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COMMENT

We read with interest the study by Schnippel and colleagues demonstrating good efficacy and low toxicity associated with bedaquiline use.1 Interim analysis from endTB, released on 13 July, evaluating the use of bedaquiline and delamanid in over a thousand patients has also demonstrated good safety and efficacy when using these new drugs.2 The tide does appear to be turning and in June 2018, the South African National Department of Health announced that bedaquiline will now replace the second-line injectable agent in the routine treatment of all rifampicin-resistant/multidrug-resistant (RR/MDR) tuberculosis patients 12 years of age and older.3 

However, we are hugely concerned that children are being left behind. One in four children develop hearing loss with injectable therapy4 and hearing loss has a significant impact on younger children who are developing language and social skills.5 As a group of clinicians, researchers, policy makers and advocates, we are writing to state that in our opinion, there is now no place for the use of injectables in the treatment of children with RR/MDR tuberculosis. Given the availability of alternative options, the toxicity of the injectables now outweighs the benefits. The World Health Organization’s 2016 drug-resistant tuberculosis treatment guidelines explicitly recommend that children with non-severe disease can be treated with injectable-free regimens.6 For children with “severe” forms of tuberculosis (including those with bacteriological confirmation, bilateral pulmonary disease, cavitary disease, disseminated tuberculosis, tuberculous meningitis, and osteoarticular tuberculosis) a number of options exist, depending on the child’s individual circumstances. 

1) Bedaquiline. For adolescents above 12 years of age, bedaquiline should be routinely used, in all countries, in place of the injectable, as advised by the South African Department of Health. For younger children, phase 1/2 paediatric trials are finally enrolling children as young as six years of age; initial dosing and safety data should be available in children below six years of age by end 2018.7 Once dosing and safety are established in younger age groups, bedaquiline should be the drug of choice to replace the injectable agents. A paediatric formulation is in development and suspending the adult 100mg tablet in water has been shown to have no effect on bioavailability in healthy adult volunteers.8 This paves the way for bedaquiline use in young children until the paediatric formulation becomes available. The tuberculosis community must call on Janssen to urgently release any existing safety and dosing data as it becomes available, to inform its use in children <12 years of age.

2) Delamanid: this drug has been tested in children of all ages and has been shown to be safe in children aged three years and over;7,9 data on children under three years are currently being assessed. A paediatric formulation was used in these trials, but this formulation will not be commercially available for some time. Bioequivalence studies to evaluate the impact of suspending the adult delamanid formulation in water should be a priority. Delamanid is currently recommended by the World Health Organization in children above six years10 and we recommend that delamanid should replace injectable agents in children with severe RR/MDR tuberculosis down to the age of three years, with consideration in children under the age of three years, once safety and dosing data becomes available. However, access to delamanid is a serious challenge, and urgent action is needed to improve the availability of this medication for children. The tuberculosis community must call on Otsuka to urgently release any existing safety and dosing data not yet in the public domain, to inform the use of delamanid in young children.

3) para-aminosalicylic acid (PAS): As for many older tuberculosis drugs, there are limited data to support its specific role in RR/MDR tuberculosis treatment; however, resistance to PAS is low and older studies in the literature suggest it is effective and may protect other drugs from developing resistance.11 There is extensive experience with the use of PAS in children of all ages.12 PAS is available as granules and can be given with a dosing spoon in children.13 Children on PAS need regular thyroid function assessment, given its documented suppressive effect. There is accumulating experience with using PAS as a substitute for the injectable in children with non-severe RR/MDR tuberculosis. 

4) Linezolid: this drug has been given to children of all ages with bacterial infections for short durations and is increasingly being used in children with RR/MDR tuberculosis given its potent activity against Mycobacterium tuberculosis and good central nervous system penetration.14 There are challenges obtaining the suspension in resource-limited settings; a paediatric water dispersible tablet is in development. A major limitation is the substantial risk of serious adverse effects with longer term usage, including bone marrow suppression (anaemia, neutropaenia, thrombocytopaenia), peripheral neuropathy, and more rarely, optic neuropathy or other adverse effects. Children on linezolid must have regular full blood counts, as well as peripheral neuropathy and visual assessments.15 Linezolid may be a good substitute for the injectables among patients with extensive, severe disease and should be included in all children with RR/MDR tuberculous meningitis; however, careful safety monitoring is required. Short-term (i.e. 6-8 weeks) linezolid could be used to reduce the bacterial load during the initial stages of treatment, as a potential strategy for reducing toxicity. However, it should be acknowledged that there is currently little evidence for such an approach.

These are exciting times in the treatment of RR/MDR tuberculosis and the global landscape is changing rapidly. It is important that all new tuberculosis drugs should have a paediatric development plan and that new data are made available as rapidly as possible. There is no need to repeat efficacy trials in children if there are adequate data in adults, but there is an imperative to establish safety and optimal dosing options in children, as soon as efficacy in adult trials has been established.16 It is also vital that global and in-country guidelines are updated frequently so that children can benefit from the most up-to-date information. As a community, we need to ensure that children are not left behind.
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