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Multidrug-resistant tuberculosis in UK children:

presentation, management and outcome
To the Editor:

Multidrug-resistant tuberculosis (MDR-TB), defined as Myco-
bacterium tuberculosis resistant to at least isoniazid and
rifampicin, is an increasing problem globally [1]. Children
are not usually included in global surveys of MDR-TB
incidence and prevalence [2] due to the diagnostic challenges
of paucibacillary TB [3]. Data on the burden of MDR-TB in
children are, therefore, lacking globally [1, 4, 5] and no
published data from the UK exist. The current World Health
Organization (WHO) [6] and National Institute for Clinical
Excellence (NICE) [7] TB guidelines for the management of
MDR-TB do not explicitly address paediatric disease. As a
consequence, the complex management of this condition is left
to individual clinicians’ judgment. In general, childhood TB is
paucibacillary, most cases are treated on clinical grounds
without drug susceptibility testing [2], and correct and timely
diagnosis of childhood MDR-TB is therefore challenging. There
are limited data on the pharmacokinetics, dosing and safety of
the many second-line drugs used to treat MDR-TB in children
[5]. Our group is the first to review the management of a
paediatric cohort with MDR-TB in the UK, and represents the
largest available dataset from children with culture-confirmed
MDR-TB from western Europe and North America published
to date.

We conducted a retrospective audit of children diagnosed with
culture confirmed MDR-TB between January 1, 2006 and
December 31, 2010 and summarise presentation, management
and outcome of this cohort. Data were included if the subjects
were under 16 years old and had culture-confirmed MDR-TB
reported to the Health Protection Agency (HPA). Additional,
fully anonymised data, including HIV status, country of child
and parents’ birth, radiology, history of previous treatment for
TB, symptoms, management, duration of therapy, use of
directly observed therapy (DOT), duration of hospital admis-
sion and follow-up were obtained. Results of drug suscept-
ibility testing for first- and second-line drugs, using the
resistance ratio (proportion) method, were obtained from the
UK Mycobacterial Surveillance Network [8, 9]. All second
line antibiotic susceptibility testing was carried out by the

supra-national laboratory. The period of follow-up was 2 years
from the time of presentation.

The following definitions were used. Culture-confirmed MDR-
TB cases: children who were symptomatic and had culture-
confirmed M. tuberculosis resistant to rifampicin and isoniazid.
Favourable treatment outcome: clinical and radiological
resolution of symptoms and treatment completion 24 months
post commencing MDR-TB treatment, as reported by the
treating clinician. Treatment delay: the time from start of
presentation to hospital to initiation of MDR-TB treatment.

17 children with culture-confirmed MDR-TB were notified
between 2006–2010. The median age was 13 years (range 1–
15 years) and the majority were female (13 out of 17). Details of
the cases are presented in table 1.

There were few reported side-effects of treatment. Para-amino-
salicylic acid was poorly tolerated by three of the four children
who received it; two children had gastrostomy tubes inserted for
treatment purposes and one developed hypothyroidism.

Since it was conducted as an audit, a limitation of our study is
the retrospective nature of the collected data from multiple
centres and HPA with some data gaps. Furthermore, due to the
small sample size, caution should be exercised when general-
ising these results to a wider or future population of MDR-TB
paediatric cases.

Nevertheless, although clinical practice showed considerable

variability, our cohort seemed to have had favourable out-

comes and few side-effects were reported. Most clinicians

treating this cohort adhered to the WHO guidelines for

programmatic management of drug-resistant tuberculosis,

published in 2011 [6], which recommend (based on low quality

evidence) the use of four second-line anti-tuberculous drugs

that are likely to be effective, including a parenteral agent.

However, many of the children were initially started on drugs

that were found to be ineffective once drug sensitivity testing

data became available. Of the children with available data

regarding length of treatment, many received treatment for
less than the 20 months recommended for adult patients.
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Whether the same length of treatment is indeed needed for
children is currently unknown and represents an important
knowledge gap, requiring further research. South African
guidelines on the management of MDR-TB in children [10]
recommend using daily treatment with DOT. The NICE
guidelines [7] for the UK and the WHO [6] guidelines for
management of drug resistant TB do not explicitly address
DOT, and only four children in our culture confirmed MDR-TB
cohort were known to have received DOT.

To date, few papers [4, 5] have reported descriptively on
paediatric MDR-TB cohorts with largely favourable outcomes.
A systematic review and meta-analysis of treatment outcomes
for children with MDR-TB [5] described a pooled treatment
success, defined as a ‘‘composite of cure and treatment
completion as defined by the studies’’, of 81.7%, with a
mortality of 5.9% and 6.2% default of treatment, which is
similar to that seen in our study, which however, did not have
any defaulters.

All but three (17%) of our culture-confirmed MDR-TB children
lacked a known index case, unlike the 45% with an identified
index case reported by SEDDON et al. [4], who cite absence of a
known MDR-TB source case as a factor leading to delay in
starting appropriate treatment. This highlights the importance
of improved reverse contact tracing to identify a source case,
especially in the absence of an isolate from the child. Few
children had a previous diagnosis of TB, suggesting that most
children acquire an already-resistant strain from their index
case, rather than developing resistance through poor adher-
ence to treatment.

Our work has highlighted that no prospective data collection
tool currently exists in the UK able to collate information on
children managed for MDR-TB, exposure, infection or disease,
making it difficult to establish an evidence base for manage-
ment guidelines. Currently, each case will need to be assessed,
preferably by a team of experts, on an individual basis. We
propose the creation of such a data collection tool in order to
form a resource for assessment of management and outcomes
of children with MDR-TB. Such data should include active
cases, as well as management of latent TB infection with
presumed MDR-TB strains, and MDR-TB-exposed children of
various age groups, since evidence-based guidance is urgently
needed for all of these groups potentially affected by MDR-TB.
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