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5. Responding to the laboratory bottleneck 

 

The problem  

 

Care of patients with drug-resistant TB starts with a quality assured diagnosis, obtained 

by growing and identifying Mycobacterium tuberculosis from clinical specimens and 

conducting drug susceptibility testing (DST) of the organism to confirm or exclude 

resistance. In reality, however, less than 5% of the estimated global burden of MDR-TB 

cases and an even smaller fraction of XDR-TB cases are being detected, the consequence 

of critical gaps in laboratory capacity for culture and DST, as outlined in Table 1.  

 

Arguably the weakest component of health systems, laboratory services have historically 

been grossly neglected and underfunded. Diagnostic capacity therefore constitutes a 

major bottleneck for scaling up management and control of MDR-TB and XDR-TB, 

largely as a result of:  

  

− insufficient and underfunded laboratory strengthening plans; 
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− inadequate laboratory infrastructure and biosafety; 

− vastly inadequate numbers of skilled staff; 

− slow diagnostic tool development and technology transfer; 

− insufficient and uncoordinated technical assistance. 

 

Estimates based on epidemiological modelling indicate that 60 million culture 

investigations and five million DST investigations are required annually to meet the 

diagnostic goals of drug-resistant and HIV-associated TB by 2015, resulting in a current 

gap of 50 million cultures and 4.5 million DSTs per annum, 85% of these in the high-

burden MDR-TB countries. Meeting the estimated global gap will require at least 2,000 

new culture and DST laboratories to be established and more than 20,000 new laboratory 

technicians to be trained and deployed. A systematic approach at country level to 

planning of laboratory costs is essential, starting with clear policies for screening of 

patients at risk of MDR-TB and applying appropriate diagnostic algorithms using the 

different modalities available (solid culture, liquid culture, line probe assays).     

 

Evidence from laboratory assessments shows that the majority of laboratories for culture 

and DST in resource-limited settings do not meet basic standards for laboratory biosafety 

or technical proficiency. Standardized operating procedures and quality assurance 

systems for culture and DST are largely absent or poorly implemented. The high 

infection risk associated with manipulation of live (and often drug resistant) cultures of  

M. tuberculosis necessitate renovation, construction and maintenance of laboratories 

according to biosafety level 3 standards, including appropriate laboratory design, 

negative air flow systems, and validation and maintenance of essential biosafety 

equipment.  

 

One of the main reasons for the precarious state of laboratory services relates to oversight 

of and budgets for laboratories often falling outside the jurisdiction of national TB 

control programmes, thereby aggravating problems relating to laboratory infrastructure, 

forecasting and planning, and sustainability of technical competency. Human resource 

development is a particularly pressing problem, with more than 70% of countries 

reporting critical shortages in skilled laboratory staff. Poor skills distribution, poor 

compensation, low staff morale and motivation, and lack of career structure being key 

recurring themes.  

 

Aside from human resources and infrastructure, a major additional impediment to 

improving and expanding laboratory services is the lack of dedicated, on-site, prolonged, 

external, experienced technical assistance. The specialized nature of laboratory 

administration, management and technical procedures dictate the need for specific 

knowledge and skills, training and mentoring, and ongoing monitoring of performance. 

Experience shows that training of staff in technical laboratory procedures is relatively 

easy; however, growing country experience also show that conventional approaches to 

technical assistance are inadequate, leading to inconsistent technical assistance provided 

during brief consultant visits, insufficient time devoted to the managerial and  
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administrative components of laboratory strengthening, and poor accountability 

mechanisms to ensure sustainable quality.  

 

The solution 

 

Research into new TB diagnostic tools has been accelerated over the past few years and 

the diagnostic pipeline is now rapidly expanding.
1
 Commercial liquid culture systems as 

well as molecular line probe assays for rapid detection of MDR-TB have been recently 

endorsed by WHO and policy recommendations on their use are available.
2
 Technology 

transfer of these tools has, however, been slow in resource-limited settings as a direct 

consequence of laboratory services being ill-equipped to absorb these technologies. 

Robust, point-of-care diagnostic tests for TB are not expected before 2012; therefore, 

uptake of existing rapid technologies needs to be accelerated and will require adequate, 

safe laboratory infrastructure and clear policies at country level for their use in MDR-TB 

screening and diagnostic algorithms.  

  

Adequate laboratory capacity constitutes several essential elements which need to be 

addressed simultaneously, within comprehensive strategies and national laboratory 

strengthening plans.  Strengthening TB laboratory services may offer one of the best 

avenues for financing overall laboratory improvement as an essential health systems 

component.  Fundamental to this work is collaboration between TB control programmes 

and public health laboratory systems at country level, in the areas of: 

 

− Infrastructure, biosafety and utilities 

− Human resource development (including training and retention) 

− Specimen referral, supply chain management and logistics 

− Equipment and maintenance 

− Technical procedures (disease-specific) 

− Quality assurance 

− Data management 

 

Urgent actions needed 

 

• Increased political commitment to strengthening laboratory capacity as an 

essential health systems component, preferably through a dedicated laboratory 

directorate or division within the Ministry of Health, with clear management 

structures, roles and responsibilities; 

 

                                                 
1
 World Health Organization, Stop TB Partnership Retooling Task Force, Stop TB Partnership New 

Diagnostics Working Group. New laboratory diagnostic tools for tuberculosis control, 2009 (available at 

www.stoptb.org/retooling).  
2
 WHO policy recommendations on the use of liquid culture (2007), second-line drug susceptibility testing 

(2008) and the use of line probe assays for rapid MDR-TB screening (2008) are available at 

www.who/tb/dots/laboratory/en. 
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• National laboratory strategic plans, delineating different levels of laboratory 

service delivery within tiered laboratory networks and outlining the role of 

different technologies (including rapid diagnostic tests for drug resistant TB) in 

screening and diagnostic algorithms; 

 

• National human resource development and training plans, outlining the different 

expertise required at each level of laboratory services, establishing career paths 

and appropriate remuneration, and developing strategies for human resource 

retention;  

 

• Increased and sustained funding from bilateral and multilateral donors to support 

the essential elements of laboratory strengthening as a cross-cutting health 

systems component, linked to appropriate monitoring and evaluation mechanisms 

to avoid duplication and optimize synergies; 

 

• Creation of novel mechanisms for long-term, on-site technical assistance to 

accelerate the capacity of countries to perform mycobacterial culture, DST and 

rapid molecular tests within quality assured laboratory systems, tied to a plan for 

development of sustained local capacity and leadership.  

 

• Increased research on, and funding for, the development and rapid deployment of 

robust point-of-care diagnostic tests. 

 

 

 


