
  

4 
 

Uuuuuu7 

 

  

 

 

September 2023 



 

1 
 

CLINICAL MANAGEMENT OF RIFAMPICIN-RESISTANT TUBERCULOSIS 

 

Abbreviations 
 

aDSM Active Drug Safety Monitoring and Management 
ART Antiretroviral Treatment 
BDQ Bedaquiline 
BPaL Bedaquiline, Pretomanid and Linezolid 
BPaLM Bedaquiline, Pretomanid, Linezolid and Moxifloxacin 
BPaL-L Bedaquiline, Pretomanid, Linezolid and Levofloxacin 
CNS Central Nervous System 
CFZ Clofazimine 
DLM Delamanid 
DR-TB Drug-Resistant Tuberculosis 
DST Drug Susceptibility Test 
EMB Ethambutol 
ECG Electrocardiogram 
EDST Extended Drug Susceptibility Test 
EPTB Extra-Pulmonary Tuberculosis 
EFV Efavirenz 
ETO Ethionamide 
FBC Full Blood Count 
FLQ Fluoroquinolone 
GXP GeneXpert 
HIV Human Immunodeficiency Virus 
HR-TB Isoniazid resistant tuberculosis 
INH / hdINH Isoniazid/ high-dose Isoniazid 
INJ Injectable agent 
IRIS Immune Reconstitution Inflammatory Syndrome 
KM Kanamycin 
LFX Levofloxacin 
LZD Linezolid 
MIC Minimum Inhibitory Concentration 
MO Medical Officer 
MFX Moxifloxacin 
MDR Multidrug-Resistant 
NCAC National Clinical Advisory Committee 
NDoH National Department of Health 
NIMDR  Nurse-Initiated Management of MDR TB 
Pa Pretomanid 
PCAC Provincial Clinical Advisory Committee 
PHC Primary Healthcare Clinic/Centre 
PV Pharmacovigilance 
PVU Pharmacovigilance Unit 
QTc Corrected QT interval 
PZA  Pyrazinamide 
RIF Rifampicin 
RR Rifampicin Resistant 
SAHPRA South African Health Products Regulatory Authority 
SLDs Second-Line Tuberculosis Drugs 
SMS Short Message System 
STI Sexually Transmitted Infection 
TB-NAAT TB-Nucleic Acid Amplification Test 
TRD Terizidone 
XDR Extensively Drug-Resistant 
WHO World Health Organization 



 

2 
 

CLINICAL MANAGEMENT OF RIFAMPICIN-RESISTANT TUBERCULOSIS 

 

Foreword 

 

South Africa is a high burden Rifampicin 

Resistant-Tuberculosis country. Following 

the Covid-19 pandemic, we have noted 

that the TB care cascade gaps have 

increased with fewer patients tested, 

diagnosed, and successfully treated. 

A TB recovery plan was developed to 

address these gaps. The version 2.0 of the 

TB recovery plan is aligned with the 

National Strategic Plan 2023-2028 for 

HIV, TB & STIs.  

This plan aims to find people with undiagnosed TB in communities, link and retain them in care. 

The recovery plan also prioritizes TB prevention, improvement of TB surveillance systems, 

advocacy, communication, and social mobilization. 

This Updated Clinical Reference Guide is a revision of the Management of RR-TB: A Clinical 

Reference Guide, published in November 2019. The main changes in the document include 

introducing the 6-month regimens known as BPaL and BPaL-L regimens, discussion of the new 

inclusion and exclusion criteria, treatment modalities, treatment follow up and post-treatment 

follow-up.  

It is expected that patients initiated on the existing 9-month and 18-month regimens will continue 

their treatment regimens until completion. This means that during the years 2023 and 2024, we 

will have RR-TB patients receiving the 6-month, the 9-month and the 18-month regimens. 

Therefore, to ensure clinical guidance for all patients on treatment, the existing Clinical Reference 

Guide of November 2019 will be used concurrently with this updated one for the next 2 years. The 

shorter 6-month regimen is essential in reducing the loss to follow-up among patients treated with 

this regimen. Efforts need to be made to identify and initiate eligible patients on this regimen. 

The Updated Clinical Reference Guide is based on the latest available evidence and the most recent 

recommendations from the World Health Organization. It will support the introduction and 

implementation of BPaL and BPaL-L regimens in South Africa. I urge all provinces to use these 

guidelines to enhance the clinical management of rifampicin-resistant tuberculosis. 

 

 

Dr SSS Buthelezi 

Director General: Health 

Date: 
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1. Introduction 
The past five years have seen revolutionary changes in the diagnosis and management of 

rifampicin-resistant tuberculosis (RR-TB), including the use of new and repurposed drugs and 

novel therapeutic approaches[1]. South Africa has been a global leader in introducing innovation 

to the field of RR-TB and the work done in the country has had a significant impact on global policy 

[2ς6].  In May 2022, the WHO announced that 6-month BPaLM  regimen, comprising bedaquiline, 

pretomanid, linezolid (600 mg), with or without moxifloxacin, may be used programmatically in 

place of 9-month or longer (җму ƳƻƴǘƘǎύ ǊŜƎƛƳŜƴǎΣ ƛƴ ǇŀǘƛŜƴǘǎ όŀƎŜŘ җмр ȅŜŀǊǎύ ǿƛǘƘ multidrug-

resistant (MDR)/RR-TB who have not had previous exposure to bedaquiline (BDQ), pretomanid or 

delamanid (DLM) and linezolid (LZD) (defined as >1 month exposure)[7].  

 

Individuals who had more than 1 month exposure of second line drugs will be started on BPaL-L, 

resistance to bedaquiline and linezolid must be excluded. Treatment initiation must not be 

delayed pending results of resistance tests. This regimen may be used without levofloxacin (BPaL) 

in the case of documented resistance to fluoroquinolones (in patients with pre-extensively-drug-

resistant (pre-XDR)-TB). Drug susceptibility testing (DST) to fluoroquinolones must be done, but 

DST should not delay treatment initiation. The short BPALM regimen showed up to 90% efficacy in 

clinical trial settings. There is accumulating evidence that this cure rate can be achieved in 

programmatic settings as well. Levofloxacin will be used in replacement of moxifloxacin in South 

Africa, although moxifloxacin may be used if levofloxacin is unavailable. LZD is the most toxic drug 

in the regimen. Healthcare providers must ensure careful monitoring to detect adverse events. 

Early detection of adverse events can be done at a primary care setting to prevent morbidity and 

even mortality. Confirmed resistance to any of the components except levofloxacin is a 

contraindication as is severe extrapulmonary TB. 
 

1.1. Summary table of major guidelines changes 

Subject area Major Policy Changes 

Diagnosis 

The Line Probe assay will be phased out and the GeneXpert XDR 
(Xpert MTB/XDR) cartridge will be used to detect fluoroquinolone 
and INH resistance. This test also detects resistance to ethionamide 
and the second line injectables (amikacin, kanamycin and 
capreomycin) in a single test.  
 

Phenotypic testing for linezolid and bedaquiline will be rolled out 
nationally for all patients who have RR-TB. This test can also be done 
ŀǘ ǘƘŜ ŎƭƛƴƛŎƛŀƴΩǎ ǊŜǉǳŜǎǘΦ Pretomanid testing would be performed at 
the National TB reference laboratory for all isolates resistant to 
fluoroquinolones. 
 

Definitions of pre-XDR and XDR-TB have been updated in line with 
the latest WHO guidance. 

Treatment 

All persons with RR-TB will either be treated with a short, all-oral, 6-
month regimen or with a long-individualized regimen. The previously 
recommended 9ς11-month regimen is no longer included in these 
guidelines. 

Recommendations for treatment of RR-TB in children < 15 years of 
age have been updated. 
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Short (6-month) RR-
TB regimen 

The 6-month BPaL-L regimen, comprising bedaquiline, pretomanid, 
linezolid (600 mg) and levofloxacin, will be used programmatically in 
place of 9-month or longer (>18 months) regimens, in non-pregnant 
ǇŀǘƛŜƴǘǎ όŀƎŜŘ җмр years) with MDR/RR-TB and Pre XDR-TB who have 
not had previous exposure to bedaquiline, pretomanid and linezolid 
(defined as >1 month exposure).  
 
Individuals who had more than 1 month exposure of second line 
drugs will be started on BPaL-L, but resistance to bedaquiline and 
linezolid must be excluded. Treatment initiation must not be delayed 
pending results of resistance tests.  

 
This regimen may be used without levofloxacin (BPaL) in the case of 
documented resistance to fluoroquinolones. Drug susceptibility 
testing (DST) to fluoroquinolones should be done using the 
GeneXpert XDR cartridge but this should not delay treatment 
initiation. 
 

All persons who are not responding to therapy will be identified early 
(i.e. based in part on month 3 culture status) and should be reviewed by 
the Provincial Clinical Advisory Committee (PCAC) or National Clinical 
Advisory Committee (NCAC) for a possible rescue regimen. 

Individualized long 
regimen 

This is to be offered to persons with documented resistance to 
pretomanid and/or BDQ and/or LZD. Prior exposure to pretomanid, 
linezolid and bedaquiline for more than a month is not an indication for 
a long-individualized regimen. 

Extended DST will be done on request by clinicians only to support 
individualized long regimen. 

The composition of the regimen will depend on the drug resistance 
pattern, prior drug exposure and toxicity.  

The long-individualized regimen can be offered to persons with RR-TB 
that have a high risk of resistance to BDQ and/or LZD. Please contact 
the NCAC for advice on the composition of the regimen.  

 

1.2. Definitions 

Microbiologically confirmed: when a biological specimen is positive by smear microscopy, culture, or a rapid 

diagnostic test for Mycobacterium tuberculosis (M. tuberculosis) recommended by the World Health 

Organization (WHO). This is also referred to as bacteriologically confirmed. 

Clinically diagnosed: when a person who does not fulfil the criteria for bacteriological confirmation has been 

diagnosed with TB by a medical practitioner who has decided to give the person a full course of RR-TB 

treatment. 

New case: a person with TB disease who has never been treated for TB or has only previously ever taken TB 

drugs for less than 1 month. 

Drug-resistant tuberculosis (DR-TB) refers to tuberculosis disease caused by Mycobacterium tuberculosis 

bacilli that are resistant to one or more anti-TB drugs. Case definitions[6,8,9] and outcome definitions have 

recently been revised[9]. 
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1.3. Categories of resistant tuberculosis 

ω Mono-resistant TB: resistance to only one anti-TB drug, without resistance to other drugs. 

ω Poly-drug resistant TB: resistance to more than one anti-TB drug, other than both isoniazid 
and rifampicin. 

ω Multidrug-resistant TB (MDR-TB): resistance to isoniazid and rifampicin with or without 
resistance to other anti-TB drugs. 

ω Rifampicin resistant TB (RR-TB): resistance to at least rifampicin, with or without resistance 
to other drugs. This category includes MDR-TB, rifampicin mono-resistant TB, pre-XDR-TB 
and XDR-TB. 

ω Pre-Extensively drug-resistant TB (Pre XDR-TB): TB disease caused by strain of 
Mycobacterium tuberculosis (M. tuberculosis) complex that is resistant to rifampicin (and 
may also be resistant to isoniazid), and that is also resistant to fluoroquinolones.   

ω Extensively drug-resistant TB (XDR-TB): TB disease caused by a strain of Mycobacterium 
tuberculosis (M. tuberculosis) complex that is resistant to rifampicin (and may also be 
resistant to isoniazid), and that is also resistant to at least one fluoroquinolone (levofloxacin 
or moxifloxacin) and to at least one additional Group A drug either BDQ or LZD.  

ω Extensive (or advanced) pulmonary TB disease: presence of bilateral cavitary disease or 
extensive parenchymal damage on chest radiography. In children aged below 15 years, 
severe disease is defined by presence of cavities, parenchymal involvement of more or 
equal to one full lobe, miliary pattern, or mediastinal lymphadenopathy with airway 
compression on chest radiography. 

ω Severe extrapulmonary TB: meningitis, pericarditis, osteoarticular, abdominal or 
disseminated/miliary disease. In children aged below 15 years, severe EPTB is any 
extrapulmonary forms of disease other than lymphadenopathy (peripheral nodes) or simple 
pleural effusion. 

 

 

  
hŦ ƴƻǘŜΣ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ ǘƘŜ ǘŜǊƳ άww-¢.έ ǿƛƭƭ ōŜ ǳǎŜŘ ŀǎ ŀ ƎŜƴŜǊŀƭ ǘŜǊƳ 

to encompass all the forms of RR-TB (including MDR-TB, pre-XDR-TB, XDR-TB). When a 

more specific type of RR-TB is being discussed, it will be referred to in more detail (e.g. 

άǊƛŦŀƳǇƛŎƛƴ Ƴƻƴƻ-ǊŜǎƛǎǘŀƴǘ ¢.έΤ άŦƭǳƻǊƻǉǳƛƴƻƭƻƴŜ-resistant RR-¢.έύΦ 
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1.4. Organisation of services 

Most of the RR-TB care and services should be provided in the outpatient setting according to the 

National decentralization plan which aligned with our policy framework on decentralized and 

deinstitutionalized management of multidrug-resistant tuberculosis[10]. Children do not need to 

be treated by central sites and can be managed closer to home where there are health care staff 

comfortable with the care of children. 

 

Persons with clinical indications for hospitalization should be admitted for care at the discretion of 

their healthcare providers. The length of hospitalization should be based on the reason for 

admission and resolution of the condition(s) that led to hospitalization. It is not necessary to wait 

for smear or culture conversion prior to discharge from hospital.  

 

Nurses who have been trained to prescribe second-line TB treatment should continue to initiate 

uncomplicated patients on RR-TB treatment, as a 2018 programme review showed that patients 

treated via Nurse Initiated management of MDR-TB (NIMDR) had comparable outcomes to those 

initiated on treatment by medical officers. Nurses should receive support from medical officers in 

the management of complicated patients. 

 

Both the NCAC and the PCACs should continue to be used to provide input on the management of 

persons with more complicated RR-TB. The PCACs can advise on toxicity management, initial 

regimen selection in more complicated patients, and end-of-life care. ThŜ b/!/Ωǎ ƛƴǇǳǘ ǎƘƻǳƭŘ ōŜ 

sought on the management of complicated patients (e.g. central nervous system (CNS), XDR-TB), 

patients in need of rescue regimens, and the care of children with severe RR-TB. The NCAC should 

also be informed of pregnant women being treated for RR-TB, although permission to initiate 

treatment is not required. A TB pregnancy registry will be developed to record and monitor 

outcomes of patients treated for RR-TB during pregnancy. 
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1.5. Patient Flow (Adapted from the policy framework on MDR-TB treatment)[10] 

Primary Health-Care Facilities/General Hospitals 

¶ Identify people with signs and symptoms of TB disease 

¶ Collect specimen for microbiological testing (refer to 

NHLS diagnostic algorithm)  

¶ Advise patient that results will follow by SMS and 

he/she needs to act accordingly 

 On receipt of results confirming RR-TB:   

¶ Recall patient and send second specimen for RR-TB reflex 

¶ Counsel patient and explain RR-TB management plan  

¶ Conduct contact evaluation and post-exposure management 

 

 

 

 

Patients are either hospitalised or initiated on treatment as outpatients 

Before initiating treatment:  

¶ Patient to be registered in a RR-TB register at appropriate facility (usually at a centralised or decentralised unit); this includes 

children who are clinically diagnosed and do not have microbiological confirmation of RR-TB  

¶ Counsel the patient and family; obtain consent for RR-TB management; use appropriate DR-TB stationery; conduct 

psychosocial assessment including history of substance use and mental health screen; refer for NSP if necessary; refer for 

further social assessment and support as required 

Patients to start in ambulatory care Main indications for hospitalisation of patients with RR-TB 

¶ Patient is ambulant, in fair to good 

general ŎƻƴŘƛǘƛƻƴ ό.aL җмуΦрύ 

¶ Patient is willing and able to attend 

clinic regularly for clinical review and 

monitoring, and to receive treatment 

under directly observed therapy 

(DOT) at facility or in the family with 

the option of self-administered 

therapy later in the treatment 

journey according to locally accepted 

policies. 

 

 

¶ Respiratory insufficiency 

¶ IŀŜƳƻƎƭƻōƛƴ уΦл ƎκŘ[ 

¶ Body Mass Index (BMI) 18 kg/m2 

¶ Central nervous system (CNS) RR-TB disease 

¶ Clinically unstable  

¶ Unstable social situations that require intensive multi-disciplinary management 

¶ Administration of intravenous therapy 

¶ Unable to attend primary care facility for treatment (e.g. too weak to ambulate) 

¶ LƴŦŜŎǘƛƻƴ ŎƻƴǘǊƻƭ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘƻƳŜ ŜƴǾƛǊƻƴƳŜƴǘ 

¶ Recurrent treatment interruption where previous outpatient treatment has been 

unsuccessful 

¶ Any condition that in the opinion of the treating clinician would be better 

managed in the inpatient setting 

¶ Patient preference for inpatient care 

 

 

 

 

  

Laboratory 

¶ Diagnosis of RR-TB 

¶ Report sent to requesting facility and SMS to patient within 24 

hours of confirmation of diagnosis 

On discharge from hospital, ask patient about most convenient RR-TB unit or facility for referral for ongoing outpatient 

management; notify receiving clinic or hospital of the down-referral; arrange transport; complete appropriate documentation 

(follow up card and DR-TB stationery) 

Centralised DR-TB Units 
Decentralised DR-TB 

Units 

Satellite MDR-TB 

Units 
Mobile Team 

¶ All RR-TB units are responsible for providing treatment according to local best practices and for 
monitoring progress of patients throughout their treatment journey 

¶ RR-TB stationery should be maintained at the facility at which the patient is being managed 
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1.6. Roles of the PCACs and NCAC 

Each province should have a provincial clinical advisory committee (PCAC), or similar arrangement, 

through which formal input can be sought on the management of persons with RR-TB[11]. The 

PCACs can be consulted at any time, and they should provide input on the management of patients 

in the following situations: 

ω Initial regimen choice in more complicated patients (i.e. those in whom a choice between 
the short and long regimens is not clear). 

ω Failed XDR-TB 

ω Treatment regimen design for children, especially if being managed in primary care 

ω Toxicity management, especially when consideration of discontinuation of any of the 
following medications is being considered: linezolid, bedaquiline, levofloxacin/moxifloxacin, 
clofazimine and/or delamanid. 

ω End-of-life care. 

ω INH mono-resistant TB if detected after month 2 of DS-TB treatment. 

ω CNS RR-TB. 

ω Initial and subsequent rescue regimen for persons who are not responding to therapy. 

ω Discordant DST results. 

 

There is also a national clinical advisory committee (NCAC) that can provide formal input on more 

complicated patients. The NCAC can be consulted at any time and may provide input of the 

management of patients in the following situations: 

ω Patients in whom RR-TB treatment has failed. 

ω Management of children with complicated RR-TB. 

ω CNS RR-TB that is fluoroquinolone-resistant. 

 

RR-TB during pregnancy ς note that pregnant women with RR-TB can be initiated on treatment by 

providers without NCAC approval but these cases should still be presented to the NCAC so that this 

cohort can be more formally monitored on a national level[11]  
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1.7. Overall Flow Diagram for people җ 15 years of age 
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IŀŜƳƻƎƭƻōƛƴ ғ уƎκŘ[έ 
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2. Diagnosis of RR-TB  

2.1. Key points 

ω All persons with signs and symptoms of TB should have a specimen sent for Genotypic 
testing (e.g. Xpert MTB/RIF Ultra testing) [12]. 

ω Persons who test positive for M. tuberculosis with rifampicin resistance will have DR-TB 
reflex testing that includes TB microscopy, TB culture, genotypic, second line testing for 
fluoroquinolones (Xpert XDR cartridge) and phenotypic testing for bedaquiline and 
linezolid. 

ω Clinicians should call the laboratory to discuss any discordant results.  

ω Resistance testing for delamanid and pretomanid should be requested in all patients with > 
1 month exposure prior (in addition to bedaquiline and linezolid) when these tests become 
available.   

 

2.2. Types of laboratory testing and estimated turnaround times 

TYPE OF TEST WHEN DONE Estimated 

TAT*  
RESULT 

Primary diagnosis: 

Mtb and first-line 

Diagnostic investigation using 
WHO recommended molecular 
diagnostics 

48 

hours 

Mtb detected and susceptibility to 

rifampicin and isoniazid or 

rifampicin only (test dependent) 

Genotypic 
XDR 
cartridge 

Mtb detected and rifampicin 
resistant 

48 

hours 

Susceptibility to isoniazid, 
ethionamide, second line 
injectables and fluoroquinolones. 

Phenotypic DST for 
isoniazid (will not be 
done routinely) 

In-lab reflex done when 
rifampicin resistant and isoniazid 
susceptible.  

 
Confirm susceptibility to isoniazid 
if INH will be added to the 
treatment regimen. 

Second-line phenotypic 
DST 

In-lab reflex done when resistant 
to rifampicin. 

 
Confirm susceptibility to linezolid 
and bedaquiline 

 
 If resistant to FLQ or BDQ or LZD 
laboratories will send samples to 
NTBRL for pretomanid testing.  

  Susceptibility to pretomanid. 

Individualized Extended 
Phenotypic DST (done 
by the National Institute 
of Communicable 
Diseases) 

Requested when RR-TB regimen 
failing, resistant to BDQ or LZD or 
previous exposure to second-line 
drugs 

 
Susceptibility to multiple TB 
drugs, used to construct a rescue 
regimen 

*TAT, Turn around time 
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2.3. Laboratory reflex testing workflow 
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2.4. Interpretation of laboratory test results 

Patients started on the short regimen based on genotypic (e.g. GeneXpert) rifampicin resistance 

Genotypic Results INH, ETH, SLID and 

FLQ and phenotypic BDQ, LZD and Pa 

Action 

INH resistant (any combination of 

inhA and/or katG mutation) or katG 

Continue short RR-TB regimen (BPaL-L), modify 

according to other genotypic and phenotypic 

susceptibility results. 

INH susceptible 

Continue short RR-TB regimen (BPaL-L), modify 

according to other genotypic and or phenotypic 

results. 

Susceptible to fluoroquinolones Continue BPaL-L 

Resistant to fluoroquinolones Continue BPaL and stop levofloxacin 

Susceptible or Resistant to injectable Continue BPaL-L 

Resistant to ethionamide Continue BPaL-L 

  Short RR-TB regimen = BPaL-L 
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2.5. Extended DST request 
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2.6. Laboratory testing: Special situations 

Situation Recommended Actions 

Treatment of a patient where 

Genotypic testing (e.g. Xpert 

MTB/RIF Ultra) is positive and 

rifampicin resistant, however 

GeneXpert XDR results are 

pending  

 

Assess clinical risk factors and if no exclusion factors start on a 
short regimen. 
 

If no GeneXpert XDR results within 30 days of sample 
submission, submit repeat sample for DR-TB reflex testing.  
 

If no resistance testing results are available, then the patient 
should continue the short regimen but follow up closely to 
monitor response both clinically and microbiologically. 

Discordant results between 

phenotypic and genotypic tests 

Clinician to phone the laboratory to discuss discordant results.  
 

Lƴ ƎŜƴŜǊŀƭΣ ǘǊŜŀǘƳŜƴǘ ǎƘƻǳƭŘ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ άƳƻǎǘ ǊŜǎƛǎǘŀƴǘέ 
scenario; consult with PCAC or NCAC. 

 

2.7. Key points to consider in RR-TB diagnosis in children 

ω The diagnosis of TB disease in children is often made on patient history, clinical and 
radiological grounds with consideration of RR-TB disease based on risk factors for RR-TB, such 
as recent RR-TB exposure or failure of first-line TB treatment with good adherence. However, 
children with clinically diagnosed TB may also have Xpert MTB/RIF or culture-confirmed RR-TB 
and may even be the index RR-TB case. 

ω Microbiological confirmation should always be attempted; at least two good-quality specimens 
should be collected and sent separately for Xpert MTB/RIF Ultra and mycobacterial culture and 
DST. Many children will not have microbiological confirmation due to paucibacillary disease or 
some forms of extra-pulmonary disease. 

ω For respiratory samples, children aged 5 years and older can usually expectorate sputum; 
sputum induction can assist children who struggle to produce samples. Children less than 5 
years of age may require gastric aspiration or other form of sputum collection (e.g. induced 
sputum). Induced sputum and gastric aspirates are relatively simple procedures and should be 
offered in facilities at the primary healthcare level. Stool specimens can be sent for Xpert 
MTB/RIF Ultra, but not for culture ς it is less sensitive than gastric aspirate or induced sputum 
but gives the opportunity to confirm TB and RIF DST.  These results must be actively followed 
up ς culture and DST may take up to 6 weeks for final results. 

ω Tests to diagnose EPTB, such as appropriate imaging and collection of specimens (such as fine 
needle aspirates, biopsies, different bodily fluids and CSF) for microbiological confirmation and 
DST, should be performed, where possible. Peripheral lymph node disease is the most common 
form of EPTB in children, and fine needle aspiration is minimally invasive and has high yield of 
microbiological confirmation. 

ω In children with microbiologically confirmed pulmonary disease, microbiological monitoring 
(with culture) should be done throughout treatment to assess response to therapy, as for 
adults. 

ω ChiƭŘǊŜƴ Ƴŀȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ƘŀǾŜ Ψƴƻƴ-ǎŜǾŜǊŜΩ ŘƛǎŜŀǎŜ ƛŦ ǘƘŜȅ ŀǊŜ ŎƭƛƴƛŎŀƭƭȅ ŘƛŀƎƴƻǎŜŘ ǿƛǘƘ 
RR-TB disease with: no bacteriological confirmation; unilateral pulmonary TB disease < 1 lobe, 
non-cavitating TB disease, mediastinal lymphadenopathy with no airway compression or 
simple pleural effusion on chest radiography; or isolated peripheral lymph node disease. 
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3. Management of RR-TB in children under 15 years of age 

3.1. Introductory remarks 

In March 2022, the World Health Organization (WHO) issued updated guidelines for management 

of tuberculosis in children and young adolescents, which recommend that delamanid and 

bedaquiline can be used in all age groups, along with updated dosing guidance for all TB drugs[13]. 

Therefore, previous age restrictions on use of these medications in children are no longer relevant.  

 

The WHO-recommended 6-month regimens, BPaL and BPaLM, only apply to non-pregnant persons 

aged 15 years and older, as pretomanid safety has not been established during pregnancy or in 

children. However, most children with RR-TB do not require a long 18-month treatment regimen 

to achieve cure of the disease. 

 

Based on the results of the SHINE trial, which focused on treatment shortening for drug-

susceptible (DS)-TB in children with non-severe disease[14], the WHO now recommends a total 

duration of only 4 months of treatment in children with smear negative, non-severe DS-TB. A 

similar approach to shorter treatment has been adopted by clinicians experienced in the 

management of paediatric RR-TB, and children with non-severe RR-TB disease can be successfully 

treated with a shorter duration of treatment than is usually recommended for adults. However, 

close monitoring for recurrent disease, for at least 12 months following completion of treatment, 

is considered essential for these children.  

 

Local availability of paediatric formulations of TB drugs also determine which regimens are feasible 

in South Africa, particularly among young children for whom the adult drug formulations are 

typically poorly tolerated and difficult to administer. Wherever possible, paediatric formulations 

should be considered for young children and infants or for those who struggle to swallow adult 

formulation tablets.  Pediatric formulations including delamanid 25 mg dispersible tablet, 

levofloxacin 100 mg dispersible tablet, bedaquiline 20 mg dispersible tablet, clofazimine 50 mg 

dispersible tablet are available at selected sites in Eastern Cape and Kwazulu-Natal through a 

donation programme. These will be scaled up in near future. There are new concerns regarding 

the sustainability of the supply of terizidone (TRD), which is often still used in paediatric RR-TB 

regimens.  

 

Therefore, it is important to emphasize the general principles of RR-TB treatment and regimen 

design in this age group, as there is no standardized treatment regimen for all children under 15 

years of age. Composition and duration of treatment regimens may vary between individual 

children and is based on resistance profile of the organism as well as site and severity of the RR-TB 

disease.    

The following recommendations for treatment of RR-TB in children under 15 years of age follows 

the approach outlined in the Sentinel Guide for Management of MDR-TB in Children [15], 

considering available programmatic paediatric data, extrapolated efficacy data from adult clinical 

trials, expert paediatric opinion and the latest WHO recommendations.  
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3.2. Principles of RR-TB treatment in children under 15 years of age 

The general approach to paediatric RR-TB regimen design is the same for children of all ages (0-

14 years). The following principles of treatment are recommended: 

¶ In designing treatment regimens for children, the following factors must be considered:  

o RR-TB regimen composition is based on the current WHO drug grouping (see Section 

2.7). The regimen should include at least 4 drugs considered to be effective, with 

possible addition of a 5th drug if needed όǎŜǾŜǊŜ ŘƛǎŜŀǎŜΣ ǎƛǘŜ ƻŦ ƛƴŦŜŎǘƛƻƴΣ ƻǊ ƻƴƭȅ Җ м 

group A drug in regimen). Priority must be given to WHO Group A & B drugs and 

delamanid; using more than five of these drugs in cases of MDR/pre-XDR-TB may add to 

the toxicity profile of the regimen without necessarily improving treatment efficacy. 

o All-oral regimens must be prioritised (except for rescue regimens where options are 

limited, and injectable agents are available and likely to be effective). 

o Disease severity, i.e., severe versus non-severe disease (based on definitions from the 

SHINE trial and the WHO 2022 definition for children < 15 years, see Table 3.21 below) ς 

children with severe disease may require five drugs in their regimen initially. 

o Site of disease ς children with more extensive disease (particularly CNS, miliary, bone or 

pericardial disease) are likely to require five drugs in their regimen. Treatment of RR-TB 

ƳŜƴƛƴƎƛǘƛǎ ǎƘƻǳƭŘ ōŜ ƎǳƛŘŜŘ ōȅ ǘƘŜ ƳŜŘƛŎƛƴŜǎΩ ŀōƛƭƛǘȅ ǘƻ ŎǊƻǎǎ ǘƘŜ ōƭƻƻŘ-brain barrier. 

o Drug resistance profile ς treatment should be based on the DST pattern of the M. 

tuberculosis strain from the most likely source case if the child does not have an M. 

tuberculosis isolate of his/her own with DST results. Following up on all DST results for 

samples from the child and the source patient is therefore essential (with special 

consideration for checking resistance to the fluoroquinolones, BDQ, CFZ, and LZD) 

o Toxicity and tolerability of drugs, and feasibility of adverse effect monitoring ς specific 

medicines, e.g. LZD, may not be a feasible option for some children in view of the 

considerable risk of toxicity and stringent monitoring requirements (e.g., frequent blood 

draws to check full blood count (FBC) and differential white cell count) which may be 

challenging for some children and their families. 

o Availability of paediatric formulations ς some medicines (e.g., 100 mg CFZ capsules) 

cannot be easily administered to young children and may have to be substituted with 

other effective medicines. 

¶ 5ǊǳƎ ŘƻǎƛƴƎ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƘƛƭŘΩǎ ǿŜƛƎƘǘ όŀƴŘ ŀƎŜ ƛƴ ƛƴŦŀƴǘǎύΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 
2022 WHO RR-TB treatment guidelines [13] ς see Annexure 1 for drug dosing in children 
weighing under 30 kg and for those weighing over 30 kg. Doses of drugs must be 
modified as children gain or lose weight over the weight band thresholds. 

¶ Child-friendly formulations of TB medications should be used whenever possible, if 
acceptable to the child and caregiver. If paediatric formulations are not available, then 
extemporaneous preparations may be required. These can be prepared daily by cutting 
or crushing the tablets, and mixing with water, pap, yoghurt or milk. This should be done 
in consultation with a pharmacƛǎǘ ƻǊ ŀ ǇƘŀǊƳŀŎƛǎǘΩǎ ŀǎǎƛǎǘŀƴǘΦ 

¶ Persons at primary healthcare facilities dispensing the TB medicines to the 
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child/caregiver for administration at home should carefully check the doses of each 
medicine and that the correct formulation is used, especially if there is more than 
formulation for a specific medicine (e.g., a 100mg dispersible levofloxacin tablet is 
different in mg strength from the 250 mg adult levofloxacin formulation). 

¶ Adherence support for the child and the caregivers is essential to ensure optimal 
outcomes in children. Because preparation and administration of the medications used 
to treat RR-TB can be complicated, intensive support should be provided to the family 
throughout treatment. 

¶ Very young children (under the age of 5 years) with any form of RR-TB disease should be 
treated under the guidance of a clinician with experience in the management of 
paediatric RR-TB. This also applies for children with XDR-TB (i.e., MDR plus resistance to 
fluoroquinolone and resistance to bedaquiline and/or linezolid), as individualized longer 
regimens and in-patient management may be necessary.  

¶ Treatment duration in children is usually based on site and severity of disease (see Table 
3.21 below), as well as extent of drug resistance. Good outcomes have been reported 
among adults following treatment with 3 or 4 drugs for 6 months (BPaL and BPaLM). 
Results from the SHINE trial [14] indicate that children with non-severe DS-TB disease can 
be successfully treated with a shorter (4-month) duration with effective drugs. Therefore, 
children with non-severe RR-TB disease are also likely to be successfully treated with 
shorter (6-month) regimens containing at least 4 effective drugs; those with more severe 
disease are likely to require longer treatment for 9 or 12 months (see Figure 3.1). 
Clinicians may also extend treatment for individuals in cases of slow or inadequate 
clinical, radiological and/or microbiological treatment response. There is no specified 
intensive or continuation phase for paediatric RR-TB regimens and most drugs should be 
continued throughout treatment, if possible, unless limited by toxicity or intolerance. 
Bedaquiline and delamanid are mostly used for 6 months only but can be extended to 9 
months in consultation with an expert/specialist. Linezolid is often only tolerated for up 
to 2 months; however, some children may benefit from linezolid for the full duration of 
treatment if tolerated. 
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Table  3.2.1: Severe versus non-severe disease in children < 15 years 

Severe TB disease in children < 15 years Non-severe TB disease in children < 15 years 

¶ CXR: bilateral disease (consolidation, 
infiltrates), or presence of cavities. 

¶ Mediastinal lymph nodes causing airways 
compression. 

¶ Extrapulmonary forms of disease other 
than peripheral LNs or simple pleural 
effusion. 

¶ Peripheral lymphadenopathy. 

¶ CXR: unilateral disease (consolidation, 
infiltrates in < 1 lobe in total) without 
cavities.  

¶ Small/simple pleural effusions. 

¶ Mediastinal lymph nodes without 
airways compression. 

 

3.3. Approach to treatment of RR-TB in children under 15 years of age 

Figure 3.1 summarizes the approach to treatment of RR-TB in children < 15 years of age. The 

proposed drug combinations in this figure are examples for common scenarios, but the regimens 

have to be individualized based on the factors discussed in Section 3.2.  

 

Figure 3.1: Approach to treatment of RR-TB in children < 15 years 

 

¶ DLM may be used in replacement of terizidone. 

¶ Ethionamide to replace TRD in the long regimen. 

  




















































