistance to these newer medications is emerging,
investigations in this field are of utmost importance.

METHODS: In this cross-sectional study, 38 MDR-TB strains were collected from
five distinct regional TB laboratories in Iran. The clinical isolates were

confirmed as M. tuberculosis using the phenotypic tests and 1IS6110-based PCR
assay. Drug susceptibility testing (DST) for isoniazid, rifampicin, ethambutol,



DLM, and BDQ was performed using WHO-approved methods. Sequencing was used to
investigate genetic mutations in DLM (ddn, fgd1) and BDQ (Rv0678, atpE, pepQ)
genes associated with resistance.

RESULTS: Among the 38 collected MDR-TB isolates, 7 (18.5 %) exhibited resistance

to DLM, while all remained susceptible to BDQ. Analysis of the sequencing data
revealed that the ddn gene exhibited the highest number of mutations in
DLM-resistant isolates, including 18 nonsynonymous mutations and 1 indel leading
to frameshift mutations. Acommon mutation, Gly81Ser, was presentin 4 of the
DLM-resistant isolates (4/7; 57.1 %). A synonymous mutation, T960C, in the fgd1

gene was uniformly found in DLM-resistant samples. Notably, no significant
mutations were observed in the atpE, Rv0678, or pepQ genes in any of the
BDQ-susceptible isolates.

CONCLUSIONS: Our study underscores the emergence of DLM resistance in a subset
of MDR-TB isolates in Iran, primarily associated with mutations in the ddn gene.

This emphasizes the ongoing necessity for TB drug resistance surveillance and
research. While BDQ remains efficacious, the emergence of DLM resistance is a
concerning development, warranting further exploration into resistance

mechanisms and the formulation of effective TB control strategies.
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This study evaluated the performance of cobas MTB and cobas MTB-RIF/INH for the
diagnosis of tuberculosis and detection of rifampicin (RIF) and isoniazid (INH)
resistance. Adults presenting with pulmonary tuberculosis symptoms were

recruited in South Africa, Moldova, and India. Performance of cobas MTB was
assessed against culture, whereas cobas MTB-RIF/INH was assessed using
phenotypic drug susceptibility testing and whole-genome sequencing as composite
reference standards. Xpert MTB/RIF (Xpert) or Xpert MTB/RIF Ultra (Ultra) was

used as a comparator. The overall sensitivity and specificity of cobas MTB were

95% (95% ClI, 93%-96%) and 96% (95% CI, 95%-97%). Among smear-negatives, the
sensitivity of cobas MTB was 75% (95% ClI, 66%-83%). Among participants tested
with both cobas MTB and Xpert, sensitivity was 96% (95% ClI, 94%-97%) for cobas
MTB and 95% (95% CI, 93%-97%) for Xpert. Among participants tested with both
cobas MTB and Ultra, sensitivity was 88% (95% CI, 81%-92%) for cobas MTB and 89%
(95% CI, 83%-93%) for Ultra. Sensitivity and specificity of cobas MTB-RIF/INH

for RIF and INH detection were 90% (95% CI, 84%-94%) and 100% (95% Cl,
99%-100%), and 89% (95% CI, 84%-93%) and 99.5% (95% CI, 98%-100%), respectively.
The cobas MTB and cobas MTB-RIF/INH assays exhibited high performance in a
diverse population and present a suitable option for molecular detection of
tuberculosis and RIF and INH resistance.
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BACKGROUND: The antibiotic bedaquiline is a key component of new WHO regimens
for drug-resistant tuberculosis; however, predicting bedaquiline resistance from
bacterial genotypes remains challenging. We aimed to understand the genetic
mechanisms of bedaquiline resistance by analysing Mycobacterium tuberculosis
isolates from South Africa.



METHODS: For this genomic analysis, we conducted whole-genome sequencing of
Mycobacterium tuberculosis samples collected at two referral laboratories in
Cape Town and Johannesburg, covering regions of South Africa with a high
prevalence of tuberculosis. We used the tool ARIBA to measure the status of
predefined genes that are associated with bedaquiline resistance. To produce a
broad genetic landscape of M tuberculosis in South Africa, we extended our
analysis to include all publicly available isolates from the European Nucleotide
Archive, including isolates obtained by the CRyPTIC consortium, for which
minimum inhibitory concentrations of bedaquiline were available.

FINDINGS: Between Jan 10, 2019, and July, 22, 2020, we sequenced 505 M
tuberculosis isolates from 461 patients. Of the 64 isolates with mutations

within the mmpRb5 regulatory gene, we found 53 (83%) had independent acquisition
of 31 different mutations, with a particular enrichment of truncated MmpR5 in
bedaquiline-resistant isolates resulting from either frameshift mutations or the
introduction of an insertion element. Truncation occurred across three

M tuberculosis lineages, and were present in 66% of bedaquiline-resistant
isolates. Although the distributions overlapped, the median minimum inhibitory
concentration of bedaquiline was 0-25 mg/L (IQR 0:12-0-25) in mmpR5-disrupted
isolates, compared with 0-06 mg/L (0-03-0-06) in wild-type M tuberculosis.
INTERPRETATION: Reduction in the susceptibility of M tuberculosis to bedaquiline
has evolved repeatedly across the phylogeny. In our data, we see no evidence
that this reduction has led to the spread of a successful strain in South

Africa. Binary phenotyping based on the bedaquiline breakpoint might be
inappropriate to monitor resistance to this drug. We recommend the use of
minimum inhibitory concentrations in addition to MmpR5 truncation screening to
identify moderate increases in resistance to bedaquiline.
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Multidrug-resistant tuberculous spondylitis is a global health issue, especially

in developing nations, and non-specific symptoms lead to delay in

identification, treatment, and potential disability in children. Radiology plays

a crucialrole in diagnosing tuberculous spondylitis, which in turn might lead

to effective treatment, prevention of disability and improved patient outcomes.
Our case involved a 20-month-old malnourished child presented with paraparesis,
revealing a history of contact with parental multidrug-resistant tuberculosis.
Multimodality radiological examinations, including conventional radiography, CT,
and MRI revealed extensive disease of the spine with disc involvement, large
paravertebral abscess, and kyphotic deformity which produced neurological
deficits, necessitating both anti-tuberculosis regimen and surgical

intervention. Radiological examinations have a pivotal role in diagnosing,
evaluating and guiding timely management of multidrug-resistant tuberculous
spondylitis. Prompt diagnosis of the condition is crucial in order to prevent
potentially severe complications, which contribute significantly to morbidity.

Our case demonstrated the importance of radiology in diagnosing extensive spine
involvement of the disease causing neurological deficits. Furthermore, radiology
also helps in managing tuberculous spondylitis to prevent future disability in a
child patient of a developing country. This case highlights the crucial

significance of radiological imaging in the diagnosis and management of
pediatric tuberculous spondylitis in impoverished nations. The patient's complex
medical history highlights the socioeconomic factors contributing to

tuberculosis burden. Early and comprehensive radiological assessment, together
with collaboration between radiologists and clinicians, is vital for timely
intervention and improved outcomes in pediatric tuberculous spondylitis cases to
prevent the impact of this debilitating disease on children.
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Pediatric multidrug-resistant tuberculosis (MDR-TB) remains a significant global
problem, and there are numerous barriers preventing children with MDR-TB from
being identified, confirmed with microbiologic tests, and treated with a safe,
practical, and effective regimen. However, several recent advances in
diagnostics and treatment regimens have the promise to improve outcomes for
children with MDR-TB. We introduce this review with two cases that exemplify
both the challenges in management of MDR-TB in children, but also the potential
to achieve a positive outcome. More than 30,000 cases of MDR-TB per year are
believed to occur in children but less than 5% are confirmed microbiologically,
contributing to poorer outcomes and excess mortality. Rapid molecular-based
testing that provides information on rifampin susceptibility is increasingly
globally available and recommended for all children suspected of TB disease--but
remains limited by challenges obtaining appropriate samples and the



paucibacillary nature of most pediatric TB. More complex assays allowing better
characterization of drug-resistant isolates are emerging. For children diagnosed
with MDR-TB, treatment regimens have traditionally been long and utilize
multiple drugs associated with significant side effects, particularly injectable
agents. Several new or repurposed drugs including bedaquiline, delamanid,
clofazimine and linezolid now allow most treatment regimens to be shorter and
all-oral. Yet data to support short, all-oral, novel regimens for young children
containing pretomanid remain insufficient at present, and there is a compelling
need to conduct pediatric trials of promising therapeutics and MDR-TB treatment
regimens.
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Chronic infections induce CD4+ T-cells with cytotoxic functions (CD4 CTLs); at
present, it is still unknown whether latent tuberculosis (LTB) and active
tuberculosis (ATB) induce CD4 CTLs. Plasma and cells from four patient



groups-uninfected contact (UC), LTB, and ATB (divided as sensitive [DS-TB]- or
resistant [DR-TB]-drug)-were evaluated by flow cytometry, g-PCR, and proteomics.
The data showed that ATB patients had an increased frequency of CD4+ T-cells and
a decreased frequency of CD8+ T-cells. The latter displays an exhausted-like
profile characterized by CD39, CD279, and TIM-3 expression. ATB had a high
frequency of CD4 + perforin+ cells, suggesting a CD4 CTL profile. The expression
(at the transcriptional level) of granzyme A, granzyme B, granulysin, and

perforin, as well as the genes T-bet (Tbx21) and NKG2D (Klrk1), in enriched CD4+
T-cells, confirmed the cytotoxic signature of CD4+ T-cells during ATB (which was
stronger in DS-TB than in DR-TB). Moreover, proteomic analysis revealed the
presence of HSP70 (in DS-TB) and annexin A5 (in DR-TB), which are molecules that
have been associated with favoring the CD4 CTL profile. Finally, we found that
lipids from Mycobacterium tuberculosis increased the presence of CD4 CTLs in
DR-TB patients. Our data suggest that ATB is characterized by exhausted-like
CD8+ T-cells, which, together with a specific microenvironment, favor the
presence of CD4 CTLs.
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Tuberculosis (TB) is a leading cause of mortality worldwide, and resistance to
anti-tuberculosis drugs is a challenge to effective treatment. Multi-drug
resistant TB (MDR-TB) can be difficult to treat, requiring long durations of



therapy and the use of second line drugs, increasing a patient's risk for

toxicities and treatment failure. Given the challenges treating MDR-TB,

clinicians can improve the likelihood of successful outcomes by utilizing
therapeutic drug monitoring (TDM). TDM is a clinical technique that utilizes
measured drug concentrations from the patient to adjust therapy, increasing
likelihood of therapeutic drug concentrations while minimizing the risk of toxic
drug concentrations. This review paper provides an overview of the TDM process,
pharmacokinetic parameters for MDR-TB drugs, and recommendations for dose
adjustments following TDM.
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BACKGROUND: Pre-extensively drug-resistant tuberculosis (pre-XDR-TB), defined as
multidrug-resistant TB (MDR-TB) with additional resistance to any

fluoroquinolone (FQ) is difficult to treat. We assessed whether the use of new

or repurposed drugs (bedaquiline, delamanid, linezolid, carbapenem, clofazimine,
pretomanid) mitigated treatment failure of pre-XDR-TB.

METHODS: MDR-TB patients managed in the Taiwan MDR-TB consortium between July
2009-December 2019 were eligible. Treatment outcomes at 30 months were assessed.
Logistic regression models were constructed to investigate factors associated

with treatment outcomes.

RESULTS: 109 patients with FQ-resistant MDR-TB and 218 patients with
FQ-susceptible MDR-TB were included. 60 (55.1%) patients with FQ-resistant
MDR-TB and 63 (28.9%) patients with FQ-susceptible MDR-TB have been treated with
new or repurposed drugs (p < 0.01). Of the 218 patients with FQ-susceptible

MDR-TB, 187 (85.8%) had treatment success, 30 (13.8%) died, no treatment

failure, and 1 (0.5%) was loss-to-follow-up; of the 109 patients with

FQ-resistant MDR-TB, 78 (71.6%) had treatment success, 21 (19.3%) died, 9 (8.3%)
had treatment failure, and 1 (0.9%) was loss-to-follow-up (p < 0.01). The use of

new or repurposed drugs was not associated with treatment outcomes among
patients with FQ-susceptible MDR-TB. No patients with FQ-resistant MDR-TB

treated with 22 new or repurposed drugs within 6 months of treatment initiation

had treatment failure (p = 0.03). Patients with FQ-resistant MDR-TB treated with

1 new or repurposed drugs was more likely to have treatment failure as compared
with patients not treated with new or repurposed drugs (adjOR 7.06, 95% CI
1.72-29.06).

CONCLUSIONS: Proper use of new or repurposed anti-TB drugs can mitigate
treatment failure in FQ-resistant MDR-TB.
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BACKGROUND: In 2018 the World Health Organization recommended a switch to an all
oral bedaquiline-based second-line regimen for treatment of drug-resistant
tuberculosis (DR-TB). How these new second-line regimens fare in comparison to
first-line regimens for treatment of drug-sensitive tuberculosis (DS-TB) is not

well known.

METHODS: In this study, we contemporaneously enrolled subjects with DS-TB (n =

31) or DR-TB (n = 23) and assessed their response to therapy with first-line

(rifampin, isoniazid, ethambutol, pyrazinamide) or second-line (bedaquiline,
pyrazinamide, levofloxacin, linezolid, clofazimine) regimens, respectively.

RESULTS: We found that the early bactericidal activity of first- and second-line
regimens was similar during the first 2 weeks of therapy as determined by BACTEC
MGIT, colony-forming units, and a liquid limiting dilution assay capable of

detecting differentially detectable/culturable Mycobacterium tuberculosis.
Furthermore, an identical percentage (77.8%) of subjects from the DS-TB and

DR-TB cohorts converted to culture negative after 2 months of therapy.
CONCLUSIONS: Despite presenting with more advanced disease at time of treatment,
subjects with DR-TB receiving an all oral bedaquiline-based second-line

treatment regimen displayed a similar microbiological response to therapy as
subjects with DS-TB receiving a first-line treatment regimen.
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Optimal diagnosis and management of children aged <15 y with rifampicin- or
multidrug-resistant tuberculosis (RR/MDR-TB) relies on identification of adults
with the disease and pro-active screening of their close contacts. Children may

be diagnosed with RR/MDR-TB based on microbiological confirmation from clinical
specimens (sputum, gastric washings, stool), but usually the diagnosis is
presumptive, with a history of exposure to RR/MDR-TB and clinical/radiological
signhs and symptoms suggestive of TB disease. RR/MDR-TB should also be considered
in children where first-line TB treatment fails despite good adherence to

therapy. Composition and duration of all-oral RR/MDR-TB treatment regimens in
children are based on site and severity of TB disease, drug resistance profile

of the Mycobacterium tuberculosis strain (isolated from the child or from the

most likely source patient), inclusion of at least four drugs considered to be
effective (with priority given to World Health Organization Group A and B

drugs), toxicity and tolerability of medications (and feasibility of adverse

effect monitoring in the child's setting), and availability of child-friendly
formulations of TB medications. Individualized RR/MDR-TB regimens are preferable
to the standardised 9-12-mo regimen for children, and injectable agents must not
be used. Optimal adherence to treatment relies on education, training and

support for caregivers and others who are responsible for administering
medications to children, as well as close clinical monitoring and early
management of adverse effects. Children who are initiated on adequate RR/MDR-TB
regimens have high treatment success rates, but efforts to find and treat more
children with undiagnosed RR/MDR-TB are crucial to reduce childhood TB
mortality.
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Penitentiary systems serve as breeding grounds for all kinds of diseases.

Drawing upon new archival materials, this article examines the history of the
management and reporting of epidemics in the Russian prison system from the late
Imperial period to the present day. We use the case studies of cholera

(1892-1893), typhus (1932-1933), and pulmonary tuberculosis (the 1990s) to
examine how the general political and social conjuncture at different times
affected the response of prison authorities to epidemics to show that,
notwithstanding major shifts in society and polity, there was continuity in the
management of epidemics by prison authorities in the long twentieth century.
However, there were fundamental discrepancies in the way late Imperial, Soviet,
and post-Soviet Russia reported epidemiological emergencies in prisons. We argue
that Russia's tumultuous past has reinforced the tendency among the Russian
penal administration towards a lack of transparency that has persisted to the
present day, in relation to the latest, COVID-19, epidemic.
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Multidrug-resistant tuberculosis (MDR-TB) and extensively drug-resistant
tuberculosis (XDR-TB) continue as public health concerns. Inhaled drug therapy
for TB has substantial benefits in combating the causal agent of TB
(Mycobacterium tuberculosis). Pretomanid is a promising candidate in an optional
combined regimen for XDR-TB. Pretomanid has demonstrated high potency against M.
tuberculosis in both the active and latent phases. Conventional spray drying was
used to formulate pretomanid as dry powder inhalers (DPIs) for deep lung

delivery using a proliposomal system with a trehalose coarse excipient to

enhance the drug solubility. Co-spray drying with L-leucine protected

hygroscopic trehalose in formulations and improved powder aerosolization. Higher
amounts of L-leucine (40-50 % w/w) resulted in the formation of mesoporous
particles with high percentages of drug content and entrapment efficiency. The
aerosolized powders demonstrated both geometric and median aerodynamic
diameters < 5 um with > 90 % emitted dose and > 50 % fine particle fraction.

Upon reconstitution in simulated physiological fluid, the proliposomes
completely converted to liposomes, exhibiting suitable particle sizes

(130-300 nm) with stable colloids and improving drug solubility, leading to

higher drug dissolution compared to the drug alone. Inhalable pretomanid showed
higher antimycobacterial activity than pretomanid alone. The formulations were
safe for all broncho-epithelial cell lines and alveolar macrophages, thus

indicating their potential suitability for DPIs targeting pulmonary TB.
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Benzothiazole-bearing compounds have emerged as potential noncovalent DprE1
(decaprenylphosphoryl-B-d-ribose-2'-epimerase) inhibitors active against
Mycobacterium tuberculosis. Based on structure-based virtual screening (PDB ID:
4KWS5), 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 ug/mL and 8.0 ug/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, 6¢, and 6d



demonstrated remarkable antitubercular activity with MIC values of 0.5 pg/mL
against H37Ra and 1.0, 2.0, and 8.0 ug/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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Tuberculosis (T.B.) remains a prominent global cause of health challenges and
death, exacerbated by drug-resistant strains such as multidrug-resistant
tuberculosis MDR-TB and extensively drug-resistant tuberculosis XDR-TB. For an
effective disease management strategy, it is crucial to understand the dynamics
of T.B. infection and the impacts of treatment. In the present article, we

employ Al-based machine learning techniques to investigate the immunity impact



of medications. SEIPR epidemiological model is incorporated with MDR-TB for
compartments susceptible to disease, exposed to risk, infected ones, preventive
or resistant to initial treatment, and recovered or healed population. These
masses' natural trends, effects, and interactions are formulated and described

in the present study. Computations and stability analysis are conducted upon
endemic and disease-free equilibria in the present model for their global
scenario. Both numerical and Al-based nonlinear autoregressive exogenous NARX
analyses are presented with incorporating immediate treatment and delay in
treatment. This study shows that the active patients and MDR-TB, both strains,
exist because of the absence of permanent immunity to T.B. Furthermore, patients
who have recovered from tuberculosis may become susceptible again by losing
their immunity and contributing to transmission again. This article aims to

identify patterns and predictors of treatment success. The findings from this
research can contribute to developing more effective tuberculosis interventions.
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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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The mycobacterial F-ATP synthase is responsible for the optimal growth,
metabolism and viability of Mycobacteria, establishing it as a validated target

for the development of anti-TB therapeutics. Herein, we report the discovery of

an N-acyl phenothiazine derivative, termed PT6, targeting the mycobacterial

F-ATP synthase. PT6 is bactericidal and active against the drug sensitive,
Rifampicin-resistant as well as Multidrug-resistant tuberculosis strains.

Compound PT6 showed noteworthy inhibition of F-ATP synthesis, exhibiting an IC50
of 0.788 uM in M. smegmatis IMVs and was observed that it could deplete
intracellular ATP levels, exhibiting an IC50 of 30 uM. PT6 displayed a high

selectivity towards mycobacterial ATP synthase compared to mitochondrial ATP
synthase. Compound PT6 showed a minor synergistic effect in combination with
Rifampicin and Isoniazid. PT6 demonstrated null cytotoxicity as confirmed by
assessing its toxicity against VERO cell lines. Further, the binding mechanism

and the activity profile of PT6 were validated by employing in silico techniques

such as molecular docking, Prime MM/GBSA, DFT and ADMET analysis. These results
suggest that PT6 presents an attractive lead for the discovery of a novel class

of mycobacterial F-ATP synthase inhibitors.

Copyright © 2024 Elsevier Inc. All rights reserved.
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Tuberculosis (TB) is a serious and fatal disease caused by Mycobacterium
tuberculosis (Mtb). The World Health Organization reported an estimated 1.30
million TB-related deaths in 2022. The escalating prevalence of Mtb strains
classified as being multi-, extensively, extremely, or totally drug resistant,
coupled with the decreasing efficacies of conventional therapies, necessitates
the development of novel treatments. As viruses that infect Mycobacterium spp.,
mycobacteriophages may represent a strategy to combat and eradicate
drug-resistant TB. More exploration is needed to provide a comprehensive
understanding of mycobacteriophages and their genome structure, which could pave
the way toward a definitive treatment for TB. This review focuses on the
properties of mycobacteriophages, their potential in diagnosing and treating TB,
the benefits and drawbacks of their application, and their use in human health.
Specifically, we summarize recent research on mycobacteriophages targeted
against Mtb infection and newly developed mycobacteriophage-based tools to
diagnose and treat diseases caused by Mycobacterium spp.
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PURPOSE: The National Tuberculosis Elimination Programme (NTEP) of the
Government of India has strived to control tuberculosis (TB) in the country

through various interventions. Understanding the trends of resistance patterns
may provide insights into the effectiveness of TB control activities in the

country.

METHODS: A total of 31,144 clinical samples were received from 2013 to 2022 from
presumptive drug-resistant TB patients. All the specimens were decontaminated
and subjected to the line probe assay for detection of resistance to rifampicin

and isoniazid. Mycobacterium tuberculosis (MTB) was detected in 28,814 samples.



Autoregressive integrated moving average model (ARIMA) was fitted to assess the
trend over time.

RESULTS: A decreasing trend in multi-drug resistant TB from 19 % in 2013to 4 %
in 2022 was seen. A decreasing trend in rifampicin monoresistance from 11.2 % in
2013to0 1.5 % in 2022 was seen, though there was an increase in resistance in
2017. No significant decreasing trends were seen in the proportion of isoniazid
monoresistance from 8.3 % in 2013 to 7 % in 2022.

CONCLUSION: The findings are encouraging, and to a considerable extent, affirm
that India is well on track with regard to the goal of TB elimination.
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Multidrug -resistant tuberculosis (MDRTB) is a serious threat to mankind. India
has the highest number of MDRTB cases, although majority remain undiagnosed due
to inadequate diagnostic infrastructure, leading to increased community



transmission and mortality. This one-year observational retrospective study
highlighted the effectiveness of the National Tuberculosis Elimination Program
(NTEP) for prompt detection of drug-resistant TB by GeneXpert MTB/RIF assay and
revealed its associated clinico-epidemiological factors. The overall detection
rates of MTB and RRTB were 20.70 % and 20.86 % respectively. The pediatric
population had 7.69 % rifampicin resistance, and HIV was strongly associated
with the development of TB and RRTB (P < 0.01).
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Tuberculosis (TB) is an infectious airborne disease caused by Mycobacterium
tuberculosis. Since the 1990 s, many countries have made significant progress in
reducing the incidence of TB and associated mortality by improving health
services and strengthening surveillance systems. Nevertheless, due to the
emergence of multidrug-resistant TB (MDR-TB), alongside extensively
drug-resistant TB (XDR-TB) and TB-HIV co-infection, TB remains one of the lead
causes of death arising from infectious disease worldwide, especially in
developing countries and disadvantaged populations. Marine natural products
(MNPs) have received a large amount of attention in recent years as a source of



pharmaceutical constituents and lead compounds, and are expected to offer
significant resources and potential in the fields of drug development and
biotechnology in the years to come. This review summarizes 169 marine natural
products and their synthetic derivatives displaying anti-TB activity from 2013

to the present, including their structures, sources and functions. Partial
synthetic information and structure-activity relationships (SARs) are also
included.
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This case report discusses two instances of iatrogenically induced
pre-extensively drug-resistant tuberculosis (pre-XDR TB). In both cases, the
patients were initially diagnosed with tuberculosis and hospitalized in
university hospitals. Nucleic acid amplification tests identified
rifampicin-resistant tuberculosis, leading to a deviation from clinical



guidelines. Without prior verification of susceptibility to other drugs,

levofloxacin was added to the standard antituberculosis regimen, which included
isoniazid, pyrazinamide, ethambutol, and rifampicin. Subsequent phenotypic drug
susceptibility tests (DST) revealed resistance to isoniazid but susceptibility

to levofloxacin, thus reclassifying the condition as multidrug-resistant
tuberculosis (MDR-TB). However, by the time these patients were transferred to
our hospital and began MDR-TB treatment, they had already developed resistance
to levofloxacin, escalating their condition to pre-XDR TB. These cases

underscore the importance of rapid access to comprehensive DST upon the
identification of rifampicin resistance and adherence to established clinical
guidelines.
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BACKGROUND: New and shorter regimens against multi-drug resistant tuberculosis
(TB) remain urgently needed. To inform treatment duration in clinical trials,

this study aimed to identify human pharmacokinetic equivalent doses,
antimycobacterial and sterilizing activity of a novel regimen, containing

bedaquiline, delamanid, moxifloxacin and sutezolid (BDMU), in the standard mouse
model (BALB/c) of Mycobacterium tuberculosis (Mtb) infection.

METHODS: Treatment of mice with B25D0.6M200U200, B25D0.6M200,
B25D0.6M200(U2003)

or H10R10Z150E100 (isoniazid, rifampicin, pyrazinamide, ethambutol, HRZE),

started 3 weeks after Mtb infection. Bactericidal activity was assessed after 1,

2, 3 and 4 months of treatment and relapse rates were assessed 3 months after
completing treatment durations of 2, 3 and 4 months.

RESULTS: B25D0.6M200U200 generated human equivalent exposures in uninfected
BALB/c mice. After 1 month of treatment, a higher bactericidal activity was

observed for the B25D0.6M200U200 and the B25D0.6M200 regimen compared to the
standard H10R10Z150E100 regimen. Furthermore, 3 months of therapy with both
BDM-based regimens resulted in negative lung cultures, whereas all
H10R10Z150E100 treated mice were still culture positive. After 3 months of

therapy 7% and 13% of mice relapsed receiving B25D0.6M200U200 and B25D0.6M200,
respectively, compared to 40% for HIOR10Z150E100 treatment showing an increased
sterilizing activity of both BDM-based regimens.

CONCLUSIONS: BDM-based regimens, with and without sutezolid, have a higher
efficacy than the HRZE regimen in the BALB/c model of TB, with some improvement
by adding sutezolid. By translating these results to TB patients, this novel

BDMU regimen should be able to reduce treatment duration by 25% compared to HRZE
therapy.
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Tuberculosis (TB) remains a critical health threat, particularly with the

emergence of multidrug-resistant strains. This demands attention from scientific
communities and healthcare professionals worldwide to develop effective
treatments. The enhanced intracellular survival (Eis) proteinis an
acetyltransferase enzyme of Mycobacterium tuberculosis that functions by adding
acetyl groups to aminoglycoside antibiotics, which interferes with their ability

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

protein synthesis and killing the bacterium. Therefore, targeting this protein
accelerates the chance of restoring the aminoglycoside drug activity, thereby
reducing the emergence of drug-resistant TB. For this, we have screened 406,747
natural compounds from the Coconut database against Eis protein. Based on
MM/GBSA rescoring binding energy, the top 5 most prominent natural compounds,
viz. CNP0187003 (- 96.14 kcal/mol), CNP0176690 (- 93.79 kcal/mol), CNP0136537
(- 92.31 kcal/mol), CNP0398701 (- 91.96 kcal/mol), and CNP0043390

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

There these findings will leverage computational techniques to identify and
develop a natural compound inhibitor as an alternative for drug-resistant TB.
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BACKGROUND: Tuberculosis (TB), primarily caused by Mycobacterium tuberculosis,
remains a significant global health concern. Targeted Next-Generation Sequencing
(tNGS) has emerged as a rapid and comprehensive diagnostic tool for
tuberculosis, offering advantages over traditional methods and serving as an
effective alternative for drug susceptibility testing and the detection of
drug-resistant tuberculosis.

OBJECTIVE: This study aimed to retrospectively analyze the clinical

characteristics of pulmonary tuberculosis patients. After explore the

application value of targeted next-generation sequencing technology in this
patient population, providing valuable insights for clinical diagnosis and
treatment.

METHODS: In this retrospective study, we analyzed data from 65 patients with
laboratory-confirmed tuberculosis admitted to Tianjin Baodi Hospital from
November 14, 2020, to February 1, 2023. Patients underwent bronchoalveolar
lavage fluid (BALF) testing, including acid-fast staining, culture, and tNGS.
Biopsies and histopathological examinations were performed on some patients,
along with comprehensive radiological assessments for all.

RESULTS: Among the 65 pulmonary tuberculosis patients, targeted next-generation
sequencing detected pathogens in bronchoalveolar lavage fluid with a positivity
rate of 93.8%, significantly higher than traditional methods such as acid-fast
staining, culture, and pathology. Compared to bronchoalveolar lavage fluid

smear, targeted next-generation sequencing demonstrated significantly higher
diagnostic sensitivity (98.46% vs. 26.15%) and accuracy (98.46% vs. 26.15%).
CONCLUSION: Targeted next-generation sequencing, with its high sensitivity and
specificity compared to traditional methods, provides unique advantages in
detecting pathogens among these patients, highlighting its importance in disease
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BACKGROUND: Studying long-term treatment outcomes of TB is time-consuming and
impractical. Early and reliable biomarkers reflecting treatment response and
capable of predicting long-term outcomes are urgently needed.

OBIJECTIVES: To develop a pharmacometric multistate model to evaluate the link
between potential predictors and long-term outcomes.

METHODS: Data were obtained from two Phase Il clinical trials (TMC207-C208 and
TMC207-C209) with bedaquiline on top of a multidrug background regimen. Patients
were typically followed throughout a 24 week investigational treatment period

plus a 96 week follow-up period. A five-state multistate model (active TB,

converted, recurrent TB, dropout, and death) was developed to describe observed
transitions. Evaluated predictors included patient characteristics, baseline TB
disease severity and on-treatment biomarkers.

RESULTS: A fast bacterial clearance in the first 2 weeks and low TB bacterial

burden at baseline increased probability to achieve conversion, whereas patients
with XDR-TB were less likely to reach conversion. Higher estimated mycobacterial
load at the end of 24 week treatment increased the probability of recurrence. At

120 weeks, the model predicted 55% (95% prediction interval, 50%-60%), 6.5%
(4.2%-9.0%) and 7.5% (5.2%-10%) of patients in converted, recurrent TB and death
states, respectively. Simulations predicted a substantial increase of recurrence
after 24 weeks in patients with slow bacterial clearance regardless of baseline
bacterial burden.

CONCLUSIONS: The developed multistate model successfully described TB treatment
outcomes. The multistate modelling framework enables prediction of several
outcomes simultaneously, and allows mechanistically sound investigation of novel
promising predictors. This may help support future biomarker evaluation,

clinical trial design and analysis.
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OBJECTIVES: Readability of patient-facing information of oral antibiotics
detailed in the WHO all oral short (6 months, 9 months) has not been described
to date. The aim of this study was therefore to examine (i) how readable
patient-facing TB antibiotic information is compared to readability reference
standards and (ii) if there are differences in readability between

high-incidence countries versus low-incidence countries.

METHODS: Ten antibiotics, including bedaquiline, clofazimine, ethambutol,
ethionamide, isoniazid, levofloxacin, linezolid, moxifloxacin, pretomanid,
pyrazinamide, were investigated. TB antibiotic information sources were
examined, consisting of 85 Patient Information Leaflets (PILs) and 40 antibiotic
web resouces. Of these 85 PlLs, 72 were taken from the National Medicines
Regulator from six countries (3 TB high-incidence [Rwanda, Malaysia, South
Africa] + 3TB low-incidence [UK, Ireland, Malta] countries). Readability data
was grouped into three categories, including (i) high TB-incidence countries

(n =33 information sources), (ii) low TB-incidence countries (n = 39
information sources) and (iii) web information (n = 53). Readability was
calculated using Readable software, to obtain four readability scores [(i)
Flesch Reading Ease (FRE), (ii) Flesch-Kincaid Grade Level (FKGL), (iii) Gunning



Fog Index and (iv) SMOG Index], as well as two text metrics [words/sentence,
syllables/word].

RESULTS: Mean readability scores of patient-facing TB antibiotic information for
FRE and FKGL, were 47.4 = 12.6 (sd) (target = 60) and 9.2 + 2.0 (target < 8.0),
respectively. There was no significant difference in readability between low
incidence countries and web resources, but there was significantly poorer
readability associated with PlLs from high incidence countries versus low
incidence countries (FRE; p = 0.0056: FKGL; p = 0.0095).

CONCLUSIONS: Readability of TB antibiotic PILs is poor. Improving readability of
PILs should be an important objective when preparing patient-facing written
materials, thereby improving patient health/treatment literacy.

© 2024. The Author(s).
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66. Performance evaluation of the Xpert MTB/XDR test for the detection of drug
resistance to Mycobacterium tuberculosis among people diagnosed with
tuberculosis in South Africa.
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Drug-resistant tuberculosis (TB) poses a significant public health concernin

South Africa due to its complexity in diagnosis, treatment, and management. This
study assessed the diagnostic performance of the Xpert MTB/XDR test for

detecting drug resistance in patients with TB by using archived sputum

sediments. This study analyzed 322 samples collected from patients diagnosed

with TB between 2016 and 2019 across South Africa, previously characterized by
phenotypic and genotypic methods. The Xpert MTB/XDR test was evaluated for its
ability to detect resistance to isoniazid (INH), ethionamide (ETH),

fluoroquinolones (FLQ), and second-line injectable drugs (SLIDs) compared with
phenotypic drug susceptibility testing (pDST) and whole-genome sequencing (WGS).



Culture, Xpert MTB/RIF Ultra, and Xpert MTB/RIF (G4) tests were performed to
determine sensitivity and agreement with this test for TB detection. The
sensitivities using a composite reference standard, pDST, and sequencing were
>90% for INH, FLQ, amikacin (AMK), kanamycin (KAN), and capreomycin (CAP)
resistance, meeting the WHO target product profile criteria for this class. A
lower sensitivity of 65.9% (95% Cl: 57.1-73.6) for ETH resistance was observed.
The Xpert MTB/XDR showed a sensitivity of 98.3% (95% CI: 96.1-99.3) and
specificity of 100% (95% CI: 86.7-100) compared with culture, a positive percent
agreement (PPA) of 98.8% (95% CI: 93.7-99.8) and negative percent agreement
(NPA) of 100.0% (95% ClI: 78.5-100.0) compared with G4, and a PPA of 99.5% (95%
Cl: 97.3-99.9) and NPA of 100.0% (95% CI: 78.5-100.0) compared with Xpert
MTB/RIF Ultra for detecting Mycobacterium tuberculosis. The test offers a
promising solution for the rapid detection of drug-resistant TB and could
significantly enhance control efforts in this setting.
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67. Prospective evaluation of thin-layer agar colour test in routine diagnosis of
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<sec><title>BACKGROUND-</title>This study evaluated the diagnostic performance of
the thin-layer agar MDR/XDR-TB Colour Test (CT), a Mycobacterium tuberculosis



complex (MTBC) detection and direct drug susceptibility testing (DST) method

with routine sputum, bronchoalveolar lavage and pleural fluid
specimen.</sec><sec><title>METHODS</title>In a prospective study, the time and
rate of MTBC detection were compared between CT, Lowenstein-Jensen, and MGIT
media. Times until DST result, sensitivities, and specificities were evaluated
between CT and MGIT 960 indirect DST.</sec><sec><title>RESULTS</title>The
cultivation of 177 pulmonary specimens resulted in 83 MTBC-positive cultures.

The sensitivity of CT for MTBC detection was 81.3% with a median time of 20 days
compared to 13 days and 93.5% for MGIT. The sensitivity of CT for DST results

was 100% for isoniazid and levofloxacin and 94.7% for rifampicin. The

specificities for isoniazid and rifampicin DST were 97.3% and 98.0% for
levofloxacin. The median time until a DST result was significantly shorter with

CT than the BACTEC MGIT 960 system, 20 and 27 days, respectively, independent of
the specimen type used.</sec><sec><title>CONCLUSIONS</title>The CT is a highly
accurate and fast initial diagnostic test for high-incidence settings and could

also be used as afirst culture and direct DST in peripheral settings.</sec>.
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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.

Copyright © 2024 Elsevier Inc. All rights reserved.
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According to the World Health Organization, the number of tuberculosis (TB)
infections and the drug-resistant burden worldwide increased by 4.5% and 3.0%,
respectively, between 2020 and 2021. Disease severity and complexity drive the
interest for undertaking new clinical trials to provide efficient treatment to

limit spread and drug resistance. TB Alliance conducted a phase 2 study in 106
patients to guide linezolid (LZD) dose selection using early bactericidal

activity over 14 days of treatment. LZD is highly efficient for drug-resistant

TB treatment, but treatment monitoring is required since serious adverse events
can occur. The objective of this study was to develop a
pharmacokinetic-pharmacodynamic (PKPD) model to analyze the dose-response
relationship between linezolid exposure and efficacy biomarkers. Using time to
positivity (TTP) and colony-forming unit (CFU) count data, we developed a PKPD
model in six dosing regimens, differing on LZD dosing intensity. A
one-compartment model with five transit absorption compartments and non-linear
auto-inhibition elimination described best LZD pharmacokinetic characteristics.
TTP and CFU logarithmic scaled [log(CFU)] showed a bactericidal activity of LZD
against Mycobacterium tuberculosis. TTP was defined by a model with two
significant covariates: the presence of uni- and bilateral cavities decreased
baseline TTP value by 24%, and an increase on every 500 mg/L/h of cumulative



area under the curve increased the rate at which TTP and CFU change from
baseline by 20% and 11%, respectively.

CLINICAL TRIALS: This study is registered with ClinicalTrials.gov as
NCT02279875.
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Latin American region is a high-burden setting for tuberculosis where
multidrug-resistant tuberculosis (MDR-TB) is among the main challenge to move
forward the End TB Strategy goals. It has been shown that MDR-TB is associated

to certain Mycobacterium tuberculosis (MTB) lineages like L2-Beijing sublineage

or L4-LAM. Although L2-Beijing is present in South America, the L4 lineage is

the most prevalent with values ranging from 75% to 99% depending on the country.
Within L4, Latin American-Mediterranean (LAM) family is the most prevalent.
Moreover, within LAM, RDRio subfamily is present in high prevalence in several
countries in South America like Venezuela or Brazil. RDRio has been associated

to MDR-TB in several studies in Brazil but more epidemiological information is
needed for South America. Here we discuss the problem of MDR-TB in Latin America
and the potential threat that RDRio could represent. At this time, more

molecular epidemiology studies are necessary to improve TB surveillance programs
in Latin America by tracking MTB strains potentially responsible for MDR-TB

spread.
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In the current study, two sets of compounds:
(E)-1-(2-(4-substitutedphenyl)-2-oxoethyl)-4-((hydroxyimino)methyl)pyridinium
derivatives (3a-3e); and
(E)-3-(substitutedbenzoyl)-7-((hydroxyimino)methyl)-2-substitutedindolizine-1-carboxylate
derivatives (5a-5j), were synthesized and biologically evaluated against two

strains of Mycobacterial tuberculosis (ATCC 25177) and multi-drug resistant

(MDR) strains. Further, they were also tested in vitro against the mycobacterial
InhA enzyme. The in vitro results showed excellent inhibitory activities against

both MTB strains and compounds 5a-5j were found to be more potent, and their MIC
values ranged from 5to 16 pg/mL and 16-64 ug/mL against the M. tuberculosis
(ATCC 25177) and MDR-TB strains, respectively. Compound 5h with phenyl and
4-fluorobenzoyl groups attached to the 2- and 3-position of the indolizine core

was found to be the most active against both strains with MIC values of 5 pg/mL
and 16 pg/mL, respectively. On the other hand, the two sets of compounds showed
weak to moderate inhibition of InhA enzyme activity that ranged from5to 17 %

and 10-52 %, respectively, with compound 5f containing 4-fluoro benzoyl group
attached to the 3-position of the indolizine core being the most active (52 %
inhibition of InhA). Unfortunately, there was no clear correlation between the

InhA inhibitory activity and MIC values of the tested compounds, indicating the
probability that they might have different modes of action other than InhA
inhibition. Therefore, a computational investigation was conducted by employing
molecular docking to identify their putative drug target(s) and, consequently,
understand their mechanism of action. A panel of 20 essential mycobacterial
enzymes was investigated, of which B-ketoacyl acyl carrier protein synthase |
(KasA) and pyridoxal-5'-phosphate (PLP)-dependent aminotransferase (BioA)
enzymes were revealed as putative targets for compounds 3a-3e and 5a-5j,
respectively. Moreover, in silico ADMET predictions showed adequate properties
for these compounds, making them promising leads worthy of further optimization.
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Background: Drug-resistant tuberculosis is a burgeoning threat to public health
requiring novel strategies to combat the infection. Although national

tuberculosis elimination programs focus on improving health services, challenges
in eradicating tuberculosis still exist. Factors attributing to unfavorable

outcomes are unknown in Warangal district of Telangana state. Methods: This
study included 296 patients diagnosed with multidrug-resistant pulmonary
tuberculosis. The study participants followed up for a maximum of 20 months to
determine treatment outcomes. Statistical applications of Kaplan-Meier curve and
log-rank test used to find the survival probabilities in subgroups. Results: The
survival of multidrug-resistant pulmonary tuberculosis patients was ascertained,
in male and female patients, aged between 31 and 50 years. Resistance to
rifampicin was prominent. The study found a survival rate of 76.68% and a
mortality rate of 23.31%. The log-rank test revealed a significant difference in
survival in subcategories with and without comorbidities (P =.03),

non-adherence to treatment (P =.0001), treatment duration (P =.02), regimens
(P=.01), and grading of radiograph (P =.0001). Conclusion: This study

identified factors that influenced the survival probability of

multidrug-resistant pulmonary tuberculosis patients, including comorbidities,
weight band, non-adherence to treatment, treatment duration, regimens, and
grading of radiograph. These findings emphasize the need for enhanced management



strategies to improve treatment outcomes.
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BACKGROUND: The management of multidrug-resistant tuberculosis (MDR-TB) remains
challenging. Treatment outcome is influenced by multiple factors; the specific

roles of diabetes and glycemic control remain uncertain. This study aims to

assess the impact of glycemic control on drug exposure, to investigate the

association between drug exposure and treatment outcomes, and to identify

clinically significant thresholds predictive of treatment outcome, among

patients with diabetes.



METHODS: This multicenter prospective cohort study involved patients with
confirmed MDR-TB and diabetes. Drug exposure level was estimated by
noncompartmental analysis. The minimum inhibitory concentrations (MICs) were
determined for the individual Mycobacterium tuberculosis isolates. The influence

of poor glycemic control (glycated hemoglobin 27%) on drug exposure and the
associations between drug exposure and treatment outcome were evaluated by
univariate and multivariate analysis. Classification and regression tree

analysis was used to identify the drug exposure/susceptibility thresholds.

RESULTS: Among the 131 diabetic participants, 43 (32.8%) exhibited poor glycemic
control. Poor glycemic control was independently associated with decreased
exposure to moxifloxacin, linezolid, bedaquiline, and cycloserine, but not
clofazimine. Additionally, a higher ratio of drug exposure to susceptibility was

found to be associated with a favorable MDR-TB treatment outcome. Thresholds
predictive of 6-month culture conversion and favorable outcome were bedaquiline
area under the concentration-time curve (AUC)/MIC =245 and moxifloxacin AUC/MIC
=67, demonstrating predictive accuracy in patients, regardless of their glycemic
control status.

CONCLUSIONS: Glycemic control and optimal TB drug exposure are associated with
improved treatment outcomes. This dual management strategy should be further
validated in randomized controlled trials of patients with MDR-TB and diabetes.
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Infection with Mycobacterium tuberculosis remains one of the biggest causes of
death from a single microorganism worldwide, and the continuous emergence of
drug resistance aggravates our ability to cure the disease. New improved
resistance detection methods are needed to provide adequate treatment, such as
whole genome sequencing (WGS), which has been used increasingly to identify
resistance-conferring mutations over the last decade. The steadily increasing
knowledge of resistance-conferring mutations increases our ability to predict
resistance based on genomic data alone. This study evaluates the performance of
WGS to predict M. tuberculosis complex resistance. It compares WGS predictions
with the phenotypic (culture-based) drug susceptibility results based on 20

years of nationwide Danish data. Analyzing 6,230 WGS-sequenced samples, the
sensitivities for isoniazid, rifampicin, ethambutol, and pyrazinamide were 82.5%
[78.0%-86.5%, 95% confidence interval (Cl)], 97.3% (90.6%-99.7%, 95% CIl), 58.0%
(43.2%-71.8%, 95% ClI), and 60.5% (49.0%-71.2%, 95% CI), respectively, and
specificities were 99.8% (99.7%-99.9%, 95% Cl), 99.8% (99.7%-99.9%, 95% CI),
99.4% (99.2%-99.6%, 95% ClI), and 99.9% (99.7%-99.9%, 95% CIl), respectively. A
broader range of both sensitivities and specificities was observed for

second-line drugs. The results conform with previously reported values and
indicate that WGS is reliable for routine resistance detection in resource-rich
tuberculosis low-incidence and low-resistance settings such as Denmark.
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BACKGROUND: Tuberculosis, a global health concern, was anticipated to grow to
10.6 million new cases by 2021, with an increase in multidrug-resistant
tuberculosis. Despite 1.6 million deaths in 2021, present treatments save
millions of lives, and tuberculosis may overtake COVID-19 as the greatest cause
of mortality. This study provides a six-compartmental deterministic model that
employs a fractal-fractional operator with a power law kernel to investigate the
impact of vaccination on tuberculosis dynamics in a population.

METHODS: Some important characteristics, such as vaccination and infection rate,
are considered. We first show that the suggested model has positive bounded
solutions and a positive invariant area. We evaluate the equation for the most
important threshold parameter, the basic reproduction number, and investigate
the model's equilibria. We perform sensitivity analysis to determine the
elements that influence tuberculosis dynamics. Fixed-point concepts show the
presence and uniqueness of a solution to the suggested model. We use the
two-step Newton polynomial technique to investigate the effect of the fractional
operator on the generalized form of the power law kernel.

RESULTS: The stability analysis of the fractal-fractional model has been
confirmed for both Ulam-Hyers and generalized Ulam-Hyers types. Numerical
simulations show the effects of different fractional order values on

tuberculosis infection dynamics in society. According to numerical simulations,
limiting contact with infected patients and enhancing vaccine efficacy can help
reduce the tuberculosis burden. The fractal-fractional operator produces better
results than the ordinary integer order in the sense of memory effect at

diffract fractal and fractional order values.

CONCLUSION: According to our findings, fractional modeling offers important
insights into the dynamic behavior of tuberculosis disease, facilitating a more
thorough comprehension of their epidemiology and possible means of control.
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OBJECTIVE: The burden of tuberculosis (TB) in migrant children and young people
(CYP) is commonly overlooked, despite the increasing incidence of TB in migrant
populations in the European region. This study aimed to examine the distribution
and disease characteristics of TB among migrant and native-born CYP through
analysis of data from the European Centre for Disease Prevention and Control
(ECDC) surveillance system (TESSy).

STUDY DESIGN: Retrospective database analysis.

METHODS: A retrospective database analysis was conducted on all CYP TB cases
(0-17 years) reported to TESSy (1995-2017), exploring distribution, site of TB,

and presence of MDR-TB using multivariate analysis in R statistical software.
RESULTS: Of the 73,176 CYP TB cases reported in the EU/EFTA (1995-2017), 24.4%
(n=17,879) occurred in migrant CYP and 75.6% (n = 55,297) occurred in
native-born CYP. Migrant CYP were more likely (P <0.001) to have pulmonary TB
(OR:1.90; 95% ClI: 1.74-2.09) and unsuccessful treatment outcomes (OR: 2.05; 95%
Cl: 1.74-2.40) compared to native-born CYP. The proportion of extrapulmonary TB,
compared to pulmonary TB across total CYP cases was higher than the existing



evidence base.

CONCLUSIONS: Overall, there were significant differences in the site of TB and
treatment outcomes between migrant and native-born CYP. To improve outcomes, TB
screening and detection practices should focus on facilitating care in migrant

CYP. However, to better understand the implications of these findings on broader

TB control, TB among CYP should be addressed more frequently in reports and
research.
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Tuberculosis remains the second deadliest infectious disease in humans and a
public health threat due to the emergence of multidrug-resistant (MDR-TB) and
extensively drug-resistant (XDR-TB) strains. Therefore, it is urgent to identify

new anti-tuberculosis treatments and novel therapeutic targets to prevent the
emergence of resistance. In recent years, the study of anti-tuberculosis

properties of nitroaromatic compounds has led to the identification of two novel
biological targets, the deazaflavin (F420)-dependent nitroreductase Ddn and the
decaprenylphosphoryl-B-d-ribose 2'-epimerase DprE1. This review aims to show why
Ddn and DprE1 are promising therapeutic targets and highlight nitroaromatic
compounds interest in developing new anti-tuberculosis treatments active against
MDR-TB and XDR-TB. Despite renewed interest in the development of new
anti-tuberculosis nitroaromatic compounds, pharmaceutical companies often
exclude nitro-containing molecules from their drug discovery programs because of
their toxic and mutagenic potential. This exclusion results in missed



opportunities to identify new nitroaromatic compounds and promising therapeutic
targets.
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A realtime-polymerase chain reaction-based test in lyophilized form, was
developed to simultaneously identify Mycobacterium tuberculosis complex (MTC) by
targeting IS6110, rrs as dual markers, as well as mutations causing rifampicin

and isoniazid resistance. The test was evaluated for pulmonary and non-pulmonary
specimens from sample isolation to PCR analysis. The test demonstrated limit of
detection of 25 CFU/mL for MTB, 200 CFU/mL for rpoB and inhA/katG targets with
>95 % CI. The specificity for MTC was supported by a comprehensive clinical
validation (n = 100). This load-and-go molecular platform, with features of high
throughput, long shelf-life, room temperature storage provides simultaneous
detection of MTC and its drug-resistant mutations in minimal time. The test

named "PathoDetect TM MTB-RIF and INH resistance detection kit" has been
approved by Central Drugs Standard Control Organisation, Indian Council of
Medical Research and would have implications for tuberculosis elimination
programs.

Copyright © 2024 Elsevier Inc. All rights reserved.
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We developed and validated a bioanalytical assay to quantify delamanid and its
key metabolite (DM-6705) in breast milk and aimed to quantify the secretion of
these compounds in breast milk. Due to the hydrophobic nature of the analytes,
special care was taken during sample preparation to prevent the formation of

fatty deposits during protein precipitation. This was followed by online solid

phase extraction and liquid chromatography with tandem mass spectrometry for
detection. A Restek Viva BiPh C18 column (1.0 mmx50 mm, 5 um) was used for
extraction while chromatographic separation was performed using a Waters Xterra
MS C18 (2.1 mmx100 mm, 5 uym) analytical column with an isocratic mobile phase
consisting of acetonitrile, methanol, and 5 mM ammonium carbonate. The mass
spectrometric detection of the analytes was performed using an AB Sciex 3200
mass spectrometer employing electrospray ionisation in the positive mode with
multiple reaction motoring of the relevant precursor and productions.
Delamanid-d4 and OPC-14714 were used as internal standards. A quadratic
(weighted 1/x concentration) regression was used to fit calibration curves for
delamanid and DM-6705 over the concentration range of 10.0 - 1000 ng/mL. The
intra- and inter-day validation accuracies of the quality control samples were
between 92.1% and 98.3% for delamanid, and 97.0% and 102.8% for DM-6705. The



percentage coefficient of variation (precision) was less than 7.8%. To our
knowledge, this is the first report describing the concentrations of delamanid
and DM-6705 in the breast milk of patients treated for rifampicin-resistant
tuberculosis.
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BACKGROUND: Tuberculosis is a preventable disease. However, there is debate
regarding which individuals would benefit most from tuberculosis preventive
treatment and whether these benefits vary in settings with a high burden and low
burden of tuberculosis. We aimed to compare the effectiveness of tuberculosis
preventive treatment in exposed individuals of differing ages and Mycobacterium
tuberculosis infection status while considering tuberculosis burden of the
settings.

METHODS: In this systematic review and individual-participant meta-analysis, we
investigated the development of incident tuberculosis in people closely exposed
to individuals with tuberculosis. We searched for studies published between Jan
1, 1998, and April 6, 2018, in MEDLINE, Web of Science, BIOSIS, and Embase. We
restricted our search to cohort studies; case-control studies and outbreak
reports were excluded. Two reviewers evaluated titles, abstracts, and full text
articles for eligibility. At each stage, two reviewers discussed discrepancies

and re-evaluated articles until a consensus was reached. Individual-participant
data and a pre-specified list of variables, including characteristics of the
exposed contact, the index patient, and environmental characteristics, were
requested from authors of all eligible studies; contacts exposed to a
drug-resistant tuberculosis index patient were excluded. The primary study
outcome was incident tuberculosis. We estimated adjusted hazard ratios (aHRs)
for incident tuberculosis with mixed-effects Cox regression models with a
study-level random effect. We estimated the number-needed-to-treat (NNT) to
prevent one person developing tuberculosis. Propensity score matching procedures
were used in all analyses. This study is registered with PROSPERO
(CRD42018087022).

FINDINGS: After screening 25 358 records for eligibility, 439 644 participants
from 32 cohort studies were included in the individual-participant data
meta-analysis. Participants were followed for 1 396 413 person-years (median of
2-7 years [IQR 1-3-4.4]), during which 2496 people were diagnosed with incident
tuberculosis. Overall, effectiveness of preventive treatment was 49% (aHR 0-51
[95% CI1 0-44-0-60]). Participants with a positive tuberculin-skin-test (TST) or
IFNy release assay (IGRA) result at baseline benefitted from greater protection,
regardless of age (0:09 [0-05-0-17] in children younger than 5 years, 0-20



[0-15-0-28] in individuals aged 5-17 years, and 0-17 [0-13-0-22] in adults aged

18 years and older). The effectiveness of preventive treatment was greater in
high-burden (0-31 [0-23-0:40]) versus low-burden (0-58 [0-47-0-72]) settings.
The NNT ranged from 9 to 34 depending on age among participants with a positive
TST or IGRA in both high-burden and low-burden settings; among all contacts
(regardless of TST or IGRA test result), the NNT ranged from 29to 43 in
high-burden settings and 213 to 455 in low-burden settings.

INTERPRETATION: Our findings suggest that a risk-targeted strategy prioritising
contacts with evidence of M tuberculosis infection might be indicated in
low-burden settings, and a broad approach including all contacts should be
considered in high-burden settings. Preventive treatment was similarly effective
among contacts of all ages.
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OBJECTIVES: We evaluated the ability of FluoroType MTBDR version 2 (FTv2; Hain
Lifescience), a second-step real-time PCR assay, to simultaneously detect
Mycobacterium tuberculosis complex (MTBC) DNA and mutations conferring
resistance to rifampicin (RIF) and isoniazid (INH), in pulmonary and
extrapulmonary samples from patients and compared them with corresponding
cultures.

METHODS: FTv2 MTBC was evaluated on 1815 and 432 samples from Denmark (DK) and
Germany (DE), respectively. RIF and INH resistance mutations were assessed in
the German samples and 110 samples from Sierra Leone and subsequently compared
to phenotypic antimicrobial susceptibility testing and a composite reference DNA
(CRD) based on the GenoType MTBDR line-probe assay and Sanger sequencing or
whole-genome sequencing.

RESULTS: Of the 584 (557 smear-negative) Danish and 277 (85 smear-negative)
German sputum samples, 42 (16) and 246 (54) were culture positive, and 44 (18)
and 222 (35) were FTv2 positive, providing an FTv2 sensitivity and specificity

of 0.86 (0.63) and 0.98 (DK), 0.90 (0.65) and 1.00 (DE), respectively. The

count, sensitivities, and specificities for all pulmonary samples were 1434,

0.79, and 0.99 (DK) and 347, 0.86, and 1.00 (DE), respectively; for
extrapulmonary samples, 381, 0.33, 0.99 (DK) and 83, 0.50, and 1.00 (DE). The
valid count, sensitivity, and specificity compared with CRD for detecting
resistance mutations were RIF 355, 0.99, 0.96, and INH 340, 1.00, and 0.98,
respectively.

DISCUSSION: FTv2 reliably detects MTBC DNA in pulmonary and extrapulmonary
samples and detects resistance mutations for INH and RIF resistance in inhA
promoter, katG, and rpoB genes.
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Commentin
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Rationale: Observational studies suggest that high-dose isoniazid may be
efficacious in treating multidrug-resistant tuberculosis. However, its activity

against Mycobacterium tuberculosis (M.tb) with katG mutations (which typically
confer high-level resistance) is not established. Objectives: To characterize

the early bactericidal activity (EBA) of high-dose isoniazid in patients with
tuberculosis caused by katG-mutated M.tb. Methods: A5312 was a phase lIA
randomized, open-label trial. Participants with tuberculosis caused by
katG-mutated M.tb were randomized to receive 15 or 20 mg/kg isoniazid daily for

7 days. Daily sputum samples were collected for quantitative culture. Intensive
pharmacokinetic sampling was performed on Day 6. Data were pooled across all
A5312 participants for analysis (drug-sensitive, inhA-mutated, and katG-mutated
M.tb). EBA was determined using nonlinear mixed-effects modeling. Measurements
and Main Results: Of 80 treated participants, 21 had katG-mutated M.tb.

Isoniazid pharmacokinetics were best described by a two-compartment model with
an effect of NAT2 acetylator phenotype on clearance. Model-derived maximum
concentration and area under the concentration-time curve in the 15 and 20 mg/kg



groups were 15.0 and 22.1 mg/L and 57.6 and 76.8 mg - h/L, respectively.

Isoniazid bacterial kill was described using an effect compartment and a
sigmoidal maximum efficacy relationship. Isoniazid potency against katG-mutated
M.tb was approximately 10-fold lower than in inhA-mutated M.tb. The highest dose
of 20 mg/kg did not demonstrate measurable EBA, except against a subset of slow
NAT2 acetylators (who experienced the highest concentrations). There were no
grade 3 or higher drug-related adverse events. Conclusions: This study found
negligible bactericidal activity of high-dose isoniazid (15-20 mg/kg) in the

majority of participants with tuberculosis caused by katG-mutated M.tb. Clinical
trial registered with www.clinicaltrials.gov (NCT01936831).
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Some individuals exposed to Mycobacterium tuberculosis develop a latent
infection and remain at a lifelong risk of developing tuberculosis (TB) disease,
a state called as TB infection (TBI). TB preventive treatment (TPT) aims to

treat TBIl and prevent progression to active TB in an exposed or infected person.
Currently, itis not possible to confirm TBI microbiologically, but can be
identified indirectly by means of immune-based tests [Tuberculin skin test
(TST), interferon-gamma release assays (IGRAs)]. Itis crucial to rule out

active TB before initiating TPT. TPT regimens have evolved with time. The most
widely used regimen is 6 mo of daily Isoniazid (INH) (6H). Another regime in
pipeline for persons >2y, but not yet widely available, is 3HP (3 mo of weekly
Isoniazid and Rifapentine). TPT to contacts of drug resistant TB (DR-TB)
patients needs to be tailored depending on the resistance pattern in the index
case, and relies on a bacteriological confirmation of the same. Individuals
receiving TPT should be closely monitored for emergence of any signs or symptoms
suggestive of active TB disease while on TPT.
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BACKGROUND: Truenat MTB Plus assay was evaluated for diagnosing ocular
tuberculosis (OTB) and detecting multi-drug resistant (MDR) and extremely-drug
resistant (XDR) OTB.

METHODS: A total of 75 vitreous fluid specimens [five confirmed OTB, 40
clinically suspected OTB and 30 controls] were subjected to Truenat MTB Plus,
multiplex PCR, and Xpert Ultra. Chips of Truenat were used for detecting
rifampicin, isoniazid, fluoroquinolone and bedaquiline resistance. The
performance was compared against culture, composite reference standard, and gene
sequencing.

RESULTS: The overall sensitivity of TruePlus, MPCR, and Ultra in diagnosing OTB
was 66.6%, 73.3%, and 55.5%, respectively. Out of six cases with mutations in
rpoB gene, RifR was detected in five by TrueRif and four by Ultra. Three MDR and
one XDR-OTB were reported by Truenat.

CONCLUSION: Truenat assay along with its strategic chips is a rapid and reliable
tool for diagnosis of OTB and detection of drug resistance, including MDR and
XDR-OTB.Abbreviations: OTB: Ocular tuberculosis; XDR: Extremely drug resistant;
Ultra: Xpert MTB/RIF Ultra; Xpert: Xpert MTB/RIF; PCR: polymerase chain
reaction; NAATs: Nucleic acid amplification tests; MDR: Multi Drug Resistant;
NSP: National Strategic plan for elimination of tuberculosis; FqR:
Fluoroquinolone resistant; BdgR: bedaquiline resistant; TrueRif: Truenat MTB Rif
Dx; TruePlus: Truenat Plus; INH: Isoniazid; DST: Drug susceptibility testing;



MGIT: Mycobacterial growth indicator tube; CRF: Composite reference standard;
PPV: positive predictive value; NPV: negative predictive value; EPTB:
extrapulmonary tuberculosis; VF: vitreous fluid; DNA: deoxyribonucleic acid;
ATT: antitubercular therapy; RifR: Rifampicin resistance; RifS: Rifampicin
susceptible; Rifl: Rifampicin indeterminate.
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News Articles

1. Major advance in the fight against MDR-TB: four new short and effective
treatments from independent clinical trials approved by the WHO

https://msfaccess.org/major-advance-fight-against-mdr-tb-four-new-short-and-effective-
treatments-independent-clinical

This week, the WHO recommended four new treatments for patients with MDR-TB. Three of
the regimens were from the End TB trial, and one was from the BEAT-Tuberculosis trial. All
four new recommendations include shorter-course treatments, and the End TB regimens
include some of the first endorsements of short-course treatments for children,
adolescents, and pregnant women.

2. TBdiagnosis and drug resistance testing can be reduced to just 23 hours

https://www.news.uct.ac.za/article/-2024-08-08-tb-diagnosis-and-drug-resistance-
testing-can-be-reduced-to-just-23-hours

The TB-CAPT consortium released a new study recently that showed that the new Xpert
MTB/XDR testing can provide signigificantly faster results. This study which looked at over
410,000 residual sputum samples found that Xpert MTB/XDR can provide diagnostic, 1°
line resistance, and 2™ line resistance results in 23 hours as opposed to the 15 days
needed for routine testing.. This testing also only requires patients to provide a single
sputum sample.

3. Bedaquiline Receives Full FDA Approval for Pulmonary MDR-TB

https://www.medscape.com/viewarticle/bedaquiline-receives-full-fda-approval-
pulmonary-mdr-tb-2024a1000cty?form=fpf

Early this month the FDA granted full traditional approval to bedaquiline. Until now, it had
only been granted accelerated approval contingent upon the results of the phase 3 post-
marketing STREAM trial.
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