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Challenges and solutions to implementing drug-resistant  
tuberculosis programmes for children in Central Asia
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C. Höhn,2 J. A. Seddon1,4

The management of children with drug-resistant tu-
berculosis (DR-TB) is challenging. First, there are 

the difficulties inherent in any form of childhood tu-
berculosis (TB): non-specific symptoms, paucibacillary 
disease and difficulties in collecting specimens for mi-
crobiological evaluation.1,2 Even when samples are ob-
tained, a positive microbiological diagnosis is made in 
only a small proportion of children with clinical dis-
ease.3 Second, there are the challenges related to DR-TB: 
the need for microbiological diagnosis, second-line reg-
imens with significant adverse events, few child-
friendly formulations, stigma and the politicised nature 
of the epidemic. In addition, there are programmatic 
difficulties with little guidance for programme manag-
ers. Guidelines for children with DR-TB focus mainly 
on individual patient care;4,5 little guidance is available 
for national tuberculosis programmes (NTPs) on plan-
ning and implementing DR-TB services for children.

In Central Asia (Kazakhstan, Kyrgyzstan, Tajikistan, 
Turkmenistan and Uzbekistan), the number of chil-
dren developing TB each year is unknown. In 2012, 
children (age 15 years) constituted 6% of all notified 
cases in Central Asia (data not available for Turkmeni-
stan).6 There is a relationship between community TB 
prevalence and the proportion of the total burden 
found in children; the higher the prevalence, the 
greater the proportion.7 As the TB prevalence in Cen-
tral Asia is moderate (75–141 cases per 100 000 popu-
lation), a higher proportion than is currently reported 
is predicted and it is therefore likely that many chil-
dren are not treated. The proportion of new adult TB 
cases that are multidrug-resistant (MDR, i.e., resistant 
to at least rifampicin [RMP] and isoniazid [INH]), var-
ies between 13% and 26% within these five countries, 

and as the proportion of MDR-TB in children is similar 
to the proportion among new cases in adults,8 it is 
also likely that a significant number of children with 
MDR-TB are not being diagnosed and treated.

SETTING

Aspect of interest
Discussions between Médecins Sans Frontières (MSF) 
and the Tajikistan Ministry of Health (MoH) identified 
paediatric TB, and in particular diagnosis and treat-
ment for DR-TB given the high proportion of DR-TB 
among new cases, as a major gap within the NTP. In 
response, in 2011, the MoH and the MSF began a pae-
diatric TB programme. The programme focused on im-
plementing best practice and building capacity for the 
care of children with DR-TB, and its establishment re-
quired a significant investment of time and resources. 
In 2013, 21 children (age 16 years; three aged 5 
years), of whom 18 were confirmed and three were 
presumptive cases, started treatment for MDR-TB. 
Prior to the programme, no child had ever been 
treated for MDR-TB in Tajikistan.

Here we share the lessons learned in this process in 
the form of a framework intended to help guide other 
NTPs in resource-limited settings. The framework pro-
poses solutions to the major challenges faced in integrat-
ing paediatric DR-TB care into an NTP. The challenges 
were categorised based on the treatment cascade into 
case finding, diagnosis, treatment and health systems 
(Figure). We devised the major themes of the framework 
based on discussions with the field team and the MSF 
programme advisers. Revisions drew on author experi-
ences in other DR-TB programmes and from publica-
tions related to the programmatic management of paedi-
atric DR-TB;9,10 potential solutions were listed according 
to priority. The framework is shown in the Table.

Case finding
We initially concentrated on the activities within the 
paediatric hospital and DR-TB facilities. Next, linkage 
between adult and paediatric services was strengthened 
to ensure household contact tracing and appropriate as-
sessment and follow-up of child TB contacts. Screening 
of households of diagnosed cases for active case finding, 
INH preventive treatment for contacts of drug-suscepti-
ble TB patients, family education about the possible 
later occurrence of TB in close contacts and the regular 
follow-up of contacts of DR-TB patients for 2 years were 
commenced. These activities required consideration of 
available human resources and the optimal choice of in-
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Guidelines for children with drug-resistant tuberculosis 
(DR-TB) tend to focus on individual patient care; there is 
little guidance for national tuberculosis programmes 
(NTPs) on how to plan, implement and integrate DR-TB 
services for children. In 2013, through the paediatric tu-
berculosis (TB) programme started by the Tajikistan Min-
istry of Health and Médecins Sans Frontières in 2011, 21 
children became the first to be treated for multidrug-re-
sistant tuberculosis (MDR-TB) in Tajikistan. We describe 
the challenges encountered in establishing the pro-
gramme and the solutions to these challenges, and pro-
pose a framework to guide the implementation of paedi-
atric DR-TB care. This framework could prove useful for 
other NTPs in resource-limited settings.
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TABLE  Challenges and solutions to implementing drug-resistant tuberculosis programmes for children

Challenge Solution

Case-finding challenges
  Active case finding /  

contact tracing
Carry out home visits to new adult DR-TB cases to identify children with prevalent TB

  Referral pathways Identify referral pathways for children with symptoms into the TB service
Work with out-patient services and in-patient facilities/HIV services to improve referral for early diagnostic evaluation and 

clinical review within TB services
Diagnostic challenges
  Specimen sampling Introduce sputum induction equipment and train staff to carry out the procedure
  Laboratory Introduce Xpert® MTB/RIF and culture, train staff and start QC procedures

Establish processes for sample collection, sample processing, compilation and timely dispensing of results
  Radiology Improve quality radiology through the introduction of digital X-ray and training in X-ray reading

Provide access to radiology services for those living in distant or rural areas
Treatment challenges
  Treatment Encourage clinical/empiric treatment of DR-TB while awaiting confirmation of diagnosis and in the absence of a 

confirmed diagnosis if unsuccessful
Encourage HIV testing on all children treated for DR-TB
Consider guidance for reducing duration of treatment for minimal disease within guidelines

  Medication formulations Work with pharmacists to develop drug compounding techniques for more child-friendly formulations and more 
accurate dosing

  Adverse events Prevention and management of adverse effects with the prescription of appropriate side-effect medications
Encourage regular clinical and laboratory monitoring for adverse events
Introduce pure tone audiometry and pilot oto-acoustic emission testing for ambulatory assessment
Discuss adverse events with children/families at every review
Train staff in history taking and examination to define likely causes of adverse events
Manage adverse events early and aggressively

  Ambulatory care Develop clear guidelines for when children can be treated under ambulatory care
Provide the infrastructure for treating children in their homes
Train nurses to administer injections at home
Train nurses and doctors to practise patient-centred DOT, attending to the child’s needs in terms of modifying drug 

administration techniques (e.g., mix with food)
Train staff regarding infection control processes that patients and families can employ
Demonstrate to staff the cost benefits of and patient preference for ambulatory care

  Integration of services for 
common co-morbidities

For HIV-TB co-infection, establish provision of treatment at a single site
Provide access to HIV diagnosis in all TB facilities and to TB screening in all HIV facilities
Schedule periodic coordinated visits by the different specialists involved in patient care
Educate the patient (in particular when concerned about stigma) about integrated care and the importance of sharing 

information with all specialists involved in care
  Deciding on regimens and 

prescribing drugs
Discuss cases and treatment decisions for every child on a weekly basis with clinical team
Review literature with the team on the design of regimens and dosages for children
Translate key publications into local languages

  Psychosocial support and 
adherence

Conduct a mental health evaluation for every patient early in the course of their treatment
Identify possible barriers to adherence
Give ownership of the illness to the child/family to encourage empowerment
Provide food assistance to promote adherence
Ensure mobile phone contact between the family and clinical team in addition to regular contact during clinic visits
Address stigma with staff, patients, children and communities through group work and educational material
Ensure educational needs are met: give clear guidance for infection control and timing of safe return to school; provide 

home- or facility-based learning
Provide options for DOT, including home- or facility-based DOT, with staff training and support
Provide warm clothing for families and staff
Provide vehicles for access to isolated patients receiving ambulatory care during winter
Use of mobile phones to contact remote patients

  Prevention and prophylaxis Consider preventive therapy for children at high risk of DR-TB
  Nutritional care Regular assessment of BMI and/or growth charts during follow-up

Design appropriate nutritional regimens based on BMI and phase of treatment
Use local food patterns to create a nutritionally and socially acceptable food package
Consider support to family members to help prevent the sharing of nutrition packs

Health system challenges
  Political will Include staff in policy decisions at every level: junior doctors, senior doctors, NTP officers and politicians

Work with the Ministry of Health and donors to ensure adequate funding for scale-up, including drugs to manage 
adverse effects and nutritional support

  Infection control Develop infection control plans and educate hospital staff on risk and control measures
Identify patients who can be looked after in cohorts, classified by microbiology, stage of treatment and contact history
Ensure air extraction systems are in place if windows cannot be opened
Ensure air flow in hospital is reviewed by trained staff
Educate children and parents about infection risk and basic control measures that can be used at home

  Guidelines Use local guidelines and update with the best available evidence, translate and seek acceptance from the NTP
Ensure guidelines are approved by the Ministry of Health and are in line with WHO recommendations
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vestigations for screening. With limited resources, preventive treat-
ment for DR-TB for young children should be considered, as screen-
ing and early detection in this population is extremely difficult in 
the community. In addition, the importance of mapping all the po-
tential referral pathways of suspected child TB patients was rec-
ognised. This ensured that the different health care providers would 
recognise children at risk for TB and refer them appropriately. Con-
tact tracing had previously been based on X-ray and fluorography, 
which often hindered evaluation given the cost and difficulty of 
travelling to radiology facilities for many rural families.

Diagnosis
To improve the diagnosis of TB in children, the collection of spec-
imens was felt to be as important as investment in the laboratory 
and newer diagnostic tests. Before the project, techniques for 
specimen collection, such as gastric aspiration and induced spu-
tum, were rarely performed and microbiological culture was not 
widespread. A phased implementation was undertaken. To de-
velop the technique, the staff first concentrated on introducing 
sputum induction for children within the main paediatric TB re-
ferral hospital. Access was then extended to children living re-
motely who were brought to the hospital or reimbursed for travel 
costs. GeneXpert® (Cepheid, Sunnyvale, CA, USA) facilities were 
introduced, and all samples underwent Xpert® MTB/RIF, culture 
and drug-susceptibility testing.

Treatment
Prior to the project, common local practice was to treat only con-
firmed cases of DR-TB with second-line drugs; children presenting 
with clinical TB disease were usually treated for drug-susceptible 
TB even following contact with a source case with DR-TB. Treat-
ment was frequently hospital-based for the full duration, with 
limited psychosocial and nutritional support. Monitoring of ad-
verse events (e.g., regular audiology tests to detect hearing loss) 
was implemented inconsistently. Interaction between health pro-
grammes (TB, human immunodeficiency virus [HIV], nutrition, 
paediatric sub-specialities, etc.) was incomplete, and the coordi-
nation of care was challenging. The initial priorities were the de-
velopment of psychosocial support, logistical assistance for pa-
tients in the community, clear management plans for adverse 
effects and training staff in the appropriate use of empiric DR-TB 
treatment.

Several challenges were not adequately addressed in the initial 
guidelines and training: building staff confidence around starting 
treatment in children based on a history of close DR-TB contact 
alone, accurate dosing of medications, and providing treatment 
for young children with minimal disease. As paediatric formula-
tions of second-line drugs are scarce, adult tablets had to be 
adapted — cut, broken or dissolved — potentially increasing un-
palatability, nausea and vomiting. This was addressed through 
the development of guidance for drug compounding and extem-
poraneous formulations to improve dosing accuracy and ease of 
administration. To aid the commencement of the programme, 
the decision was taken to provide children with the same regimen 
as adults in terms of duration and medications. This simplified 
the training and sharing of decision making between adult and 
paediatric staff. However, it was sometimes a barrier to commenc-
ing treatment, due to the reluctance to commit young children 
with minimal disease (such as lymph node TB) to 20 months of 
treatment with such a toxic regimen.

Health system
Early and ongoing engagement with the NTP and the provision of 
specific human and monetary resources were essential. A national 
guideline was developed in collaboration with NTP staff11 based 
on best available evidence and international guidance. The identi-
fication of a person within each facility responsible for infection 
control, and the development of a simple infection control plan in 

FIGURE  Diagnostic and treatment cascade and health system chal-
lenges. DR-TB = drug-resistant tuberculosis.

TABLE  (continued)

Challenge Solution

  Logistics and supply Solve the problems of registration and licensing of second-line anti-tuberculosis drugs
Plan for the procurement of supplies for diagnostics, including sputum sampling, extra-pulmonary TB sampling and 

robust laboratory supplies
  Financing Work with staff to optimise national funding budgets to maximise funding support

Support/reimburse families for out-of-pocket expenses such as transport
Provide a budget for new diagnostics, including sputum induction equipment

  Language and culture All written communications translated from English into both Russian and Tajik
All Tajik and Russian written communications to be translated into English
Understand the local sensitivities, especially with relevance to stigma (for example, not visiting patients at their home in 

a vehicle that may provoke curiosity from neighbours)
Teach all staff the importance of discussing with patients and their families the reasons behind all decisions that are made

  Reporting and recording Encourage the reporting of all treated cases (confirmed and clinically diagnosed)
Demonstrate the importance of reporting for estimates, resource allocation and advocacy

  Teaching and training Develop a training package in conjunction with key staff to be translated into all relevant languages and delivered to 
local medical personnel

Interactive learning with case-based discussions

DR = drug-resistant; TB = tuberculosis; HIV = human immunodeficiency virus; QC = quality control; DOT = directly observed therapy; BMI = body mass index; NTP = national 
tuberculosis programme; WHO = World Health Organization.
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discussion with facility staff was essential. The climate in Central 
Asia complicates infection control, as cold winters mean that sim-
ple environmental measures, including window opening, are not 
possible. In this context of a high burden of DR-TB and limited 
single rooms, the availability of rapid molecular tests in hospitals 
and history of close contact with DR-TB cases are important for 
early cohorting of infectious patients with similar drug resistance 
patterns. The adaptation of international and national guidelines, 
with experience from other programmes, was necessary. Language 
obstacles were overcome through translation and the regular use 
of interpreters; all guidelines were made available in English, Rus-
sian and Tajik. A training programme was developed by identify-
ing key gaps, adapting external materials to the context and incor-
porating local case studies. Finally, anti-tuberculosis treatment 
often involves limitations in school attendance or a reduction in 
social interactions for children. The programme offered recom-
mendations about when it was safe for children to return to school 
and provided ongoing education in hospital or at home.

DISCUSSION

Our experience shows that many of the challenges involved in 
the integration of paediatric DR-TB care within TB programmes 
can be overcome. Effecting change required commitment from 
political leaders and key stakeholders, as well as substantial fund-
ing for resources, training and facilities. This programme bene-
fited from sharing of experience between the MSF and MoH staff. 
NTPs can commence and scale up paediatric TB activities without 
the support of international agencies, but require the political 
will to allocate resources. The scale-up of DR-TB services is often 
difficult for NTPs, and without specific attention and resources, 
children can be neglected.

Our systematic framework based on the treatment cascade 
could prove useful to other NTPs across the Central Asia region 
and may be generalisable to other resource-limited settings. We 
recommend that NTPs commencing and scaling up paediatric TB 
activities use the challenges and potential solutions described 
here, as well as international guidelines, as a starting point to 

identify gaps, priorities and available resources. Planning requires 
interactions with hospitals, out-patient departments, general 
practitioners and community health staff. In the short and me-
dium term, national and international agencies can help address 
specific gaps. While the list of challenges is long, NTPs should be 
encouraged that context-specific solutions can often be found by 
using a pragmatic approach to identify feasible short-term priori-
ties with available staffing and resources, while identifying lon-
ger-term resources and solutions for scale-up and improvement.
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Les directives relatives aux enfants atteints de tuberculose 
pharmacorésistante (TB-DR) ont tendance à se focaliser sur la prise en 
charge des patients individuels ; il y a par contre peu de directives 
destinées aux programmes nationaux de lutte contre la TB (PNT) sur 
la manière de planifier, mettre en œuvre et intégrer les services de 
TB-DR destinés aux enfants. En 2013, dans un programme de prise 
en charge de la TB pédiatrique démarré par le Ministère de la Santé 

et Médecins Sans Frontières en 2011, 21 enfants ont été les premiers 
à être traités pour TB-MDR (TB multi-résistante) au Tadjikistan. Nous 
décrivons les défis de la mise en œuvre d’un programme et de leurs 
solutions et proposons un cadre conceptuel d’aide à la mise en œuvre 
de la prise en charge de la TB-DR pédiatrique. Notre cadre pourrait 
s’avérer utile pour d’autres PNT dans des contextes de ressources 
limitées.

Las directrices sobre el manejo de los niños con diagnóstico de 
tuberculosis drogorresistente (TB-MDR) suelen centrarse en la 
atención del paciente individual; existe poca orientación dirigida a los 
Programas Nacionales contra la Tuberculosis (PNT) en materia de 
planeamiento, ejecución e integración de los servicios que se ocupan 
de la TB-DR en los niños. El Ministerio de Salud y Médecins Sans 
Frontières iniciaron en el 2011 un programa de TB dirigido a los 

niños y en el 2013, por primera vez, 21 niños recibieron tratamiento 
contra la TB-MDR (multidrogorresistente) en Tayikistán. En el 
presente artículo se describen los obstáculos encontrados durante la 
introducción del programa, las soluciones que se aportaron y se 
propone un marco de trabajo encaminado a orientar la ejecución de 
la atención pediátrica de la TB-MDR. Este marco será útil a otros PNT 
en entornos con recursos limitados.
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