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- 1 mes Tratamiento Preventivo TB
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- 6 meses Tratamiento TB-RR/MDR
- 2024: para finales de 2024



Ma Z, Lienhard C.  Clin Chest Med 30 (2009) 755–768



Bases Bacteriológicas del
Tratamiento de la TB

2. Tratamiento Prolongado

1. Asociación de Fármacos

3. Administración en Monodosis
Caminero JA, et al. Best drug treatment for multidrug-resistant and extensively drug-resistant tuberculosis. Lancet Infect Dis 2010, 10: 621-9.



Bases Bacteriológicas del
Tratamiento de la TB

2. Tratamiento Prolongado

Permite la Acción sobre todas 
las Poblaciones Bacilares 

(condiciones metabólicas) y 
evita RECAIDAS

Caminero JA, et al. Best drug treatment for multidrug-resistant and extensively drug-resistant tuberculosis. Lancet Infect Dis 2010, 10: 621-629.
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With over 10 million new TB cases and 1.6 million deaths, TB is 
a global health priority. Multidrug-resistant TB is of particular 
concern to both clinicians and national TB programmes: in 
2017, there were 558 000 new rifampicin-resistant cases and 
460 000 confirmed multidrug-resistant TB cases. Despite 
extensive investigation over the years, there is still a great 
deal to learn about the prevention, diagnosis and treatment 
of TB. This Monograph brings together chapters from global 
TB experts and begins with a patients’ perspective that sets 
the tone. The following chapters cover: the history of TB; 
epidemiology; strategies for control and elimination; clinical 
and laboratory diagnosis; imaging; treatment and drugs; TB 
in children and different patient populations; comorbidities; 
clinical cases; and much more.

| Chapter 10

Treatment of drug-susceptible and
drug-resistant tuberculosis
José A. Caminero1,2, Anna Scardigli3, Tijp van der Werf4 and
Marina Tadolini5

The treatment of TB, both drug-susceptible and drug-resistant forms, should be based on
two principles: 1) the combination of drugs (at least four) to avoid selection pressure
resulting in the emergence of DR-TB strains and 2) the need for prolonged treatment in
order to sterilise all infectious sites and thus cure the patient and prevent relapses. The
selection of drugs should be based on their bactericidal and sterilising properties, their ability
to prevent drug resistance and their safety profile. Based on these principles, and on the
mode of action of the different drugs, this chapter describes in detail anti-TB treatment, the
most appropriate choice of drugs based on in vitro susceptibility testing, starting with
drug-susceptible TB (DS-TB), and a proposal to standardise as much as possible the
difficult-to-manage patients with DR-TB. The chapter delineates the recommended
treatment for DS-TB, mono- and polyresistant TB, MDR-TB, XDR-TB and forms of TB
beyond XDR-TB. Special attention is given to the 2018 WHO guidelines regarding the
revised grouping of second-line TB drugs recommended for use in longer MDR-TB
regimens, the shorter MDR-TB regimens, the possibility of designing a standardised
pre-XDR and XDR-TB regimen adapted to the country, and some relevant management
issues.

Cite as: Caminero JA, Scardigli A, van der Werf T, et al. Treatment of drug-susceptible and drug-resistant
tuberculosis. In: Migliori GB, Bothamley G, Duarte R, et al., eds. Tuberculosis (ERS Monograph). Sheffield,
European Respiratory Society, 2018; pp. 152–178 [https://doi.org/10.1183/2312508X.10021417].

@ERSpublications
A review of the bacteriological fundaments of TB treatment, and a discussion of the
principles involved in designing a regimen to treat all TB cases, including those with
extensive patterns of resistance. http://ow.ly/cfVQ30lqCfE

The basic principles guiding effective TB treatment were tested and confirmed between
1948 and 1976 [1]. Several decades later, after TB had become an almost universally

curable disease (successful outcome of 83% in 2015), the emergence of strains of

Copyright ©ERS 2018. Print ISBN: 978-1-84984-099-6. Online ISBN: 978-1-84984-100-9. Print ISSN: 2312-508X. Online ISSN: 2312-5098.
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Chapter 8

The basis of tuberculosis treatment:
fundamental concepts before treating
a patient

Jose A. Caminero1,2, Rupak Singla1,3, Anna Scardigli4, Amitesh Gupta5,
Guillermo Pérez-Mendoza1,2 and Alberto Mendoza-Ticona1,6

1ALOSA TB ACADEMY, Las Palmas de Gran Canaria, Spain. 2Dept of Pneumology, University Hospital of Gran Canaria
“Dr. Negrín”, Las Palmas de Gran Canaria, Spain. 3Dept of TB and Respiratory Diseases, National Institute of
Tuberculosis and Respiratory Diseases, New Delhi, India. 4The Global Fund to Fight AIDS, Tuberculosis and Malaria,
Geneva, Switzerland. 5Dept of Pulmonary Medicine, Maulana Azad Medical College and associated Lok Nayak
Hospital, New Delhi, India. 6Centro Médico Oscar Romero of Partners in Health, Lima, Peru.

Corresponding author: Jose A. Caminero ( jcamlun@alosatb.org)

Cite as: Caminero JA, Singla R, Scardigli A, et al. The basis of tuberculosis treatment: fundamental concepts
before treating a patient. In: García-Basteiro AL, Öner Eyüboğlu F, Rangaka MX, eds. The Challenge of Tuberculosis
in the 21st Century (ERS Monograph). Sheffield, European Respiratory Society, 2023; pp. 104–116 [https://doi.org/
10.1183/2312508X.10024522].

@ERSpublications
TB should never be considered incurable because even when there is an extensive drug-resistance pattern,
TB can be cured by following the fundamental concepts and selecting the ideal anti-TB drug regimen https://
bit.ly/ERSM101

Copyright ©ERS 2023. Print ISBN: 978-1-84984-169-6. Online ISBN: 978-1-84984-170-2. Print ISSN: 2312-508X. Online
ISSN: 2312-5098.

The treatment of both drug-susceptible TB and DR-TB should be based on two principles: 1) the
combination of potentially effective drugs (at least three to four) to avoid selection pressure resulting in
the emergence of strains resistant to anti-TB drugs, and 2) the need for prolonged treatment in order to
sterilise all infectious sites and thereby cure the patient and prevent relapses. The selection of drugs
should be based on their bactericidal and sterilising properties, their ability to prevent drug resistance
and their safety profile. In this chapter, we describe the basis of TB treatment and the fundamental
concepts that should be considered before treating a patient with TB, and address important topics such
as the minimum number of drugs needed to treat all patients with TB and DR-TB, the treatment
duration, the ideal combination of anti-TB drugs and other essential aspects of TB treatment.

Introduction
The prognosis of TB patients was very poor until the so-called “chemotherapeutic era”, which
began in the 1940s. Before this era, it was estimated that 50% of patients with TB died and
another 30% were cured spontaneously (by the action of the immune system). The remaining
20% remained in a “chronic” state for many years, and these patients neither died nor were
cured [1]. Everything changed in the 20 years between 1944 and 1964. In these two decades,
not only were 11 anti-TB drugs discovered, but there were also the first randomised controlled
trials (RCTs) in the history of medicine [2]. Indeed, several RCTs carried out between 1948 and
1976 provided the evidence for the basic principles guiding effective TB treatment [2, 3].
50 years later, after TB had become an almost universally curable disease (global successful
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Características deseables Fármacos anti-TB

1. Bactericida – Capacidad de eliminar rápidamente el
volumen de bacilos en fase de multiplicación rápida à
SALVAN la vida del enfermo y lo CURAN

2. Esterilizante – Capacidad de matar a los bacilos
durmientes o en multiplicación intermitente à Evitan
RECAIDAS y ACORTAN tiempo de tratamiento

3. Prevención de Resistencias en combinación de fármacos

4. Mínima Toxicidad

Adapted from: Caminero JA, et al. Treatment of TB. Eur Respir Monogr 2012; 58: 154–166
Caminero et al. Treatment of drug-susceptible and drug-resistant TB. Eur Respir Monograph 2018: 205-227
Caminero et al. The basis of TB treatment: fundamental concepts before treating a patient. Eur Respir Soc 2023,; pp. 104–116 
[https://doi.org/ 10.1183/2312508X.10024522]. 
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eficaces y más Esterilizantes 
à ACORTAR Tratamientos
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with the more active kanamycin. In view of the possi-
bility that rifabutin (RBU) might be active against
RMP-resistant strains, Study 11 found similar very
low activity of RMP and RBU, each given by random
allocation with at least two other reserve drugs, in
patients whose strains were resistant to at least INH,
RMP and SM (MDR resistance), thus showing that
RBU was usually inactive against RMP resistance.
Ofloxacin, given in an uncontrolled part of the study,
showed appreciable activity against these MDR strains.

1.14 Short-course regimens in East
and Central Africa

The biggest advance in the chemotherapy of tuber-
culosis in the past 25 years has been the development
of short-course regimens. By reducing the period of
treatment from at least 12 months to 6 months, they
have reduced the burden on the patient and on the
clinic staff so that compliance is greatly improved.
The chances of a relapse occurring if treatment is dis-
continued early has been reduced. Finally, the chances

of a failure due to initial drug resistance is greatly
decreased, because of the multiplicity and potency of
the drugs used in the crucial initial phase of treat-
ment. Short-course regimens were suggested by studies
in animal tuberculosis which showed the high sterilis-
ing activity of PZA and RMP, and by limited data
from earlier clinical studies which suggested that spu-
tum conversion occurred rapidly if RMP or PZA were
in the regimen. Before the advent of short-course reg-
imens, the aim was to find regimens that were effective
in preventing failures due to the emergence of drug-
resistant bacilli during treatment. Failure during treat-
ment did not usually happen in studies of short-course
regimens wherever these were done, and they are only
mentioned here if, exceptionally, they occurred.

The first large short-course clinical trial was per-
formed in East Africa and was followed by the devel-
opment of regimens designed to use the minimum
amount of the expensive drugs RMP and PZA, and
therefore suitable for use in developing countries
(Study 1, Table 1.7). Four regimens contained SH given
in hospital for 6 months. RMP was added to SH in

Table 1.7 Short-course chemotherapy studies in East and Central Africa. Results in patients who had drug-sensitive
cultures initially.

Study
no.

Date of
start Regimen

Duration
(months)

Patients
assessed

for
relapse

Relapse
rate in
2-year

follow-up
(%)

Sputum culture
negative at
2 months

(%) Reference

1 1970 a) SHR 6 152 3 69 2
b) SHZ 6 153 8 66 166
c) SHT 6 104 22 42 167
d) SH 6 112 29 49 168
e) 2STH/TH 18 133 3 56

2 1972 a) SHR 6 171 2 70 169
b) HR 6 164 7 64 170
c) 2SHRZ/TH 6 179 7 83
d) 2SHRZ/S2H2Z2* 6 159 4 80

3 1974 a1) 2SHRZ/TH 6 75 13 ! 87 171
a2) 2SHRZ/TH 8 81 0 172
b1) 1SHRZ/TH 6 79 18 ! 67b2) 1SHRZ/TH 8 58 7
c1) 1SHRZ/S2H2Z2 6 75 9 ! 68c2) 1SHRZ/S2H2Z2 8 88 2
d1) 2SHR/TH 6 82 18 ! 75d2) 2SHR/TH 6 77 6

4 1976 a) 2SHRZ/HRZ 4 104 16

85

173
b) 2SHRZ/HR 4 104 11 174
c) 2SHRZ/HZ 4 98 32
d) 2SHRZ/H 4 105 30
e) 2HRZ/H 4 100 40 79

5 1978 a) 2SHRZ/HR 6 166 3

84

175
b) 2SHRZ/HZ 6 164 8 176
c) 2SHRZ/H 6 156 10
d) 2SHRZ/H 8 123 3

6 1978 a) 2SHRZ/TH 6 105 3 ! 94 177
b) 2SHRZ/H 6 100 11

7 1981 2SHRZ/TH!L† 6 456 7 82 178
8 1982 a) 1.5SHRZ/H 7 113 10 ! 85

179
b) 1.5SHRZ/H!(SRZ) 7 114 5

* S2H2Z2. See footnote for Table 1.5.
† The results of the three regimens with levamisole added for 4 or 8 weeks or not at all have been amalgamated, as there were no differences between them.

⎛
⎨
⎝

⎛
⎨
⎝
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Studies on the treatment of tuberculosis undertaken
by the British Medical Research Council
Tuberculosis Units, 1946–1986,
with relevant subsequent publications

Wallace Fox,* Gordon A. Ellard,† Denis A. Mitchison†

S U M M A R Y
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This review describes the studies on the treatment of
tuberculosis carried out by the British Medical Research
Council’s tuberculosis units and their many collabora-
tors throughout the world during the period from their
formation in 1946 to their closure in 1986. References
to all publications on studies during the period are listed.
The review also includes selected publications by mem-
bers of their staff who have continued the studies since
closure of the units. The review is under four main head-
ings: 1) controlled trials of chemotherapy, 2) bacterio-
logical studies, 3) pharmacological studies, and 4) stud-
ies of surveillance and policies relevant to the control of
tuberculosis.

Major events in the development of modern chemo-
therapy and the control of tuberculosis are as follows:

1 1946: The initial trial assessing the value of the
addition of streptomycin to bed rest.

2 1948: The demonstration that the emergence of
bacterial resistance to either streptomycin or
p-aminosalicylic acid (PAS) alone was greatly
decreased when combined treatment was given
with both drugs.

3 1952–1955: Exploration of treatment with iso-
niazid alone and in combination with PAS or
streptomycin.

4 1958–1967: The search for affordable regimens
for developing countries that led to the substitu-
tion of thiacetazone for PAS.

5 1959: The demonstration that chemotherapy
given at home was as effective as when given in a
sanatorium and did not lead to any increase in the
rate of infection in family contacts.

6 1958 onwards: Initiation of the policy of full
supervision of chemotherapy (directly observed
treatment—DOT) and its later implementation in
Hong Kong and Madras.

7 1961 onwards: Exploration of intermittent regi-
mens of chemotherapy to assist implementation
of full supervision.

8 1970: The first demonstration that inclusion of
rifampicin or pyrazinamide in a regimen of strep-
tomycin and isoniazid substantially reduced the
subsequent relapse rate.

9 1972–1974: Demonstration that the period of
treatment could be shortened to 6 months by the
inclusion of rifampicin and pyrazinamide in
the regimen.

10 1976: Delineation of modern short-course chemo-
therapy regimens by showing that the sterilising
activity of pyrazinamide was confined to the first
2 months of treatment during the intensive phase,
whereas the sterilising activity of rifampicin per-
sisted throughout the continuation phase.

11 1977 onwards: Demonstration of the value of
intermittency in short-course regimens, particu-
larly that three times weekly treatment through-
out was as effective as, and less toxic and expen-
sive than daily regimens.

When the units were closed in 1986, all of the mea-
sures necessary for successful programmes for the con-
trol of tuberculosis had been delineated, particularly the
regimens of treatment to be used, the need for full super-
vision of drug-taking (DOT) and the use of surveys to
measure the extent to which national programmes were
finding and treating infectious disease. These tools were
then available to national organisations and to inter-
national organisations such as the World Health Orga-
nisation (WHO) and the International Union Against
Tuberculosis and Lung Disease (IUATLD), to imple-
ment in control programmes.

Correspondence to: Prof D A Mitchison, Department of Medical Microbiology, St George’s Hospital Medical School, Cran-
mer Terrace, London, SW17 0RE. Tel: (!44) 181 725 5704. Fax: (!44) 181 682 1320. e-mail: dmitchis@sghms.ac.uk
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• Históricamente, sólo la RIF, con su potencia esterilizante, pudo reducir
el tiempo de Tratamiento de 18 a 9 meses

• Y, si se utilizaban dos Fármacos Esterilizantes como R+Z, se podía 
reducir el tiempo a 6 meses

• Esta experiencia histórica hizo asumir que en los pacientes donde no se 
podía utilizar la RIF, bien por toxicidad o por Resistencia probada, la 
Duración del Tratamiento debía ser de un mínimo de 18 meses, pero 
era porque no había otros fármacos Esterilizantes.

• Pero ahora que se dispone de nuevos fármacos con Buena actividad 
Esterilizante, la situación vuelve a ser la misma:

• 1 buen Fármaco Esterilizante puede reducir el Tiempo Total a 9 Meses
• 2 buenos Fármacos Esterilizantes pueden reducir el Tiempo Total a 6 Meses
• 3 buenos Fármacos Esterilizantes podrían reducir el Tiempo Total a 4 Meses

Historia de la Quimioteria de la TB

Caminero JA, et al.. Eur Respir J 2019; 54: 1901272. https://doi.org/10.1183/13993003.01272-2019



Tratamientos Acortados
para la TB, TB-RR e ITL

Va a Depender del Número de 
Fármacos Esterilizantes en el 

Esquema



En Conclusión …

¿ Qué Fármacos tienen Buena 
Actividad Esterilizante ?

Necesitamos buscar Fármacos con 
Actividad Esterilizante (aparte de R), para 

intentar Acortar la Duración del Tratamiento 
de la TB, TB-RR e ITL



Actividad y Toxicidad de los Fármacos anti-TB

           Prevención de   Actividad   Actividad Tolerancia
Actividad       Resistencias Bactericida Esterilizante

Alta            Alta

Baja            Baja

Rifampicina
Isoniazida
Ethambutol
Linezolid
Bedaquilina
Dlm/Pm
Carbapenems

Inyectables
Fluoroquinol.
Ethionamida
Cicloserina
PAS
Clofazimina

Pirazinamida

Isoniazida
Rifampicina
Lfx / Mfx

Linezolid
Bedaquilina
Dlm/Pm
Carbapenems
Inyectables

Ethionamida
Clofazimina
Pirazinamida

Rifampicina
Pirazinamida
Mfx / Lfx

Linezolid
Clofazimina
Bedaquilina
Dlm/Pm
Carbapenems

Etambutol
Rifampicina
Isoniazida
Fluoroquinol.
Bedaquilina
Dlm/Pm
Carbapenems

Pirazinamida
Linezolid

Resto

Moderada Moderada

Adapted from: Caminero JA, et al. Treatment of TB. Eur Respir Monogr 2012; 58: 154–166
Caminero et al. Treatment of drug-susceptible and drug-resistant TB. Eur Respir Monograph 2018: 205-227
Caminero et al. The basis of TB treatment: fundamental concepts before treating a patient. Eur Respir Soc 2023,; pp. 104–116 [https://doi.org/ 
10.1183/2312508X.10024522]. 



Grupo Fármaco Abreviatura
Grupo A
Incluir los 3 Fármacos
(a no ser que alguno no se pueda utilizar)

Levofloxacino o
Moxifloxacino

Lfx
Mfx

Bedaquilina Bdq

Linezolid Lzd

Grupo B
Añadir ambos fármacos
(a no ser que alguno no se pueda utilizar)

Clofazimina Cfz

Cicloserina o
Terizidona

Cs
Trd

Grupo C
Añadir para completar los regímenes y cuando los 
fármacos de Grupo A o B no pueden ser utilizados

Etambutol E

Delamanid Dlm

Pirazinamida Z

Imipenem/cilastatina o 
Meropenem

Ipm/Cln
Mpn

Amikacina o
(Estreptomicina)

Am
(S)

Etionamida o
Protionamida

Eto
Pto

Acido para-amino-salicílico PAS

Guías OMS 2019 Tratamiento MDR/RR-TB.
Clasificación de Fármacos para Regímenes Prolongados

WHO consolidated guidelines on DR-TB treatment.
Geneva: World Health Organization; 2019. Licence: 
CC BY-NC-SA 3.0 IGO 
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Tratamiento de la Tuberculosis

- Tratamiento de la Infección
(Tratamiento Preventivo)

- Tratamiento de Enfermedad



Tratamiento de la Tuberculosis

- Tratamiento de la Infección
(Tratamiento Preventivo)

- Tratamiento de Enfermedad



Tratamiento de la 
Tuberculosis

1. SENSIBLE a RIF

2. RESISTENTE a RIF



2 HRZE / 4 HR 
- No cambiar la Fase Intensiva del Tratamiento, si Bk+ al Final 

del 2º mes, al menos hasta conocer sensibilidad a H+R.

1. ¿ Cuál es el mejor Tratamiento para pacientes 
con TB sensible a RIF
(H sensible o desconocida) ?

- Si se conoce Sensibilidad a H+R antes de empezar el 
Tratamiento à Suficiente con 2 HRZ / 4 HR



Estrategia 1 x 4 x 6 = 24

- 1 mes Tratamiento Preventivo TB
- 4 meses Tratamiento TB Sensible

- 6 meses Tratamiento TB-RR/MDR
- 2024: Para finales 2024
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BACKGROUND
Rifapentine-based regimens have potent antimycobacterial activity that may allow 
for a shorter course in patients with drug-susceptible pulmonary tuberculosis.

METHODS
In an open-label, phase 3, randomized, controlled trial involving persons with newly 
diagnosed pulmonary tuberculosis from 13 countries, we compared two 4-month 
rifapentine-based regimens with a standard 6-month regimen consisting of rifampin, 
isoniazid, pyrazinamide, and ethambutol (control) using a noninferiority margin of 
6.6 percentage points. In one 4-month regimen, rifampin was replaced with rifapentine; 
in the other, rifampin was replaced with rifapentine and ethambutol with moxifloxa-
cin. The primary efficacy outcome was survival free of tuberculosis at 12 months.

RESULTS
Among 2516 participants who had undergone randomization, 2343 had a culture 
positive for Mycobacterium tuberculosis that was not resistant to isoniazid, rifampin, or 
fluoroquinolones (microbiologically eligible population; 768 in the control group, 791 
in the rifapentine–moxifloxacin group, and 784 in the rifapentine group), of whom 
194 were coinfected with human immunodeficiency virus and 1703 had cavitation on 
chest radiography. A total of 2234 participants could be assessed for the primary 
outcome (assessable population; 726 in the control group, 756 in the rifapentine–
moxifloxacin group, and 752 in the rifapentine group). Rifapentine with moxifloxacin 
was noninferior to the control in the microbiologically eligible population (15.5% vs. 
14.6% had an unfavorable outcome; difference, 1.0 percentage point; 95% confidence 
interval [CI], −2.6 to 4.5) and in the assessable population (11.6% vs. 9.6%; difference, 
2.0 percentage points; 95% CI, −1.1 to 5.1). Noninferiority was shown in the secondary 
and sensitivity analyses. Rifapentine without moxifloxacin was not shown to be non-
inferior to the control in either population (17.7% vs. 14.6% with an unfavorable 
outcome in the microbiologically eligible population; difference, 3.0 percentage points 
[95% CI, −0.6 to 6.6]; and 14.2% vs. 9.6% in the assessable population; difference, 4.4 
percentage points [95% CI, 1.2 to 7.7]). Adverse events of grade 3 or higher occurred 
during the on-treatment period in 19.3% of participants in the control group, 18.8% 
in the rifapentine–moxifloxacin group, and 14.3% in the rifapentine group.

CONCLUSIONS
The efficacy of a 4-month rifapentine-based regimen containing moxifloxacin was 
noninferior to the standard 6-month regimen in the treatment of tuberculosis. 
(Funded by the Centers for Disease Control and Prevention and others; Study 31/
A5349 ClinicalTrials.gov number, NCT02410772.)
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- Ensayo fase 3. 2516 pacientes

- Régimen control: 2 HRZE / 4 HR

- Régimen rifapentina: 2 H-P-Z-E / 2  H-P

- Régimen rifapentina-moxifloxacino: 2 H-P-Z-Mfx / 2 H-P-Mfx
- El régimen de 4 meses rifapentina-moxifloxacino fue no inferior 

al régimen control de 6 meses
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Interim Guidance: 4-Month Rifapentine-Moxifloxacin Regimen for the 
Treatment of Drug-Susceptible Pulmonary Tuberculosis — United States, 2022

Wendy Carr, PhD1; Ekaterina Kurbatova, MD1; Angela Starks, PhD1; Neela Goswami, MD1; Leeanna Allen, MPH1; Carla Winston, PhD1

Summary
On May 5, 2021, CDC’s Tuberculosis Trials Consortium 

and the National Institutes of Health (NIH)–sponsored AIDS 
Clinical Trials Group (ACTG) published results from a ran-
domized controlled trial indicating that a 4-month regimen 
containing rifapentine (RPT), moxifloxacin (MOX), isoniazid 
(INH), and pyrazinamide (PZA) was as effective as the standard 
6-month regimen for tuberculosis (TB) treatment (1). On the 
basis of these findings, CDC recommends the 4-month regi-
men as a treatment option for U.S. patients aged ≥12 years with 
drug-susceptible pulmonary TB and provides implementation 
considerations for this treatment regimen.

Background
Standard treatment for culture-positive TB requires 

≥6 months of antibiotics (2). Shorter, effective TB treatments 
could enable more rapid cure and improve patient quality of 
life. Sponsored by CDC and conducted in collaboration with 
the NIH-sponsored ACTG, Study 31/A5349 (https://clini-
caltrials.gov/ct2/show/NCT02410772) was an international, 
open label, phase 3 noninferiority clinical trial that randomized 
2,516 participants at 34 clinical sites in 13 countries. The trial 
confirmed that a 4-month daily treatment regimen containing 
high-dose RPT and MOX, as well as INH and PZA, is as effec-
tive as (noninferior to) the standard daily 6-month regimen in 
curing drug-susceptible TB (1).

Methods
CDC developed this interim guidance, based on evidence 

from Study 31/A5349, preclinical and animal evidence, previ-
ous clinical trial findings, pharmacokinetic and pharmacody-
namic modeling (1,3–6), and CDC expert opinion regarding 
considerations for implementation of the new 4-month daily 
treatment regimen in the United States. A systematic review 

framework was not applicable because this regimen has not 
been compared in other studies. A CDC writing group 
reviewed the evidence and drafted guidance for comments 
from external TB subject matter experts and for presentation 
for public comment. Comments were addressed by develop-
ing content to be published at https://www.cdc.gov/tb/topic/
treatment/tbdisease.htm.
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TABLE 1. Dosing recommendation for a 4-month rifapentine-moxifloxacin regimen for patients aged ≥12 years with pulmonary tuberculosis 
caused by drug-susceptible organisms — United States, 2022

Medication* Body weight, kg Dose Intensive phase Continuation phase Total doses

Rifapentine ≥40 1,200 mg

7 days/wk for 56 doses (8 wks)

7 days/wk for 63 doses (9 wks)

119

Moxifloxacin ≥40 400 mg
Isoniazid† ≥40 300 mg
Pyrazinamide 40–<55 1,000 mg NA

≥55–75 1,500 mg
>75 kg 2,000 mg

Abbreviation: NA = not applicable.
* Medications should be administered with food.
† Pyridoxine (vitamin B6), 25–50 mg/day, should be given with isoniazid to all patients.

infection treatment in the preceding 6 months, or who received 
>5 doses of treatment with any one or more of the following 
drugs for any reason (e.g., urinary tract infection or pneumo-
nia) in the preceding 30 days: INH, RIF, rifabutin, RPT, PZA, 
or any fluoroquinolone. Other patient groups for whom clini-
cal consultation is recommended include those with serum or 
plasma alanine aminotransferase or aspartate aminotransferase 
>3 times the upper limit of normal or total bilirubin >2.5 times 
the upper limit of normal, or with preexisting advanced liver 
disease; renal insufficiency or end-stage renal disease, or with 
serum or plasma creatinine level >2 times the upper limit of 
normal; plasma potassium level <3.5 mEq/L; who have types 
of extrapulmonary TB that are likely to be paucibacillary, not 
pose a substantial risk for death or disability, and not require 
prolonged treatment (i.e., pleural or lymph node TB); or 
for whom a specimen was unable to be submitted for any 
M. tuberculosis resistance testing before initiating treatment.

The 4-month daily treatment regimen was not studied 
in patients with a negative sputum culture, but who in the 
judgment of the clinician likely represent paucibacillary or 
low mycobacterial burden pulmonary TB disease. A 4-month 
regimen for smear-negative, culture-negative, noncavitary TB 
exists in the 2016 CDC guidelines (2), and CDC recommends 
that the 4-month RPT-MOX regimen may also be used unless 
patients are in one of the nonrecommended patient groups 
listed above.

Baseline and follow-up evaluations. Microbiology, labora-
tory, and clinical assessments are recommended before start-
ing and during treatment with the 4-month daily regimen 
(Table 2). A respiratory specimen for acid-fast bacilli smear 
microscopy and culture should be obtained at baseline and 
at monthly intervals during treatment until two consecutive 
specimens are negative on culture. Baseline molecular drug-
susceptibility testing for rapid identification of mutations 
associated with resistance to at least INH, PZA, RIF, and 
fluoroquinolones is advisable. Phenotypic DST should follow 
with a panel to include at least RIF (as surrogate for RPT), 
INH, PZA, and MOX as the preferred fluoroquinolone. CDC’s 

Summary
What is already known about this topic?
A recent clinical trial identified a daily 4-month regimen that is 
as effective as the standard daily 6-month regimen in curing 
drug-susceptible tuberculosis.

What is added by this report?
This report provides a recommendation for using a 4-month 
regimen consisting of 8 weeks of daily treatment with rifapen-
tine (RPT), isoniazid (INH), pyrazinamide, and moxifloxacin 
(MOX), followed by 9-weeks of daily treatment with RPT, INH, 
and MOX in patients with drug-susceptible tuberculosis.

What are the implications for public health practice?
The 4-month RPT-MOX regimen is a treatment option for 
patients aged ≥12 years with drug-susceptible pulmonary 
tuberculosis.

Tuberculosis Elimination Laboratory (TBLab@cdc.gov) can 
assist identifying laboratories to perform this testing for TB 
programs that intend to implement the 4-month daily treat-
ment regimen.

Duration and definition of completion of therapy. The 
4-month daily treatment regimen is considered complete based 
on the total number of doses taken (119). Recommended 
treatment duration is independent of any cavitation on base-
line chest radiograph. Intensive phase doses (56) should be 
administered within 70 days from treatment initiation, and 
continuation phase doses (63) should be administered within 
84 days from intensive phase completion, so that the regimen 
is completed within 5 months. If these targets are not met, 
the patient should be considered to have interrupted therapy 
and be managed as described in TB treatment guidelines (2). 
Confirmation of continued susceptibility to all drugs in the 
4-month daily treatment regimen is required before restarting 
this regimen.

Poor treatment response and treatment failure or discon-
tinuation. Patients with any positive culture at completion 
of 2 months of therapy, with or without ongoing symptoms, 
should be carefully evaluated to identify the cause of delayed 

8 Semanas H-P-Mfz-Z / 9 Semanas H-P-Mfx



TPT: TERAPIA COMBINADA

RIFAPENTINA (P) ISONIACIDA (H)





- Actividad BACTERICIDA Y ESTERILIZANTE

- Actúa inhibiendo la sub-unida A de ADN gyrasa 
(topoisomerasa), que es esencial en la 
reproducción del ADN bacteriano.

 
- Eliminada principalmente por el Riñón. Excreción 

por secreción tubular y filtrado glomerular y un 
65–80% de la dosis es excretada sin cmabios en 
la orina en 24–48 horas, resultando en una 
elevada concentración en orina.

FQs. Mecanismo de Acción





- 1204 niños

- 4 meses (16 semanas) o 6 meses (24 semanas) de tratamiento 
estándar con dosis pediátricas habituales

- TB sensible, no severa, baciloscopía negativa

- Evalúa DURACIÓN del tratamiento, reacciones adversas y costo-
efectividad

4 meses de tratamiento fue NO inferior a 6 meses de 
tratamiento estándar

SHINE (SHorter Treatment for Nonsever
Tuberculosis in African and Indian Children)
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BACKGROUND
Tuberculosis is usually treated with a 6-month rifampin-based regimen. Whether a 
strategy involving shorter initial treatment may lead to similar outcomes is unclear.
METHODS
In this adaptive, open-label, noninferiority trial, we randomly assigned partici-
pants with rifampin-susceptible pulmonary tuberculosis to undergo either stan-
dard treatment (rifampin and isoniazid for 24 weeks with pyrazinamide and eth-
ambutol for the first 8 weeks) or a strategy involving initial treatment with an 
8-week regimen, extended treatment for persistent clinical disease, monitoring 
after treatment, and retreatment for relapse. There were four strategy groups with 
different initial regimens; noninferiority was assessed in the two strategy groups 
with complete enrollment, which had initial regimens of high-dose rifampin–line-
zolid and bedaquiline–linezolid (each with isoniazid, pyrazinamide, and ethambu-
tol). The primary outcome was a composite of death, ongoing treatment, or active 
disease at week 96. The noninferiority margin was 12 percentage points.
RESULTS
Of the 674 participants in the intention-to-treat population, 4 (0.6%) withdrew 
consent or were lost to follow-up. A primary-outcome event occurred in 7 of the 
181 participants (3.9%) in the standard-treatment group, as compared with 21 of 
the 184 participants (11.4%) in the strategy group with an initial rifampin–line-
zolid regimen (adjusted difference, 7.4 percentage points; 97.5% confidence inter-
val [CI], 1.7 to 13.2; noninferiority not met) and 11 of the 189 participants (5.8%) 
in the strategy group with an initial bedaquiline–linezolid regimen (adjusted dif-
ference, 0.8 percentage points; 97.5% CI, −3.4 to 5.1; noninferiority met). The 
mean total duration of treatment was 180 days in the standard-treatment group, 
106 days in the rifampin–linezolid strategy group, and 85 days in the bedaquiline–
linezolid strategy group. The incidences of grade 3 or 4 adverse events and serious 
adverse events were similar in the three groups.
CONCLUSIONS
A strategy involving initial treatment with an 8-week bedaquiline–linezolid regimen 
was noninferior to standard treatment for tuberculosis with respect to clinical out-
comes. The strategy was associated with a shorter total duration of treatment and 
with no evident safety concerns. (Funded by the Singapore National Medical Research 
Council and others; TRUNCATE-TB ClinicalTrials.gov number, NCT03474198.)
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BACKGROUND
Tuberculosis is usually treated with a 6-month rifampin-based regimen. Whether a 
strategy involving shorter initial treatment may lead to similar outcomes is unclear.
METHODS
In this adaptive, open-label, noninferiority trial, we randomly assigned partici-
pants with rifampin-susceptible pulmonary tuberculosis to undergo either stan-
dard treatment (rifampin and isoniazid for 24 weeks with pyrazinamide and eth-
ambutol for the first 8 weeks) or a strategy involving initial treatment with an 
8-week regimen, extended treatment for persistent clinical disease, monitoring 
after treatment, and retreatment for relapse. There were four strategy groups with 
different initial regimens; noninferiority was assessed in the two strategy groups 
with complete enrollment, which had initial regimens of high-dose rifampin–line-
zolid and bedaquiline–linezolid (each with isoniazid, pyrazinamide, and ethambu-
tol). The primary outcome was a composite of death, ongoing treatment, or active 
disease at week 96. The noninferiority margin was 12 percentage points.
RESULTS
Of the 674 participants in the intention-to-treat population, 4 (0.6%) withdrew 
consent or were lost to follow-up. A primary-outcome event occurred in 7 of the 
181 participants (3.9%) in the standard-treatment group, as compared with 21 of 
the 184 participants (11.4%) in the strategy group with an initial rifampin–line-
zolid regimen (adjusted difference, 7.4 percentage points; 97.5% confidence inter-
val [CI], 1.7 to 13.2; noninferiority not met) and 11 of the 189 participants (5.8%) 
in the strategy group with an initial bedaquiline–linezolid regimen (adjusted dif-
ference, 0.8 percentage points; 97.5% CI, −3.4 to 5.1; noninferiority met). The 
mean total duration of treatment was 180 days in the standard-treatment group, 
106 days in the rifampin–linezolid strategy group, and 85 days in the bedaquiline–
linezolid strategy group. The incidences of grade 3 or 4 adverse events and serious 
adverse events were similar in the three groups.
CONCLUSIONS
A strategy involving initial treatment with an 8-week bedaquiline–linezolid regimen 
was noninferior to standard treatment for tuberculosis with respect to clinical out-
comes. The strategy was associated with a shorter total duration of treatment and 
with no evident safety concerns. (Funded by the Singapore National Medical Research 
Council and others; TRUNCATE-TB ClinicalTrials.gov number, NCT03474198.)

A BS TR AC T

Treatment Strategy for Rifampin-Susceptible 
Tuberculosis

Nicholas I. Paton, M.D., Christopher Cousins, M.B., Ch.B., Celina Suresh, B.Sc., 
Erlina Burhan, M.D., Ka Lip Chew, F.R.C.P.A., Victoria B. Dalay, M.D., 
Qingshu Lu, Ph.D., Tutik Kusmiati, M.D., Vincent M. Balanag, M.D., 

Shu Ling Lee, B.Sc., Rovina Ruslami, Ph.D., Yogesh Pokharkar, M.Sc., 
Irawaty Djaharuddin, M.D., Jani J.R. Sugiri, M.D., Rholine S. Veto, M.D., 

Christine Sekaggya-Wiltshire, Ph.D., Anchalee Avihingsanon, M.D., 
Rohit Sarin, M.D., Padmasayee Papineni, F.R.C.P., Andrew J. Nunn, M.Sc.,  

and Angela M. Crook, Ph.D., for the TRUNCATE-TB Trial Team*  

Original Article

The New England Journal of Medicine 
Downloaded from nejm.org at INST NAC ENFERMEDADES ISMAEL COSIO VILLEGAS on February 21, 2023. For personal use only. No other uses without permission. 

 Copyright © 2023 Massachusetts Medical Society. All rights reserved. 

TRUNCATE

- 674 participantes

- Régimen estándar (6 m) Vs 
1.) H-Z-E + R-Lzd (2m);
2.) 2 H-Z-E + R-Cfz (2m);
3.) H-Z-E + P-Lzd (2m) H-Z-E + Bdq-Lzd (2 m)

2 H-Z-E + Bdq-Lzd à No inferioridad



Tratamiento de la 
Tuberculosis

1. SENSIBLE a RIF

2. RESISTENTE a RIF



Estrategia 1 x 4 x 6 = 24

- 1 mes Tratamiento Preventivo TB
- 4 meses Tratamiento TB Sensible

- 6 meses Tratamiento TB-RR/MDR
- 2024: Para finales 2024



- Régimen 6 m. con 3 fármacos (bedaquilina+pretomanid+linezolid) para 
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reduciendo dosis o interrumpiéndolo
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BACKGROUND
The bedaquiline–pretomanid–linezolid regimen has been reported to have 90% 
efficacy against highly drug-resistant tuberculosis, but the incidence of adverse 
events with 1200 mg of linezolid daily has been high. The appropriate dose of 
linezolid and duration of treatment with this agent to minimize toxic effects while 
maintaining efficacy against highly drug-resistant tuberculosis are unclear.
METHODS
We enrolled participants with extensively drug-resistant (XDR) tuberculosis (i.e., 
resistant to rifampin, a fluoroquinolone, and an aminoglycoside), pre-XDR tuber-
culosis (i.e., resistant to rifampin and to either a fluoroquinolone or an aminogly-
coside), or rifampin-resistant tuberculosis that was not responsive to treatment or 
for which a second-line regimen had been discontinued because of side effects. We 
randomly assigned the participants to receive bedaquiline for 26 weeks (200 mg 
daily for 8 weeks, then 100 mg daily for 18 weeks), pretomanid (200 mg daily for 
26 weeks), and daily linezolid at a dose of 1200 mg for 26 weeks or 9 weeks or 
600 mg for 26 weeks or 9 weeks. The primary end point in the modified intention-
to-treat population was the incidence of an unfavorable outcome, defined as treat-
ment failure or disease relapse (clinical or bacteriologic) at 26 weeks after comple-
tion of treatment. Safety was also evaluated.
RESULTS
A total of 181 participants were enrolled, 88% of whom had XDR or pre-XDR tuber-
culosis. Among participants who received bedaquiline–pretomanid–linezolid with 
linezolid at a dose of 1200 mg for 26 weeks or 9 weeks or 600 mg for 26 weeks 
or 9 weeks, 93%, 89%, 91%, and 84%, respectively, had a favorable outcome; 
peripheral neuropathy occurred in 38%, 24%, 24%, and 13%, respectively; myelo-
suppression occurred in 22%, 15%, 2%, and 7%, respectively; and the linezolid 
dose was modified (i.e., interrupted, reduced, or discontinued) in 51%, 30%, 13%, 
and 13%, respectively. Optic neuropathy developed in 4 participants (9%) who had 
received linezolid at a dose of 1200 mg for 26 weeks; all the cases resolved. Six of 
the seven unfavorable microbiologic outcomes through 78 weeks of follow-up oc-
curred in participants assigned to the 9-week linezolid groups.
CONCLUSIONS
A total of 84 to 93% of the participants across all four bedaquiline–pretomanid–
linezolid treatment groups had a favorable outcome. The overall risk–benefit ratio 
favored the group that received the three-drug regimen with linezolid at a dose of 
600 mg for 26 weeks, with a lower incidence of adverse events reported and fewer 
linezolid dose modifications. (Funded by the TB Alliance and others; ZeNix 
ClinicalTrials.gov number, NCT03086486.)
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- Ensayo aleatorizado fase 3

- Seguridad y eficacia varias dosis y duración de linezolid más Bdq + 
Pretomanid

- XDR-TB (definición previa) o MDR/RR-TB que no responden a 
tratamiento, o con RAF

- Los participantes fueron asignados al azar para recibir durante 26 
semanas bedaquilina, pretomanid y linezolid diariamente en una 
dosis de 1200 mg durante 26 semanas o 9 semanas, o 600 mg 
durante 26 semanas o 9 semanas
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BACKGROUND
The bedaquiline–pretomanid–linezolid regimen has been reported to have 90% 
efficacy against highly drug-resistant tuberculosis, but the incidence of adverse 
events with 1200 mg of linezolid daily has been high. The appropriate dose of 
linezolid and duration of treatment with this agent to minimize toxic effects while 
maintaining efficacy against highly drug-resistant tuberculosis are unclear.
METHODS
We enrolled participants with extensively drug-resistant (XDR) tuberculosis (i.e., 
resistant to rifampin, a fluoroquinolone, and an aminoglycoside), pre-XDR tuber-
culosis (i.e., resistant to rifampin and to either a fluoroquinolone or an aminogly-
coside), or rifampin-resistant tuberculosis that was not responsive to treatment or 
for which a second-line regimen had been discontinued because of side effects. We 
randomly assigned the participants to receive bedaquiline for 26 weeks (200 mg 
daily for 8 weeks, then 100 mg daily for 18 weeks), pretomanid (200 mg daily for 
26 weeks), and daily linezolid at a dose of 1200 mg for 26 weeks or 9 weeks or 
600 mg for 26 weeks or 9 weeks. The primary end point in the modified intention-
to-treat population was the incidence of an unfavorable outcome, defined as treat-
ment failure or disease relapse (clinical or bacteriologic) at 26 weeks after comple-
tion of treatment. Safety was also evaluated.
RESULTS
A total of 181 participants were enrolled, 88% of whom had XDR or pre-XDR tuber-
culosis. Among participants who received bedaquiline–pretomanid–linezolid with 
linezolid at a dose of 1200 mg for 26 weeks or 9 weeks or 600 mg for 26 weeks 
or 9 weeks, 93%, 89%, 91%, and 84%, respectively, had a favorable outcome; 
peripheral neuropathy occurred in 38%, 24%, 24%, and 13%, respectively; myelo-
suppression occurred in 22%, 15%, 2%, and 7%, respectively; and the linezolid 
dose was modified (i.e., interrupted, reduced, or discontinued) in 51%, 30%, 13%, 
and 13%, respectively. Optic neuropathy developed in 4 participants (9%) who had 
received linezolid at a dose of 1200 mg for 26 weeks; all the cases resolved. Six of 
the seven unfavorable microbiologic outcomes through 78 weeks of follow-up oc-
curred in participants assigned to the 9-week linezolid groups.
CONCLUSIONS
A total of 84 to 93% of the participants across all four bedaquiline–pretomanid–
linezolid treatment groups had a favorable outcome. The overall risk–benefit ratio 
favored the group that received the three-drug regimen with linezolid at a dose of 
600 mg for 26 weeks, with a lower incidence of adverse events reported and fewer 
linezolid dose modifications. (Funded by the TB Alliance and others; ZeNix 
ClinicalTrials.gov number, NCT03086486.)
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- La eficacia osciló entre un 84 a un 93 % de resultados favorables 
entre los cuatro esquemas

- La relación riesgo-beneficio general favoreció al grupo que 
recibió el régimen de tres fármacos con linezolid en dosis de 
600 mg durante 26 semanas, con una menor incidencia de 
eventos adversos informados y menos modificaciones de 
dosis de linezolid

- Linezolid en regímenes más cortos puede incrementar el riesgo de 
fracaso del esquema

- Neuropatía periférica es el efecto adverso más frecuente de 
linezolid

CONCLUSIONES
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BACKGROUND
In patients with rifampin-resistant tuberculosis, all-oral treatment regimens that 
are more effective, shorter, and have a more acceptable side-effect profile than 
current regimens are needed.

METHODS
We conducted an open-label, phase 2–3, multicenter, randomized, controlled, 
noninferiority trial to evaluate the efficacy and safety of three 24-week, all-oral 
regimens for the treatment of rifampin-resistant tuberculosis. Patients in Belarus, 
South Africa, and Uzbekistan who were 15 years of age or older and had rifampin-
resistant pulmonary tuberculosis were enrolled. In stage 2 of the trial, a 24-week 
regimen of bedaquiline, pretomanid, linezolid, and moxifloxacin (BPaLM) was 
compared with a 9-to-20-month standard-care regimen. The primary outcome was 
an unfavorable status (a composite of death, treatment failure, treatment discon-
tinuation, loss to follow-up, or recurrence of tuberculosis) at 72 weeks after ran-
domization. The noninferiority margin was 12 percentage points.

RESULTS
Recruitment was terminated early. Of 301 patients in stage 2 of the trial, 145, 128, 
and 90 patients were evaluable in the intention-to-treat, modified intention-to-
treat, and per-protocol populations, respectively. In the modified intention-to-treat 
analysis, 11% of the patients in the BPaLM group and 48% of those in the stan-
dard-care group had a primary-outcome event (risk difference, −37 percentage 
points; 96.6% confidence interval [CI], −53 to −22). In the per-protocol analysis, 
4% of the patients in the BPaLM group and 12% of those in the standard-care 
group had a primary-outcome event (risk difference, −9 percentage points; 96.6% 
CI, −22 to 4). In the as-treated population, the incidence of adverse events of grade 
3 or higher or serious adverse events was lower in the BPaLM group than in the 
standard-care group (19% vs. 59%).

CONCLUSIONS
In patients with rifampin-resistant pulmonary tuberculosis, a 24-week, all-oral 
regimen was noninferior to the accepted standard-care treatment, and it had a 
better safety profile. (Funded by Médecins sans Frontières; TB-PRACTECAL Clinical-
Trials.gov number, NCT02589782.)
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- Ensayo Clínico Aleatorizado Multicéntrico, Fase 2–3, 
- En la fase 2, un régimen de 24 semanas con 

bedaquilina, pretomanid, linezolid, y moxifloxacino 
(BPaLM) se comparó con un régimen estándar de 9-
20 mesesà No Inferior y  mejor perfil de seguridad. 
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BACKGROUND
In patients with rifampin-resistant tuberculosis, all-oral treatment regimens that 
are more effective, shorter, and have a more acceptable side-effect profile than 
current regimens are needed.

METHODS
We conducted an open-label, phase 2–3, multicenter, randomized, controlled, 
noninferiority trial to evaluate the efficacy and safety of three 24-week, all-oral 
regimens for the treatment of rifampin-resistant tuberculosis. Patients in Belarus, 
South Africa, and Uzbekistan who were 15 years of age or older and had rifampin-
resistant pulmonary tuberculosis were enrolled. In stage 2 of the trial, a 24-week 
regimen of bedaquiline, pretomanid, linezolid, and moxifloxacin (BPaLM) was 
compared with a 9-to-20-month standard-care regimen. The primary outcome was 
an unfavorable status (a composite of death, treatment failure, treatment discon-
tinuation, loss to follow-up, or recurrence of tuberculosis) at 72 weeks after ran-
domization. The noninferiority margin was 12 percentage points.

RESULTS
Recruitment was terminated early. Of 301 patients in stage 2 of the trial, 145, 128, 
and 90 patients were evaluable in the intention-to-treat, modified intention-to-
treat, and per-protocol populations, respectively. In the modified intention-to-treat 
analysis, 11% of the patients in the BPaLM group and 48% of those in the stan-
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BACKGROUND
In patients with rifampin-resistant tuberculosis, all-oral treatment regimens that 
are more effective, shorter, and have a more acceptable side-effect profile than 
current regimens are needed.

METHODS
We conducted an open-label, phase 2–3, multicenter, randomized, controlled, 
noninferiority trial to evaluate the efficacy and safety of three 24-week, all-oral 
regimens for the treatment of rifampin-resistant tuberculosis. Patients in Belarus, 
South Africa, and Uzbekistan who were 15 years of age or older and had rifampin-
resistant pulmonary tuberculosis were enrolled. In stage 2 of the trial, a 24-week 
regimen of bedaquiline, pretomanid, linezolid, and moxifloxacin (BPaLM) was 
compared with a 9-to-20-month standard-care regimen. The primary outcome was 
an unfavorable status (a composite of death, treatment failure, treatment discon-
tinuation, loss to follow-up, or recurrence of tuberculosis) at 72 weeks after ran-
domization. The noninferiority margin was 12 percentage points.

RESULTS
Recruitment was terminated early. Of 301 patients in stage 2 of the trial, 145, 128, 
and 90 patients were evaluable in the intention-to-treat, modified intention-to-
treat, and per-protocol populations, respectively. In the modified intention-to-treat 
analysis, 11% of the patients in the BPaLM group and 48% of those in the stan-
dard-care group had a primary-outcome event (risk difference, −37 percentage 
points; 96.6% confidence interval [CI], −53 to −22). In the per-protocol analysis, 
4% of the patients in the BPaLM group and 12% of those in the standard-care 
group had a primary-outcome event (risk difference, −9 percentage points; 96.6% 
CI, −22 to 4). In the as-treated population, the incidence of adverse events of grade 
3 or higher or serious adverse events was lower in the BPaLM group than in the 
standard-care group (19% vs. 59%).

CONCLUSIONS
In patients with rifampin-resistant pulmonary tuberculosis, a 24-week, all-oral 
regimen was noninferior to the accepted standard-care treatment, and it had a 
better safety profile. (Funded by Médecins sans Frontières; TB-PRACTECAL Clinical-
Trials.gov number, NCT02589782.)
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- BPaLM fue no inferior y superior al régimen estándar 
(89% vs 52%) en resultado favorable, con mejor 
perfil de seguridad

- BPaLC (81%) y BPaL (77%) también mejoraron al 
régimen estándar, con mejor perfil de seguridad

- El régimen estándar fue similar en eficacia cuando los 
pacientes pudieron recibirlo sin efectos adversos





- 6 Bdq-Pm-Lzd(600)-Mfx

La OMS sugiere el uso del régimen de tratamiento 
de 6 meses compuesto por bedaquilina, 
pretomanid, linezolid (600 mg) y moxifloxacino 
(BPaLM) en lugar de regímenes de 9 meses o más 
(18 meses) en pacientes con TB-RR/MDR.

(Recomendación condicional, muy baja certeza de la evidencia)



Bedaquilina
Inhibe la bomba de protones de la 

Sintasa de ATP de M. tuberculosis

Actividad BACTERICIDA Y ESTERILIZANTE
 





w Actividad Bactericida potente porque 
Inhiben la síntesis proteica y la biosíntesis 
de los ácidos micólicos de la pared celular

w Actividad Esterilizante porque, en 
condiciones anaeróbicas o hipóxicas, 
actúan contra los bacilos que no se replican

Delamanid / Pretomanid (PA-824)





Linezolid

Inhibe Síntesis Proteica
de M. tuberculosis

Actividad BACTERICIDA Y ESTERILIZANTE
 





- Actividad BACTERICIDA Y ESTERILIZANTE

- Actúa inhibiendo la sub-unidad A de ADN gyrasa 
(topoisomerasa), que es esencial en la 
reproducción del ADN bacteriano.

 
- Eliminada principalmente por el Riñón. Excreción 

por secreción tubular y filtrado glomerular y un 
65–80% de la dosis es excretada sin cmabios en 
la orina en 24–48 horas, resultando en una 
elevada concentración en orina.

FQs. Mecanismo de Acción







1. Rifampicina / Rifapentina

2. Fluoroquinolonas (FQs): Mfx y Lfx
3. Isoniacida (H)
4. Linezolid (Lzd)
5. Bedaquilina (Bdq)
6. Delamanid (Plm) / Pretomanid (Pmd)
7. Carbapenems: Imipenem, Meropenem, Ertapenem

8. Clofazimina
9. Aminoglucósidos: Amikacina (Am), Estreptomicina (Sm)
10. Cicloserina (Cs) / Terizidona (Tzd)
11. Pirazinamida (Z)
12. Etambutol (E)
13. Etionamida (Eto) /  Protinamida (Pto)
14. Acido Para-Amino-Salicílico (PAS)

Fármacos con Actividad frente a M. TB, por orden de Eficacia
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r  e  s  u  m  e  n

La tuberculosis  con  resistencia  a fármacos,  sobre  todo  la que  conlleva  resistencia  a  rifampicina  (TB-RR),  se
ha convertido  en  uno  de  los  principales  obstáculos  para  alcanzar  el  sueño  de erradicar  esta  enfermedad.  Y
es que,  para  intentar  curar  la  TB  es  necesario  asociar tres  o  cuatro  fármacos  diferentes  y,  lamentablemente,
son  pocos  los disponibles  que se puedan  considerar  auténticamente  eficaces.  Pero,  afortunadamente,  el
notable incremento  que ha  habido  en  los últimos  años de la  TB-RR en  el mundo,  ha  motivado  que se
hayan  invertido  recursos  en  el desarrollo  de nuevos  fármacos  para la TB,  o que otros  antimicrobianos
investigados  para  otras enfermedades  se hayan  probado  con éxito  en la TB. Esto  ha hecho  que el  manejo
clínico  de  estos  pacientes  haya  cambiado  notablemente  en  los  últimos  tres  a cuatro  años,  y resulte ahora
más sencillo  diseñar  esquemas  terapéuticos  y conseguir  mayores  tasas  de  éxito.  Todos  estos  cambios  se
actualizan  en  esta  revisión.

© 2020  Elsevier  España,  S.L.U. Todos  los  derechos  reservados.
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a  b  s  t  r  a  c  t

Drug-resistant  tuberculosis,  especially  those  with  resistance  to  rifampicin  (RR-TB),  has  become  one  of
the main  obstacles  to  achieving  the dream  of eradicating  tuberculosis.  Furthermore,  it is necessary  to
combine  three  or  four different  drugs  in the  attempt  to cure  TB,  however,  unfortunately,  there  are  few
available  that  can  be considered  genuinely  effective.  Fortunately,  the notable  worldwide  increase  in  RR-
TB in recent  years  has  led to  the investment  of  resources  in  the development  of  new  drugs  for TB,  and
other  drugs  investigated  for  other  diseases  have  been  successfully  tested  on  TB.  This has  resulted  in  a
clear change  in the  clinical  management  of  these  patients  over  the  last  3-4 years,  and  it  is now  easier
to  design  therapeutic  regimens  and  achieve  higher  success  rates. All  these  changes  are  updated  in this
review.

©  2020  Elsevier  España,  S.L.U.  All rights  reserved.

Introducción

En pleno siglo xxi, la tuberculosis (TB) sigue considerándose
una de las enfermedades infecciosas humanas más  relevantes. Es
la causa más  importante de mortalidad de origen infeccioso en el
mundo, a pesar de conocerse tratamientos eficaces con capacidad
de curarla y medidas para controlarla en la comunidad desde hace
más  de 60 años. La Organización Mundial de la Salud (OMS), en su
último informe de finales de 20191, subrayaba que en el año 2018

∗ Autor para correspondencia.
Correo electrónico: jcamlun69@gmail.com (J.A. Caminero Luna).

se produjeron en el mundo 10 millones de nuevos casos de TB, con
una mortalidad cercana a los 1,5 millones.

Son varios los obstáculos que están impidiendo que se pueda
realizar un mejor control de esta enfermedad en el mundo. Entre
ellos destaca el notable incremento que ha habido en las últimas dos
a tres décadas de la resistencia de Mycobacterium tuberculosis a los
fármacos que han mostrado tradicionalmente gran eficacia frente
a este patógeno1. En este sentido, ya la OMS  estimó que en el año
2018 pudo haber en el mundo 484.000 casos de TB con resistencia a
rifampicina (TB-RR)1, el que sigue siendo considerado el mejor fár-
maco para tratar esta enfermedad. Además, el 78% de estos casos
también eran portadores de una resistencia a isoniacida (H), o sea,
que son portadores de una TB con resistencia a los dos fármacos que

https://doi.org/10.1016/j.medcli.2020.08.018
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Estrategia 1 x 4 x 6 = 24

- 1 mes Tratamiento Preventivo TB
- 4 meses Tratamiento TB Sensible

- 6 meses Tratamiento TB-RR/MDR
- 2024: Para finales 2024
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