BREATHE
REVIEW
S.R. LOPES ET AL.

Update in tuberculosis treatment: a scoping review of current

practices

Sofia R. Lopes

Mariana Vieira ®>%7

1.9 Mariana Marcal®®, Nicole Fernandes®®, Filipa Silva*°, Pedro Barbosa®®’,
, Jodo Pedro Ramos

5,6,7 5,6,7,8

and Raquel Duarte

'Local Unit of Health Cova da Beira, Covilh3, Portugal. 2Local Unit of Health Arrabida, Lisbon, Portugal. 3Local Unit of Health Gaia e
Espinho, Porto, Portugal. “Local Unit of Health Tras-os-Montes e Alto Douro, Vila Real, Portugal. *EPI Unit, Public Health Institute of
the University of Porto, Porto, Portugal. 6Laboratory for Integrative and Translational Research in Population Health (ITR), Porto,
Portugal. "Department of Population Studies, Instituto de Ciéncias Biomédicas Abel Salazar, Porto, Portugal. INSA - Instituto de
Salde Publica Doutor Ricardo Jorge - INSA Porto, Porto, Portugal. °These authors contributed equally.

Corresponding author: Sofia R. Lopes (asofiarl@gmail.com)

Check for
updates

Shareable abstract (@ERSpublications)

Shorter, all-oral regimens for DR-TB show superior safety and effectiveness compared with
traditional injectable therapies. Regimens incorporating novel drugs are both non-inferior and
often superior to standard treatments, with fewer adverse events. https://bit.ly/4fHxZHz

Cite this article as: Lopes SR, Marcal M, Fernandes N, et al. Update in tuberculosis treatment: a
scoping review of current practices. Breathe 2025; 21: 240232 [DOI: 10.1183/20734735.0232-2024].

Copyright ©ERS 2025

Breathe articles are open access
and distributed under the terms of
the Creative Commons Attribution
Non-Commercial Licence 4.0. For
commercial reproduction rights
and permissions contact
permissions@ersnet.org

Received: 30 Sept 2024
Accepted: 2 Dec 2024

3 28,

https://doi.org/10.1183/20734735.0232-2024

Abstract

Background Tuberculosis (TB) remains a significant global health challenge despite ongoing control
efforts, particularly in the context of drug-resistant TB (DR-TB), where treatment success rates remain low,
underscoring the need for new therapeutic options. This review synthesises current evidence, since the
publication of the World Health Organization guidelines in 2022, on the safety and efficacy of existing and
new regimens for drug-susceptible TB (DS-TB) and DR-TB in adults and children.

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

Results 35 studies were included, evaluating the efficacy, safety and economic impact of new oral
regimens for DS-TB and DR-TB. Regimens based on bedaquiline or delamanid demonstrated high success
rates and good tolerability. The BPaLM (bedaquiline, pretomanid, linezolid and moxifloxacin) regimen
was more effective and safer than the standard care, while shorter DR-TB regimens reduced costs and
increased success rates. However, shorter regimens for DS-TB were associated with increased drug costs.
Though limited, paediatric studies suggest that shorter, safer regimens may benefit children.

Conclusion Evidence supports the adoption of shorter treatment regimens for both DR-TB and DS-TB to
improve safety, effectiveness and cost-effectiveness, particularly in resource-limited settings.

Introduction

Tuberculosis (TB) remains a significant global health challenge, with nearly 10 million cases and over 1.4
million deaths annually, according to the World Health Organization (WHO) [1]. It persists as a leading
cause of death from infectious diseases, particularly in low- and middle-income countries, despite global
efforts to control its spread [1]. The emergence of drug-resistant tuberculosis (DR-TB), including
multidrug-resistant (MDR-TB) and extensively drug-resistant TB (XDR-TB), presents substantial
challenges to treatment and disease control as these forms of TB demand longer, more expensive and often
more toxic regimens compared to drug-sensitive TB (DS-TB) [1, 2].

Recent advances in TB treatment have focused on improving outcomes for both DS-TB and DR-TB by
reducing treatment duration, minimising side effects and increasing success rates [1-3]. Developing new
drugs, novel treatment regimens and enhanced diagnostic tools has paved the way for more effective TB
management [2, 3]. However, the shift towards all-oral regimens has highlighted the importance of
understanding and managing adverse effects (AEs) to optimise treatment and improve patient adherence.
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Traditionally, the WHO’s treatment guidelines for DS-TB have recommended a 6-month regimen,
combining isoniazid (H), rifampicin (R), pyrazinamide (Z) and ethambutol (E) (i.e. HRZE) during the
intensive phase, followed by HR in the continuation phase. Treatment for DR-TB, including MDR-TB and
XDR-TB, has typically required complex regimens with combinations of oral drugs and durations of 18—
20 months. In contrast, the updated 2022 WHO treatment guidelines, informed by key clinical studies such
as the STREAM and Nix-TB trials, have demonstrated the efficacy of shorter, more tolerable and less toxic
regimens that incorporate novel drugs like bedaquiline (Bdq), pretomanid (Pa) and delamanid (DIm) [4, 5].
Additionally, recent studies have shown that a 4-month treatment regimen for DS-TB, including rifapentine
(Rp) and moxifloxacin (Mfx), can be as effective as the standard 6-month regimen [6]. These findings
have led to new recommendations for shorter, more tolerable regimens for DS-TB and DR-TB in the 2022
WHO guidelines. For MDR-TB patients, a 6-month regimen combining Bdq, Pa, linezolid (Lzd) and
BPaLM, is now recommended; while a 4-month regimen of H, R, Mfx and Z is suggested for individuals
aged 12 and older with DS-TB [2, 3]. However, their implementation varies widely due to differences in
healthcare infrastructure, drug availability, and socioeconomic conditions [2, 3].

This scoping review aims to provide a comprehensive overview of current practices in treating DS-TB and
DR-TB in children and adults, focusing on recent updates in treatment strategies. This review includes
studies published after 2022 to specifically capture the updates and advances in TB treatment following the
latest WHO guidelines. By synthesising the latest evidence, this review will highlight advancements in TB
treatment regarding safety, efficacy, and economic impact in the last 2 years while also underscoring the
progress made and the ongoing challenges that must be addressed to achieve global TB control and
elimination.

Methods

Study design

A scoping review of published peer-reviewed research and grey literature, including reports from health
organisations, conference papers and dissertations, was conducted following the methodological framework
established by Arksey and O’MaLiey [7]. The literature search was performed using the PubMed,
SCOPUS and Web of Science databases. The review and screening process adhered strictly to the Preferred
Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR)
guidelines [8]. Two independent reviewers screened titles and abstracts, resolving discrepancies by
consultation with a third reviewer.

Eligibility criteria

Studies were eligible for inclusion if they focused on new TB treatment strategies, including novel drug
therapies and treatment regimens. They evaluated the efficacy, economic impact and AEs in adult and
paediatric populations. Only studies published after January 2022 were considered. Exclusion criteria
included articles that focused solely on diagnostic methods, biomarkers, adherence or epidemiology
without discussing treatment; studies addressing TB as a secondary illness or comorbidity; articles centred
on TB prevention or other mycobacteria; research examining single drugs (including pharmacokinetics and
pharmacodynamics data or experimental drugs); nonprimary studies; and articles not available in English
or as full-text.

Search strategy

A comprehensive literature search was conducted from January 2022 to February 2024 across three
electronic databases (PubMed, SCOPUS and Web of Science) and three clinical trial registries (Cochrane
Central Register of Controlled Trials (CENTRAL), ClinicalTrials.gov and the Tuberculosis Network
European Trials Group (TBnet)). The search strategy employed a combination of medical subject headings

»

(MeSH) terms and free-text keywords related to “tuberculosis”, “treatment” and “new”.

Study selection

After removing duplicates, two teams of two reviewers independently screened the titles and abstracts of
all identified records to assess eligibility. Any discrepancies between the reviewers were resolved through
consultation with the opposite team. Subsequently, the same teams retrieved and evaluated the full texts of
articles for inclusion, using the same resolution method for further disagreements. Additionally, backward
and forward citation searches were conducted on all selected studies within the same databases and
timeframe. A study was only included in the review when at least two reviewers agreed on its relevance.
Review articles were retained for hand-searching their references.
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Data extraction and synthesis

The research team developed and piloted a data extraction form to systematically capture relevant
information from the included studies. Extracted data included study characteristics (authors, year of
publication, study design and country), population details (target population and sample size), TB
sensitivity profiles (DS, MDR-TB, XDR-TB) and details of the interventions and outcomes (efficacy,
safety and other relevant clinical outcomes). Four reviewers independently extracted the data, with
discrepancies resolved through consensus. Identified trends and gaps in the literature were subsequently
analysed and discussed.

Results

A total of 1988 records were identified through database searches. After deduplication, 1260 unique
citations remained (figure 1). Of these, 1096 records were excluded based on title and abstract screening,
and 24 could not be retrieved, leaving 140 for further assessment. Among the 140 full-text articles
assessed for eligibility, 118 were excluded, resulting in 22 articles being included in our review.
Additionally, records were identified through citation searching, with 13 meeting the inclusion criteria. In
total, 35 articles were included in the review. Study characteristics are summarised in table 1.

Study characteristics

Among the 35 included studies, 20 focused on the efficacy of DR-TB regimens [9-28] while four
examined regimens for DS-TB [29-32]. 17 studies evaluated the AEs and safety of these regimens [10, 12,
15, 16, 22-24, 27, 28, 30, 32-38] and six investigated the socio-economic impact [33, 39—43]. Three
studies were conducted exclusively in children [14, 15, 30], eight included both children and adults [10,
16, 18, 19, 23, 26, 33, 37] and the remaining studies focused solely on adults [9, 11-13, 17, 20-22, 24,
25, 27-29, 31, 32, 34-36, 38-43].

Records identified from:

Databases (n=1988)

Records removed before
screening:
Duplicate records removed
(n=728)

Records identified from:
Websites (n=0)
Organisations (n=1)
Citation searching (n=25)

Reports excluded (n=13):
Ineligible outcome (n=6)

Review/editorial (n=6)
Protocol publication (n=1)

l

Records screened (n=1260)

Records excluded (n=1096)

!

Reports sought for retrieval

Reports not retrieved (n=24)

Reports sought for retrieval

A4

Reports not retrieved (n=0)

(n=164)
il

(n=13)
Il

Reports assessed for

eligibility (n=140)

Included

Studies included in review (n=35):
Original studies (n=35)

A

Reports excluded (n=118):
Ineligible outcome (n=22)
Pharmacokinetics (n=13)
Experimental drugs (n=12)
Repurposed drugs (n=4)
Classic regimens (n=4)
Review/editorial (n=26)
Case report/series (n=8)
Not in English (n=19)
Duplicate (n=4)

Protocol publication (n=3)
Not in humans (n=1)
Not a primary study (n=2)

Reports assessed for
eligibility (n=13)

A

FIGURE 1 PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) flow diagram of review process.
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TABLE 1 Summary of included studies

Author, year Country Study design Population Age Female (%) Sample size TB TB regimens Outcome Main findings
(years) Intervention Control Intervention Control Total sensibility Intervention Control
BeLAcHEW 2022 Ethiopia Retrospective Patients with MDR/ 1-73 38.5 389  MDR, RR MDR-TB regimens Unsuccessful 23% of MDR/RR-TB
[13] cohort RR-TB treatment treatment patients had
outcomes, and  unsuccessful treatment
associated factors outcomes;
being older was
significantly correlated
with unsuccessful
treatment outcomes
CoNRaADIE 2022 South Africa, RCT Patients with XDR, >14 33 181 MDR, BDQ+Pa+LZD 1200 mg Incidence of 84-93% had a
[19] Georgia, pre-XDR or RR-TB pre-XDR,  or 600 mg, for 26 or treatment favourable outcome;
Moldova, XDR 9 weeks favourable overall risk-benefit
Russia outcome at ratio favoured LZD
26 weeks; 600 mg for 26 weeks,
safety profile with lower AEs
CuTriELD 2022 New Zealand Retrospective Patients treated for 12-67 60 41 MDR  MDR-TB regimens based Treatment Rates of good
[12] cohort MDR-TB on susceptibility testing, outcomes when  outcomes for patients
comorbidities and AEs compared to other who completed
low-incidence treatment in New
countries Zealand were high but
there was a significant
number of patients
who left New Zealand
prior to completion of
treatment and their
outcomes are unknown
(in 54%);
MDR-TB treatment,
especially prolonged
i.v. aminoglycoside
therapy, has been
associated with
ototoxicity in 47% and
complications of
long-term venous i.v.
access in 27%
Duca 2023 WHO VigiBase Retrospective  Children; adults; 0->65 46.1 7474  MDR, RR AEs descriptive  From 349 831 reports,
[37] (39 countries) cohort elderly analysis only 7474 were

validated as an AE;
almost 50% were
serious AEs;
one third required
medication withdrawal;
>40% of the reports
indicated that AEs;
appeared 2 months
after the
commencement of
treatment
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TABLE 1 Continued

Author, year Country Study design Population Age Female (%) Sample size TB TB regimens Outcome Main findings
(years) Intervention Control Intervention Control Total sensibility Intervention Control
EswaiL 2022 [24] South Africa RCT Newly diagnosed  >18 31 36 49 44 93 MDR, RR All oral 6 months of 18 to 20 months of Favourable An all-oral 6-month
MDR/RR-TB, with BDQ+LZD+LFX+TRZ/  KN+MFX+Z+TRZ/ETO/ outcome (cure or regimen when
susceptibility to FQ ETO/high dose H high dose H treatment compared with
and or completed); >9-month
aminoglycosides 9 to 11 months of KN >12-month injectable-containing
+MFX/LFX+CFZ+Z+E  relapse-free cure; regimen, was
+TRZ/ETO/high FU of 24 months associated with
dose H after the initiation significantly improved
of treatment, AEs  favourable outcomes;
>12-month relapse-free
cure were similar
between the regimens;
toxicity with the
all-oral regimen
remained considerable
(24.2%)
FARRUKH 2024 [9]  Armenia,  Retrospective Pregnant women 15-49 100 43 MDR, RR BDQ or DLM based Treatment: cure or 98% of all mothers had
Georgia, Haiti, cohort treatment regimens treatment successful treatment
Indonesia, completion; outcomes;
Kazakhstan, Pregnancy: live at least 81% of
Lesotho, birth, elective  continued pregnancies
Pakistan, termination of resulted in live births
Peru preghancy or with 68% normal
spontaneous birthweight neonates
abortion;
FU at least until
the end of MDR/
RR-TB treatment,
and pregnancies
were followed until
their outcome was
known
Ge 2023 [29] China Retrospective Patients with 18-65 225 212 381 DS Modified regimen: Standard regimen: Successful Modified retreatment

4 months H-Rt-E-Z-S
(Lfx) + 4 months H-Rt-E

2 months H-R-E-Z-S +
6 months H-R-E or
3 months H-R-E-Z +

6 months H-R-E

cohort bacteriologically
confirmed recurrent

DS pulmonary TB

treatment rate;
recurrence rate;
FU period from
2009 to 2014 to 31
December 2020

regimen had more
favourable treatment
effects: higher
treatment success rate
(84% versus 74.5%)
and lower recurrence
rate (1.5% versus 7.9%)
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TABLE 1 Continued

Author, year Country Study design Population Age Female (%) Sample size TB TB regimens Outcome Main findings
ears sensibilit
(years) Intervention Control Intervention Control Total Y Intervention Control
GUGLIELMETTI Georgia, Phase 3, RCT, Patients with FQ >18 37.9 40.3 120-128 130 754 RR-TB  9-month oral regimens:  Standard regimens Outcomes at week The endTB trial
2024 [28] India, non-inferiority ~ susceptible TB 9BLMZ 73 post increases treatment
Kazakhstan, 9BCLLfxZ randomisation:  options for RR-TB with
Lesotho, 9BDLLfxZ 1) 2 consecutive, three shortened,
Pakistan, 9DCLLfxZ negative cultures all-oral regimens
Peru, South 9DCMZ or 2) favourable (BLMZ, BCLLfxZ,
Africa bacteriological, BDLLfxZ) that were

Hewison 2022 Multicountry”  Prospective Patients who 9-88 35.5 2296 MDR, RR BDQ and/or DLM
[38] cohort started regimen containing regimens
through endTB
project
Jinpani 2023 Africa, South Phase 3, RCT, Patients who had  >18 SR1: 41 54 192-195 191 578 DS Study regimen 1:
[32] Asia and  non-inferiority undergone no more SR2: 49 4 months of R at a
South than 1 week of daily dose of 1200 mg
America treatment and H, with E and Z for
2 months;
Study regimen 2:
4 months of R at a
daily dose of 1800 mg
and H, with E and Z for
2 months
KaLawapia 2024 India Retrospective Children 6-17 78.3 60 DR DLM-based regimens
[14] cohort
Kran 2022 [20]  Multicountry®  Prospective Patients with 12-82 33 623 497 1120 MDR, RR All oral regimens
cohort positive baseline containing BDQ and/or
culture DLM

treatment with daily R of a higher dose

non-inferior to a
current
well-performing
standard of care

radiological, and
clinical evolution;
safety outcomes
were grade 3 or
higher AEs, serious
AEs, death
AEs incidence, Most common AEs:
severity, causality peripheral neuropathy
assessment and (26.4%), electrolyte
contributing depletion (26.0%), and
factors hearing loss (13.2%);
patients receiving
injectables and
linezolid were most
likely to experience
events during exposure
4-month regimens
including high-dose R
of R; FU of did not have
18 months from  dose-limiting toxicities
the randomisation  or AEs but did not
meet non-inferiority
criteria

Standard 6-months  Efficacy and safety

(10 mg-kg™) and H,
with E and Z for the
first 2 months

Bacteriological
conversion rate
after 6 months

Sputum bacteriological
conversion rate was
almost 79.3% at the

end of 6 months

Injectable-containing  Effectiveness (by No significant
regimen at baseline,  sputum culture difference between

with BDQ and/or DLM conversion in the those who received an

first 6 months) injectable and those
who did not, regarding
culture conversion
within 6 months
(85.5% versus 83.8%)
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TABLE 1 Continued

Author, year

Country

Study design Population Age

(years)

Female (%)

TB

Intervention Control

Intervention Control Total

TB regimens

sensibility

Intervention

Control

Outcome

Main findings

KoHLER 2022
[39]

KoHLER 2023
[40]

KUSHEMERERWA
2023 [35]

LaniADO-LABORIN
2022 [22]

Uzbekistan

Uzbekistan

Uganda

Mexico
(Tijuana)

Economic  Patients treated for
modelling B

Economic
modelling

Retrospective Patients with >18
cohort adequate
pharmacovigilance
data documented

Retrospective  DR-TB patients
cohort

27

DS and
DR

DS and
MDR

178 MDR

26 MDR, RR

DS-TB 6- and 4-month
regimens;
DR-TB 20-, 9- and
6-month regimens

BDQ+LFX+LZD+CFZ for
18 months

Purchase and
import costs

Costs and import
costs of TB drug
regimens

AEs

Smear microscopy
conversion time;
AEs

4-month regimen in
DS-TB increased the
purchase and import
cost (versus 6-month);
purchasing and
importing the DR-TB
6-month regimen cost
more than the 9-month
regimen, but less than
the 20-month regimen
A new and shorter
DS-TB regimen may
increase the costs and
for MDR-TB may
decrease the costs for
drug purchase and
import
Majority of patients
(67.4%) experience at
least one AE during
treatment, of which
18.3%, 14.6%, 13.5%
and 11.4% affected the
endocrine/metabolic,
optic, musculoskeletal
body and Gl systems,
respectively
Smear microscopy
conversion time was
7 weeks, and culture
conversion time was
6 weeks;

AEs were reported in
71.3% of the patients,
Gl were the most
frequent; 19.2%
required a temporary
suspension due to QT
prolongation
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TABLE 1 Continued

Author, year Country  Study design Population Age Female (%) Sample size TB TB regimens Outcome Main findings
(years) Intervention Control Intervention Control Total sensibility Intervention Control
L1 2023 [34] China Retrospective ~MDR-TB patients ~ >18 385 333 52 33 85 MDR, RR  BDQ based treatment BDQ Effects of BDQ +  BDQ combined with
cohort regimens FQ £ CFZ on the  other anti-TB drugs
QT interval affecting QT interval
significantly increased
the incidence of grade
3 or 4 QT prolongation;
however, no serious
ventricular arrhythmia
and permanent drug
withdrawal occurred
LoPEZ-VARELA South Africa  Prospective  Children who had <15 50 174  MDR, RR Backbone of E, Z, a FQ, Treatment Treatment success
2022 [15] cohort been on treatment TRZ, ETO, and/or high outcomes; AEs; remained very high;
for >2 weeks dose H, with a FU period from 91.5% had a favourable
second-line injectable November 2011 to outcome at the end of
drug October 2015 until treatment;
the end of 8.5% of children
treatment treated with injectables
developed hearing loss
MikiasHviLl 2024 Georgia Retrospective Patients with >16 25 106 MDR,RR  Combined BDQ-DLM Efficacy; AEs; BDQ-DLM use for
[10] cohort >6 months of regimens FU from treatment  >24 weeks was well
post-treatment FU initiation tolerated;
(November 2017 to  poor outcomes were
December 2020) more common among
through 6 months  patients with prior
post-treatment exposure to new/
(December 2022)  companion TB drugs
MoHR-HoLLAND South Africa Retrospective  Patients started  0—>40 48 2008 MDR, RR BDQ+LZD+DLM Factors associated An overall reduction in
2022 [21] cohort treatment during regimens with 6-month mortality in patients
the study period mortality treated with LZD+BDQ
+DLM was observed;
however, in adjusted
analysis, such
reduction was
nonsignificant
MpoH 2023 [36]  Cameroon  Retrospective  Adult patients 18-75 37.3 107 MDR Standardised short Safety profile; 89.7% experienced at

cohort hospitalised with
pulmonary and
extrapulmonary TB

treatment regimen with
aminoglycosides:
4-6 months MFX-PTO-H
high dose-CFZ-E-Z-AM
or KM + 5 months
MFX-CFZ-E-Z

severity of AEs;
FU from January

least one AE, mostly of
mild or moderate

2017 to December severity;
2019 hearing loss was the
most frequent AE and
led mostly to

aminoglycosides dose
reduction (96.7%);
Gl events were
commonly observed;
28% changed the drug
or its doses during FU

Continued
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TABLE 1 Continued

Author, year Country Study design Population Age Outcome

(years)

Female (%) Sample size B

sensibility

TB regimens

Intervention Control Intervention Control Total Intervention Control

Main findings

Patients with XDR
laboratory
confirmed XDR-TB

Conventional Per-patient
treatment regimen (at  treatment costs
least 20 months of and the 5-year
BDQ and LZD with  budgetary impact
four to six additional
anti-TB drugs)

MuLper 2022 Indonesia,
[41] Kyrgyzstan,
Nigeria

Prospective
cohort

BPaL regimen

Adults with
pulmonary TB

100 000 DS MFX based shorter
4-month treatment
regimen
(2 months of MFX, H, R,
Z and E plus 2 months

of MFX, H and R)

Munivanpl 2022 India Economic
[43] modelling

6-month regimen
(2 months HRZE +
4 months HRE)

QALYs gained, LYs
gained

Adults with 1000
pulmonary TB

Pre-XDR  Shorter BEAT-TB India
regimen
(6-9 months BDQ,

DLM, CFZ, LZD)

Munivanpi 2023 India Economic
[42] modelling

Longer pre-XDR-TB  Economic impacts;
treatment QALYs gained for
(18-20 months of LFX, both the treatment
LZD, CFZ, CS, BDQ) regimens

Nvang’wa 2022 Uzbeskistan,  Phase 2/3  Pulmonary TB, with >15 BPaLM 43.7 36.8  BPaLM 151 152 552 RR Stage 1: 1:1:1:1 Standard care Stage 1: evaluate

[16] South Africa, RCT, RR BPaLC 33.3 BPaLC 126 Regimens: the safety and
Belarus non-inferiority BPal 47.2 BPaL 123 1) 24-week oral BDQ, efficacy at 8 weeks
Pa, and LZD (BPaL); after
2) BPaL + CFZ randomisation;
(BPaLC); Stage 2: composite
3) BPaL + MFX endpoint of
(BPaLM); unfavourable
Stage 2: 1:1, BPaLM outcomes;
FU for 72 weeks
after

randomisation

The cost per patient
completing treatment
with BPaL was 57%,
78% and 68% lower
than the conventional
regimens in Indonesia,

Kyrgyzstan and Nigeria,

respectively;
adoption of the BPaL
over 5 years would
result in a 5-year
average national TB
budget reduction of
17% in XDR-TB
treatment-related
expenditure in
Indonesia, 15% in
Kyrgyzstan and 32% in
Nigeria; BPaL can be
highly cost-saving
compared with
conventional regimens
A shorter 4-month TB
regimen was
cost-saving to patients
and the health system
in India, with USD 4.62
per LY and USD 5.29
per QALY
BEAT-TB India regimen
yielded higher
undiscounted LYs and
more QALYs gained
and was found to be
cost-saving when
compared to the
18-month regimen
The BPaLM, BPaLC,
and BPaL groups had
fewer serious AEs and
AEs of at least grade 3
than the standard care
group;
the 24-week, all-oral
BPalLM regimen is safe
and efficacious for the
treatment of
pulmonary RR-TB

Continued

JH1v3y¥d

M3IINTY

"1V 13 S3d01 '¥'S



‘sybasned 1o} afied 1S11) UO UOITRWLIOUI BuISUSD1| 39S aseald '1senb Aq 9202 ‘6 Afenige4 uo Hioeusesuoiedljgnd//;sdny wodj papeojumod

¥20Z-TET0'SELYELOT/ESTT 0T/310"10p//:sdny

0T

TABLE 1 Continued

Author, year Country  Study design Population Age Female (%) Sample size B TB regimens Outcome Main findings
(years) Intervention Control Intervention Control Total sensibility Intervention Control
Nvanc’wa 2024 Uzbeskistan, Phase 2B-3 Pulmonary TB, with >15  BPalLM 44 38 BPaLM 151 152 552 RR Stage 1: 1:1:1:1 Standard care Stage 1: safety and A 24-week BPalLM,
[23] South Africa, RCT, RR BPalLC 34 BPaLC 126 Regimens: efficacy at 8 weeks BPaLC and BPaL were
Belarus non-inferiority BPaL 49 BPaL 123 1) 24-week oral BDQ, after non inferior to
Pa, and LZD (BPaL); randomisation; standard care, with
2) BPaL + CFZ Stage 2: composite fewer serious AEs and
(BPaLC); endpoint of AEs of at least grade 3
3) BPaL + MFX unfavourable
(BPaLM); outcomes; AEs;
Stage 2: 1:1, BPaLM FU for 72 weeks
after
randomisation
PADMAPRIYADARSINI India Prospective Adults with 18-56 54.2 165 MDR BDQ+DLM+LZD+CFZ for Favourable Favourable outcome
2023 [27] cohort pulmonary TB 24 weeks outcome (2 was observed in 91%;
consecutive cardiotoxicity was
negative cultures, minimal, and
4 weeks apart); myelosuppression,
unfavourable while common, was
outcome detected early and
(bacteriologic or  treated successfully
clinical failure);
safety analysis;
FU from treatment
initiation (April
2019 to January
2021) through
6 months post-
treatment
Paton 2023 [31]  Indonesia, Phase 2-3 Patients with 18-65 R+LZD: 39 34 42-189 181 674 DS 4 strategy groups R+H for 24 weeks with ~ Composite of A primary-outcome
Philippines, RCT, positive NAAT for High dose (8 weeks): Z+E in the first death, ongoing  event occurred in 3.9%
Thailand, non-inferiority ~ TB without RR of R+CFZ: 38 R+LZD 8 weeks treatment or active in the
Uganda, India RT+LZD: 40 High dose of R+CFZ disease at standard-treatment
BDQ+LZD: RT+LZD week 96; group, as compared
39 BDQ+LZD FU for 96 weeks with 11.4% in the
All four in combination after strategy group with an

with H, Z and E

randomisation initial R-LZD regimen
and 5.8% in the
strategy group with an
initial BDQ-LZD
regimen;
so, a strategy involving
initial treatment with
an 8-week BDQ-LZD
regimen was
non-inferior to
standard treatment for
TB with respect to
clinical outcomes
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TABLE 1 Continued

Author, year Country  Study design Population Age Female (%) Sample size TB TB regimens Outcome Main findings
(years) Intervention Control Intervention Control Total sensibility Intervention Control
Rosu 2023 [33] Ethiopia, Phase 3 RCT, Patients without FQ >15 Ethiopia: 51  Oral 21 21-25 300 RR 3 strategy groups: 20-month injectable-  Cost-utility (by The oral
India, non-inferiority or aminoglycoside India: 44  regimen: 9-month injectable  containing regimen QALYs) and BDQ-containing
Moldova, resistance Moldova: 24  7-32 containing regimen; cost-effectiveness  regimen is unlikely to
Uganda Uganda: 41 6 month 9-month all-oral be cost-effective in
regimen: regimen with BDQ; many low- and
11-19 6-month regimen middle-income
with BDQ and an countries;
injectable for the first the 6-month regimen
2 months offers a cost-effective
alternative if the use of
injectables for the first
2 months is acceptable
SoLans 2023 South Africa Phase 3 Adults enrolled in  17-60 49 93 MDR or 26 weeks of oral Relationship At 6 months after the
[17] single-arm the Nix-TB trial XDR-TB  regimen with BDQ + Pa between the end of treatment, 91%
control trial + high dose LZD pharmacokinetics of patients had a
of each drug, favourable outcome;
patient and higher body mass
disease index was associated
characteristics, and with a lower incidence
efficacy endpoints; of unfavourable
FU from treatment treatment outcomes;
initiation through participants with
6 months higher baseline disease
post-treatment burden had a
significantly delayed
time to culture
conversion and
bacterial clearance
Trevisi 2023 [18]  Armenia, Target trial Patients with no  10-78 36.2 1468 RR/ Three different Probability of Extending the use of
Georgia, prior exposure or MDR-TB durations of BDQ successful BDQ beyond 6 months
India, evidence of treatment treatment; did not significantly
Kazakhstan, resistance to BDQ (6 months, 7— FU from week 24 increase the
Kyrgyzstan, 11 months, and of BDQ to the end probability of
Lesotho, >12 months) of treatment successful treatment
Myanmar, for MDR-TB patients
Pakistan, receiving longer,
Peru, South individualised regimens
Africa

Continued

JH1v3y¥d

M3IINTY

"1V 13 S3d01 '¥'S



‘sybasned 1o} afied 1S11) UO UOITRWLIOUI BuISUSD1| 39S aseald '1senb Aq 9202 ‘6 Afenige4 uo Hioeusesuoiedljgnd//;sdny wodj papeojumod

¥20Z-TET0'SELYELOT/ESTT 0T/310"10p//:sdny

[4s

TABLE 1 Continued

Author, year Country Study design Population Age Female (%) Sample size TB TB regimens Outcome Main findings
(years) Intervention Control Intervention Control Total sensibility Intervention Control
TurKova 2022 Uganda, RCT, Children with <16 48 49 558 563 1121 DS 16-weeks regimen: 24-weeks regimen Unfavourable Unfavourable
[30] Zambia,  non-inferiority symptomatic (8 weeks of HRZ + E, (8 weeks of HRZ + E, outcome; AEs;  outcomes happened in
South Africa, non-severe and followed by 8 weeks of followed by 16 weeks health cost and 3% in both groups; AEs
India respiratory sample HR) of HR) QALYs; were reported in 12%
smear-negative TB FU for 72 weeks in both groups;
after children treated for
randomisation 16 weeks had similar
health outcomes with
reduced healthcare
costs;
QALYs were improved
by 0.003 per child
ZniNagaDI 2023 Haiti Prospective Patients with >18 DS: 38.7 DS: 31 54 RR, DS DS-TB: Early bactericidal ~ Subjects with DR-TB
[11] cohort pulmonary TB DR: 43.5 DR: 23 6 months regimen activity; clinical receiving an all oral
with 2 months HRZE + signs and BDQ-based second-line
4 months HR; symptoms during  treatment regimen
RR-TB: the first 2 months  displayed a similar
20 months regimen of therapy; microbiological
with LFX, CFZ, Z, BDQ FU for the duration response to therapy as
(first 22 weeks) and LZD of their directly subjects with DS-TB
(first 12 months) observed therapy  receiving a first-line

treatment regimen
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TABLE 1 Continued

Author, year Country Study design Population Age Female (%) Sample size TB TB regimens Outcome Main findings
(years) Intervention Control Intervention Control Total sensibility Intervention Control
Mok 2022 [25] South Korea  Phase 2-3 Patients with 19-85 329 29.2 79 89 168 MDR-TB Shorter-regimen: 20-24-months Treatment Treatment success rate
RCT, pulmonary TB 9-12 months with regimen, according to outcomes at after 24 months of
non-inferiority without FQ DLM, LZD, LFX and Z the 2014 WHO 24 months treatment was higher
resistance guidelines in the shorter-regimen
group (75%) than in
control group (70.6%),
predefined
non-inferiority margin
of —10%
GoopALL 2022 Ethiopia, Phase 3 RCT, Pulmonary TB, with >15 Oral 39 Long 187 517 RR/ Three strategy groups: ~ 9-month regimen: Treatment Both BDQ-containing
[26] Georgia, non-inferiority ~ RR resistance regimen: 37 regimen: 26 MDR-TB Long regimen: higher dose MFX, CFZ, outcomes at regimens, a 9-month
India, 6 months Oral 20-month E, Z + KN, high-dose 76 weeks; oral regimen and a
Moldova, regimen: 40 regimen: regimen recommended H and PTO given for FU from 6-month regimen with
Mongolia, 196 by WHO from 2011 to the first 16 weeks randomisation to 8 weeks of second-line
South Africa, 6 months 2018; 132 weeks injectable, had
Uganda regimen: 9-month oral superior efficacy
134 regimen: compared with a

BDQ, LFX, CFZ, E, Z
+ high-dose H and PTO
given for the first
16 weeks;
6-month regimen:
BDQ, CFZ, Z and
LFX + KN and high-dose
H for the first 8 weeks

9-month
injectable-containing
regimen, with fewer
cases of hearing loss

AEs: adverse events; AM: amikacin; BDQ: bedaquiline; BCLLfxZ: bedaquiline + clofazimine + linezolid + levofloxacin + pyrazinamide; BDLLfxZ: bedaquiline + delamanid + linezolid + levofloxacin +
pyrazinamide; BLMZ: bedaquiline + linezolid + moxifloxacin + pyrazinamide; BPaL: bedaquiline + pretomanid + linezolid; BPaLC: bedaquiline + pretomanid + linezolid + clofazimine; BPaLM:
bedaquiline + pretomanid + linezolid + moxifloxacin; CFZ: clofazimine; CS: cicloserine; DLM: delamanid; DCLLfxZ: delamanid + clofazimine + linezolid + levofloxacin + pyrazinamide; DCMZ:
delamanid + clofazimine + moxifloxacin + pyrazinamide; DS: drug susceptible; DR: drug resistant; E: ethambutol; ETO: ethionamid; FQ: fluoroquinolone; FU: follow-up; Gl: gastrointestinal; H:
isoniazid; KN: kanamycin; Lfx: levofloxacin; LYs: life-years; LZD: linezolid; MDR: multidrug-resistant; MFX: moxifloxacin; NAAT: nucleic acid amplification test; Pa: pretomanid; PTO: prothionamide;
QALY: quality-adjusted life-years; R: rifampicin; RCT: randomised controlled trial; RR: rifampicin-resistant; RT: rifapentin; S: streptomycin; TRZ: terizidone; TB: tuberculosis; USD: US dollar; WHO:
World Health Organization; XDR: extensively drug-resistant; Z: pyrazinamide. # Armenia, Bangladesh, Belarus, Ethiopia, Georgia, Haiti, Indonesia, Kazakhstan, Kenya, Kyrgyzstan, Lesotho,
Myanmar, North Korea, Pakistan, Peru, South Africa, Vietnam.
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Regarding study design, 12 were retrospective studies [9, 10, 12-14, 21, 29, 34-37, 40], six were
prospective observational studies [11, 15, 20, 22, 27, 38], four discussed socioeconomic aspects [39, 41—
43] and one was a hypothetical target trial [18]. 12 randomised controlled trials were also included [16, 17,
19, 23-26, 28, 30-33].

The majority of the studies (n=20; 55.6%) included data from a single country, mainly from the Asian [11,
14, 25, 27, 29, 34, 42, 43] or African continents [13, 15, 17, 21, 24, 35, 36]. The remaining studies
included data from multiple countries [9, 16, 18-20, 23, 26, 28, 30-33, 37, 38, 41].

Drug-sensitive tuberculosis treatment

Few studies have focused on updates in treatment regimens for DS-TB [29, 31, 32]. One study examined
retreatment of DS-TB with a modified regimen comprising a 4-month intensive phase with isoniazid (H),
rifapentine (Rp), ethambutol (E), pyrazinamide (Z) and streptomycin/levofloxacin (S/Lfx), followed by a
4-month continuation phase with H, Rp and E. All the patients with successful treatment were followed up
for at least 56 months. This approach resulted in a higher treatment success rate (84% versus 74.5%) and a
lower recurrence rate (1.5% versus 6.9%) [29]. Other strategies included new treatment approaches related
to duration and repurposing of DR-TB drugs, such as an initial 8-week bedaquiline (Bdq) and linezolid
(Lzd) regimen, which was found to be non-inferior to the standard DS-TB treatment in terms of efficacy
and safety [31]. Another study assessed the impact of increasing the rifampicin (R) dose, concluding that
higher dosages, administered for a shorter period (4 months versus 6 months in the control regimen), did
not meet the non-inferiority criteria compared to the standard regimen [32].

Drug-resistant tuberculosis treatment

Recent approaches to treating MDR-TB have increasingly emphasised fully oral regimens that replace
traditional injectable-based therapies, driven by the need to improve both efficacy and safety while
reducing AEs. Key studies have evaluated the efficacy of new oral regimens, such as BPaL, BPaLM and
BPaLC, which include combinations of bedaquiline (Bdq), pretomanid (Pa), linezolid (Lzd), moxifloxacin
(Mfx) and clofazimine (Cfz), compared to traditional regimens. Additional comparisons have been made
between oral and injectable regimens and shorter treatment courses to optimise outcomes and minimise
long-term complications.

Oral versus injectable regimens

Several studies have supported the preference for oral over injectable regimens. The NExXT Study [24] and
the study by Kuan et al. [20] demonstrated improved outcomes and reduced toxicity with a 6-month
all-oral regimen compared with a standard-of-care 9-month WHO-approved injectable-based regimen. The
STREAM Stage 2 trial confirmed that shorter bedaquiline-containing regimens were more effective and
had fewer AEs than injectable alternatives [26]. Additionally, the MDR-END trial showed that a 9-month
all-oral regimen was non-inferior to the traditional 20-24-month course, with higher success rates [25].

Efficacy of short-course and bedaquiline-delamanid regimens

Short-course regimens have been explored for their efficacy and safety. An observational study by
Laniapo-LABORIN et al. [22] demonstrated that a four-drug all-oral regimen consisting of bedaquiline,
levofloxacin, linezolid and clofazimine achieved culture conversion within 2 months, suggesting the
potential for reducing treatment duration. ZANABADI et al. [11] found that the early bactericidal activity of
both first- and second-line regimens was similar during the first 2 months of therapy. Trevisi et al. [18]
evaluated extending bedaquiline use beyond 6 months, concluding it did not significantly increase
successful treatment outcomes. Additional studies highlighted that prior exposure to new TB drugs was
associated with poorer outcomes [10].

Evaluation of BPaL, BPaLM and BPalLC regimens

The BPaLM, BPaL.C and BPal. regimens showed superiority over standard care, with higher culture
conversion rates, lower costs and fewer AEs of grade 3 or higher [16, 23]. ConraDIE et al. [19] found that a
600 mg dose of linezolid over 26 weeks had the most favourable risk—benefit profile, minimising
modifications due to AEs. Similarly, the Nix-TB trial supported the potential for safer and lower doses [17].

New all-oral 9-month treatment regimens

The endTB clinical trial [28] assessed five 9-month, all-oral regimens for treating MDR-TB without
fluoroquinolone resistance, which included combinations of medications such as bedaquiline, levofloxacin
or moxifloxacin, linezolid, clofazimine, delamanid and pyrazinamide. Three regimens were found to be
safe and non-inferior in efficacy when compared to the WHO-recommended longer all-oral bedaquiline-
containing regimens (>18 months).

https://doi.org/10.1183/20734735.0232-2024 14

Downloaded from https://publications.ersnet.org on February 9, 2026 by guest. Please see licensing information on first page for reuse rights.



BREATHE

REVIEW | S.R. LOPES ET AL.

Safety of all-oral drug regimens

Several studies examined the safety of all-oral regimens. Combining bedaquiline with other TB drugs
increased the incidence of grade 3 or 4 corrected QT interval (QTc) prolongation, although no cases of
severe arrhythmia or permanent drug withdrawal were reported [34]. Overall, AEs were more common
with linezolid and injectable drugs than with bedaquiline and delamanid [12, 38]. Moreover, AEs
frequently led to treatment discontinuation, emphasising the need for continuous monitoring [37].

Treatment in the paediatric population

Most paediatric studies focused on DR-TB [10, 14-16, 18, 19, 26, 30], with only three exclusively
involving children [14, 15, 30]. The SHINE trial addressed DS-TB treatment in children, showing
non-inferiority of a 4-month regimen compared to the standard 6-month regimen [30]. Other studies found
high culture conversion rates in paediatric DR-TB patients, compared with DLM-based therapy, but
evidence remains limited [14].

Economic impact of tuberculosis treatment

Limited research exists on the economic impact of new DS-TB regimens. However, studies suggest a
cost-saving potential for patients and healthcare systems with shorter DS-TB regimens [43]. In contrast,
shorter or all-oral MDR-TB regimens could reduce drug procurement costs [39, 40]. Shorter regimens were
more cost-effective than longer ones, with BPaL. and other shorter regimens reducing costs by 15-32%
[41, 42]. Further economic studies are needed to confirm these findings in diverse settings.

Discussion

In this article, we reviewed recent updates in TB treatment, focusing on new drug regimens for both
DS-TB and DR-TB, with most studies primarily addressing DR-TB in adult populations. Our findings
suggest that all-oral, shorter regimens for DR-TB offer superior safety and effectiveness compared to the
standard of care [16, 23]. Specifically, these regimens were associated with fewer AEs, such as hearing
loss, than injectable regimens [12, 26, 38]. However, poor outcomes were more commonly observed in
patients with prior exposure to new or companion TB drugs and those with acquired drug resistance [10].
These findings support the current WHO recommendations, emphasising the need for national health
systems to adapt to procuring and ensuring the availability of these drug regimens [2, 3, 9].

The 2022 WHO recommendations also highlighted limited evidence regarding the extension of bedaquiline
beyond 6 months [2]. TrevisI et al. [18] provided new insights, showing that extending bedaquiline did not
significantly increase the probability of successful treatment, particularly in patients receiving
individualised regimens with drugs such as linezolid, delamanid and clofazimine.

The BEAT-TB trial and end-TB trial provided further information about oral regimens for 6 or 9 months,
respectively. Besides demonstrating positive effectiveness and safety findings, its relevance is increased by
the additional evidence it provided in children, adolescents, pregnant women and nursing mothers, which
sets it apart from the BPaLM studies [28, 44].

According to the WHO update from June 2024, these new, shorter regimens must be incorporated into
clinical practice as they offer feasible and more approachable substitutes for the lengthier regimens [44].
These new protocols require a national and international health system adjustment, particularly in nations
with low resources. Additional research is needed to assess the implementation of these regimens and their
economic impact. Countries’ drug formularies can be significantly simplified while maintaining a variety
of treatment alternatives. Access to quick and accurate resistance testing is crucial for identifying the onset
of resistance and optimising patient selection for these regimens.

Our review assessed several studies focusing on AEs, particularly their role in evaluating DR-TB treatment
outcomes. In some studies, AEs were the primary or sole outcome [34-38], underscoring their relevance in
clinical practice. The most frequently reported AEs in bedaquiline—delamanid-based regimens included
gastrointestinal symptoms, liver disorders, arthralgia, QTc interval prolongation and peripheral neuropathy
[22, 37, 38]. Notably, combining bedaquiline with other TB drugs significantly increased the incidence of
grade 3 or 4 QTc prolongation, although it did not appear to be directly associated with severe ventricular
arrhythmias [34]. Over 40% of the records indicated that AEs appeared within 2 months of initiating
treatment, highlighting the need for continuous monitoring throughout the treatment duration [37]. However,
the variation in follow-up periods among studies could influence the reported frequency of AEs, and the
predominance of retrospective study designs [34-37] introduces potential selection bias.
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Few studies have focused on DS-TB treatment in the last 2 years [29, 31, 32]. Most strategies aimed to
reduce treatment duration [31], repurpose drugs used in DR-TB [31], or increase core drug dosages [32].
The TRUNCATE-TB trial [31] was the only study showing non-inferiority in efficacy and safety with an
initial 8-week bedaquiline-linezolid-containing regimen. However, the trial had a small sample size and no
evidence suggested that the strategy promoted drug resistance.

Regarding the paediatric population, only one clinical trial was conducted on children with DS-TB,
demonstrating that a 4-month regimen was non-inferior to the traditional 6-month regimen [30]. The
remaining studies included children with DR-TB, but most participants were adults, and no subgroup
analyses were performed to assess efficacy or safety specifically in children. Many of the treatment
recommendations for children with DR-TB are extrapolated from adult efficacy data and based on
pharmacokinetic studies [45]. Since this review excluded pharmacokinetic studies, some relevant
information may have been overlooked. The scarcity of evidence in paediatric DR-TB treatment can be
partly attributed to the significant number of children lacking microbiological confirmation of the disease,
often leading to their exclusion from studies of new, shorter all-oral regimens. This further reduces trial
sizes and impacts the overall quality of evidence.

To our knowledge, few review articles have addressed the economic impact of recent TB drug regimens.
Prior reviews, such as the systematic review by LAURENCE et al. [46], focused on the financial burden of
TB treatment, primarily concerning DS-TB. Still, these studies predate the introduction of new, shorter
all-oral regimens and the 2022 WHO recommendations update. Our review found that shorter regimens for
DR-TB were generally more cost-effective than longer ones [33, 41, 42]. However, this cost reduction was
not observed in the 4-month regimen for DS-TB due to the higher number of pills and the increased cost
of Rp, which raised procurement costs [39, 40]. All studies were conducted in Asian and African
countries, limiting the applicability of these findings to Western and European contexts. Thus, further
research is needed to assess the economic impact of these regimens in diverse regions.

Limitations

This review has some limitations. Many of the included studies were retrospective or observational, which
introduces potential biases such as selection bias and incomplete data reporting. This is especially relevant
for studies focused on AEs, where the retrospective nature may hinder an accurate assessment of
drug-related toxicities. Additionally, the heterogeneity in study designs, populations, and treatment regimens
complicates direct comparisons across studies, potentially affecting the generalisability of the findings.

Most of the studies were conducted in low- and middle-income countries with high TB incidence, which
may limit the applicability of the results to settings with lower TB prevalence, such as Western and
European countries. Furthermore, the limited number of studies on paediatric DR-TB and DS-TB
treatments constrains the ability to draw robust conclusions about the efficacy and safety of these regimens
in children. Paediatric treatment guidelines are frequently extrapolated from adult data, which may not
adequately represent younger populations. Moreover, most studies did not perform subgroup analyses to
assess outcomes specifically in children, reducing the depth of paediatric-specific insights.

Conclusion

The findings of this review highlight a significant shift towards shorter, all-oral regimens, particularly for
DR-TB, which demonstrate improved safety and efficacy compared to traditional injectable therapies.
Several studies showed that regimens incorporating novel drugs, such as bedaquiline, pretomanid and
linezolid, are not only non-inferior but often superior to standard treatments, with fewer AEs and shorter
treatment durations. Similar outcomes were also shown with a broader pool of eligible participants in the
BEAT-TB trial and endTB trial for the 6- and 9-month regimens, respectively.

Economic analyses suggest that adopting these newer regimens is cost-effective, particularly in low- and
middle-income countries where the burden of TB is highest.

While there is promising evidence supporting these novel regimens for DR-TB, fewer studies have focused
on DS-TB. Nonetheless, efforts to repurpose DR-TB drugs and reduce the duration of DS-TB treatment
suggest a positive trend toward improving therapeutic options for this population. In the paediatric
population, the review reveals a scarcity of studies explicitly addressing DR-TB, with most research based
on data extrapolated from adults. However, available evidence also indicates the potential benefits of
shorter and safer regimens for children.
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The emergence of bedaquiline resistance is a growing concern that may impact the effectiveness of newer
DR-TB regimens in the near future [47], especially as bedaquiline is integral to many of the all-oral,
shorter regimens. Resistance to bedaquiline could potentially reduce the options available for treating
DR-TB, especially for patients who have already been exposed to multiple drugs or have complex
resistance profiles. The potential use of bedaquiline for DS-TB to shorten treatment duration might further
accelerate resistance development if not carefully monitored. Continuous monitoring of resistance patterns
and exploring new therapeutic options remain essential to sustain progress in TB management.

Overall, this scoping review underscores the importance of adopting shorter, safer and more effective
treatment regimens for both DS-TB and DR-TB. Implementing these regimens would improve patient
outcomes and potentially reduce the economic burden of TB. Furthermore, the review emphasises the need
for global health systems to integrate these advancements into routine practice.

Although our review did not include all recent developments, several articles encountered during our
research discussed novel pharmacological compounds and emerging technologies specifically designed for
TB treatment. This suggests that the field is evolving beyond conventional protocols, with promising
discoveries on the horizon that warrant further exploration in future reviews.

Key points

»  Shorter, all-oral regimens for DR-TB show superior safety and effectiveness compared to traditional
injectable therapies.

* Regimens incorporating novel drugs like bedaquiline, pretomanid and linezolid are both non-inferior and
often superior to standard treatments, with fewer adverse events.

»  Economic analyses indicate that adopting newer, shorter regimens is cost-effective, especially in low- and
middle-income countries.

» There is a critical need for more studies on DS-TB and paediatric DR-TB to optimise treatment strategies
further and improve patient outcomes.

Self-evaluation questions

1. What are the main advantages of shorter, all-oral regimens for DR-TB over traditional injectable therapies?

2. Which novel drugs were identified in the review as contributing to the improved safety and efficacy of the
TB treatment regimen?

3. What limitations were highlighted regarding the current evidence for TB treatment in paediatric populations?

4. Why is there a need for more studies on DS-TB?
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Suggested answers

1. All-oral, shorter regimens for DR-TB improve safety and effectiveness and have been associated with fewer
AEs.

2. Several studies showed that regimens incorporating novel drugs, such as Bdg, Pa, and Lzd, are not only non-
inferior but often superior to standard treatments, with fewer AEs and shorter treatment durations. DIm and
Cfz are also identified as valuable drugs in combination therapies.

3. The main limitations are: the scarcity of studies; the fact that paediatric treatment guidelines are frequently
extrapolated from adult data, which may not adequately represent younger populations; lack of subgroup
analysis.

4. In the past 2 years, there have been few developments in DS-TB, with the majority of studies focusing on
DR-TB. The majority of studies tried to increase core drug dosages, repurpose drugs used in DR-TB, or
shorten treatment duration. There was little evidence of resistance promotion in the second and only the
first two demonstrated non-inferiority to a conventional regimen.
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