drug resistant
tuberculosis
treatment

rT
_—
-




WHO consolidated guidelines on drug-resistant tuberculosis treatment
ISBN 978-92-4-155052-9
© World Health Organization 2019

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 IGO licence
(CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo).

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, provided the work is
appropriately cited, as indicated below. In any use of this work, there should be no suggestion that WHO endorses any specific organization,
products or services. The use of the WHO logo is not permitted. If you adapt the work, then you must license your work under the same
or equivalent Creative Commons licence. If you create a translation of this work, you should add the following disclaimer along with the
suggested citation: “This translation was not created by the World Health Organization (WHO). WHO is not responsible for the content or
accuracy of this translation. The original English edition shall be the binding and authentic edition”.

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation rules of the World
Intellectual Property Organization.

Suggested citation. WHO consolidated guidelines on drug-resistant tuberculosis treatment. Geneva: World Health Organization; 2019.
Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests for commercial use
and queries on rights and licensing, see http://www.who.int/about/licensing.

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, figures or images, it
is your responsibility to determine whether permission is needed for that reuse and to obtain permission from the copyright holder. The
risk of claims resulting from infringement of any third-party-owned component in the work rests solely with the user.

General disclaimers. The designations employed and the presentation of the material in this publication do notimply the expression of any opinion
whatsoever on the part of WHO concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation
of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or recommended by WHO
in preference to others of a similar nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are
distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, the published
material is being distributed without warranty of any kind, either expressed or implied. The responsibility for the interpretation and use of
the material lies with the reader. In no event shall WHO be liable for damages arising from its use.

Technical editing and design by Inis Communication

Printed in Switzerland

WHO/CDS/TB/2019.7



WHO
consolidated
guidelines on
drug-resistant
tuberculosis
treatment




Contents

Abbreviations and acronyms. ... 4
Key definitions .. 6
EXeCUtiVe SUMIMANY. . 8
Recommendations and remarks............. 12
Section 1. Regimens for isoniazid-resistant tuberculosis ... 12
Section 2. The composition of longer MDR-TB regimens. ... 19
Section 3. The duration of longer MDR-TB regimens. ... 31
Section 4. Use of the standardized shorter MDR-TB regimen......................................... 35
Section 5. Monitoring patient response to MDR-TB treatment using culture ... .. 41
Section 6. Start of antiretroviral therapy in patients on second-line
aNtitUDErCUIOSIS TEGIMENS 45
Section 7. Surgery for patients on MDR-TB treatment ... ... 46
Section 8. Care and support for patients with MDR/RR-TB. ... 47
Research priorities .. ... 57
Acknowledgements ... 60
References 67
Annex 1: PICO qUESTIONS ... . 80

Annex 2: Dosage by weight band for medicines used in MDR-TB
regimens, adults and children 93




Online Annexes

Annex 3: Agenda of Guideline Development Group meetings
Annex 4: Participants at Guideline Development Group meetings
Annex 5: Declarations of interest

Annex 6: Main methods

Annex 7: GRADE evidence summary tables

Annex 8: GRADE evidence to decision tables

Annex 9: Summaries of unpublished data, analysis plans and reports of systematic reviews

Note

These consolidated guidelines have been updated following Guideline Development Group (GDG) processes carried out between 2011 and
2018 in accordance with WHO requirements (online Annexes 3-5) (7). The document replaces other WHO recommendations relating to the
treatment of multidrug- and rifampicin-resistant tuberculosis (MDR/RR-TB) issued since 2011 (2-6) (as well as recommendations in other
guidelines relevant to the care of drug-resistant TB (DR-TB); see Box 1). The PICO (Population, Intervention, Comparator and Outcomes)
questions underlying the recommendations and the revised dosage of medicines used in second-line regimens and key references are
included in this document (Annexes 1 and 2 and the References section, respectively). More details on the GDG processes and participants,
the main methods used to develop the recommendations, the resultant Grading of Recommendations Assessment, Development and
Evaluation (GRADE) evidence summaries and decision frameworks for each recommendation, and unpublished data, data analysis plans
and reports of systematic reviews are available online (online Annexes 3-9). The recommendations and other practical information to
support their implementation will be reproduced in a forthcoming update of the WHO TB programmatic management handbook (7).
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Abbreviations and acronyms®

aDSM
alPD
AE
AIDS
aOR
aRD
ART
AST
ATS
CDC
CL
CNS
DALY
DOI
DOT
DR-TB
DST
ERG
FDC
GDF
GDG
GRADE
GRADEPro
GRC
GTB
HALT
HIV
(H)REZ
Hr-TB
IPD
IPD-MA
IQR
ITT

active TB drug safety monitoring and management
adult individual patient data

adverse event

acquired immunodeficiency syndrome
adjusted odds ratio

adjusted risk difference

antiretroviral therapy

aspartate aminotransferase

American Thoracic Society

(United States) Centers for Disease Control and Prevention
(95%) confidence limits

central nervous system
disability-adjusted life year

WHO Declaration of Interest

directly observed treatment
drug-resistant tuberculosis

drug susceptibility testing

External Review Group

fixed-dose combination (medicines)
Global Drug Facility

Guideline Development Group

Grading of Recommendations Assessment, Development and Evaluation
online tool to create guideline materials (see https://gradepro.org/)

WHO Guideline Review Committee

WHQO Global TB Programme

Hepatitis and Latent TB infection study

human immunodeficiency virus
(isoniazid)-rifampicin—ethambutol-pyrazinamide
confirmed rifampicin-susceptible, isoniazid-resistant TB
individual patient data

individual patient data meta-analysis

interquartile range

intention to treat

! See abbreviations of TB agents in separate list in page 5.
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KNCV

LPA

LTBI
MDR-TB
MDR/RR-TB
MTBDRsl
OR

PICO

PK/PD
PLHIV

RCT

RR-TB

SAE

SAT

SGOT

SMS

TB

UNION
USAID

US NIH(NIAID)

VOT

WHO
WHO/GTB
XDR-TB

KNCV Tuberculosis Foundation

line probe assay

latent tuberculosis infection

multidrug-resistant tuberculosis
multidrug/rifampicin-resistant tuberculosis

GenoType Mycobacterium tuberculosis drug-resistant second-line assay
odds ratio

Population, Intervention, Comparator and Outcomes
pharmacokinetics/pharmacodynamics

people living with HIV

randomized controlled trial

rifampicin-resistant TB

serious adverse event

self-administered treatment or unsupervised treatment
serum glutamic oxaloacetic transaminase

short message service (mobile phone text message)
tuberculosis

International Union Against Tuberculosis and Lung Disease
United States Agency for International Development

United States National Institutes of Health (National Institute of Allergy and
Infectious Diseases)

video-observed treatment

World Health Organization

Global TB Programme of the World Health Organization
extensively drug-resistant tuberculosis

Abbreviations of TB agents

Am amikacin Km kanamycin
Amx—Clv  amoxicillin—clavulanic acid Lfx levofloxacin
Bdq bedaquiline Lzd linezolid

Cfz clofazimine Mfx moxifloxacin
Cm capreomycin Mpm meropenem
Cs cycloserine PAS p-aminosalicylic acid
DIm delamanid Pto prothionamide
E ethambutol R rifampicin

Eto ethionamide S streptomycin
Gfx gatifloxacin T thioacetazone
Hh high-dose isoniazid Trd terizidone
Imp-Cln  imipenem—cilastatin y4 pyrazinamide
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Key definitions’

Drug-susceptibility testing (DST) refers to in-vitro testing using either phenotypic methods to
determine susceptibility or molecular techniques to detect resistance-conferring mutations to a
medicine (7,8).

Extent or severity of disease in patients older than 14 years is usually defined by the presence of
cavities or bilateral disease on chest radiography or smear positivity (see ). In children
under 15 years, severe disease is usually defined by the presence of cavities or bilateral disease on
chest radiography or extrapulmonary forms of disease other than lymphadenopathy (peripheral nodes
or isolated mediastinal mass without compression) (adapted from (9)). In children, the occurrence
of advanced malnutrition (defined by syndrome or by metrics) or advanced immunosuppression or
positive tuberculosis (TB) bacteriology (smear, Xpert® MTB/RIF, culture) may also be considered when
determining disease severity.

The intensive (or injectable) phase, as used in these guidelines and in the evidence reviews
that informed the recommendations, is the initial part of a shorter or longer regimen for treating
multidrug- or rifampicin-resistant tuberculosis (MDR/RR-TB). During this phase, an injectable agent —
amikacin, capreomycin, kanamycin or streptomycin — is used. Regimens without an injectable agent
are considered not to have an intensive phase.

Isoniazid-resistant TB (Hr-TB), refers to Mycobacterium tuberculosis strains in which resistance to
isoniazid and susceptibility to rifampicin has been confirmed in vitro.

Longer MDR-TB regimens are those used for the treatment of MDR/RR-TB. These last 18 months
or more and may be standardized or individualized. These regimens are usually designed to include
a minimum number of second-line TB medicines considered to be effective based on patient history
or drug-resistance patterns. The features and indications of these regimens are further elaborated in
Sections 2 and 3 under in these guidelines. The term “conventional”
was previously used to refer to such regimens but was discontinued in 2016.

New case is defined as a newly registered episode of TB in a patient who has never been treated
for TB or has taken anti-TB medicines for less than 1 month.

Polyresistance refers to resistance to more than one first-line anti-TB drug, other than isoniazid
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