





























































































































Various permutations of the algorithms are possible depending on the local situation, eg.
using microscopy and line probe assays together in high MDR-TB burden, low HIV-
prevalence, resource-constrained settings. Decisions regarding appropriate algorithms
are highly country-specific and need to be taken by the NTP in close consultation with
laboratory experts, taking existing infrastructure and available resources into account. Of
particular importance is the need to link diagnostic capacity for drug-resistant TB very
closely to treatment access, taking into account the complexities and cost of MDR- and
XDR-TB management and the fact that new diagnostics enable a definitive diagnosis of

MDR-TB in a few days, as summarized in Figure 6a:

Figure 6a. Expected time to MDR-TB diagnosis using different diagnostic
modalities
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The diagnosis of XDR-TB is currently dependent on conventional DST as second-
generation LPAs are still under evaluation. The expected time to diagnosis of XDR-TB is
summarized in Figure 6b:

Figure 6b. Expected time to XDR-TB diagnosis using different diagnostic modalities

XDR-TB diagnosis using conventional solid culture and DST

1st line DST 2nd line DST*

3-dw 3-dw

» XDR-TB diagnhosis
after 12 to 16 weeks

* Methods not validated or standardised

XDR-TB diagnosis using liquid culture and DST

Liguid culture 1st line DST 2nd line DST
2-3w 1-3w 1-3w

» XDR-TB diagnosis
after 4 to @ weeks

XDR-TB diagnosis using line probe assay, liquid culture and DST

Liquid culture YTTIIIILILILE 2nd line DST
2-3w 1-3w

Liquid culture 1st line DST 2nd line DST
2-3w 1-3w 1-3w
» XDR-TB diagnosis

after 4 to 9 weeks

Quality Management

Quality management is a systematic process to ensure specific international standards for
technical procedures are adhered to and that laboratory services meet specific
performance requirements to enable accurate diagnoses. There are specific requirements
for TB diagnosis in terms of quality control, quality assurance and proficiency testing
which need to be incorporated in national laboratory strategic plans. Procedures for TB

microscopy, culture and DST of first-line anti-tuberculosis drugs have been standardized
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globally and are well described in the literature, with consensus on methodologies,
critical drug concentrations to be tested, and reliability and reproducibility of testing.
Implementing a quality management system requires the allocation of adequate resources
to the quality assurance processes and oversight and usually requires developing a team
of skilled technicians to address quality issues. The quality management issues faced by
developing countries are substantial, but there are many groups including the
Supranational TB Laboratory Network and expert consultants who are skilled in this area
who need to be engaged to analyse existing situations and recommend options for
improvement. Laboratory accreditation for laboratory services is mandatory for many
developed countries but should become an important goal for developing countries to

achieve for all laboratory testing.

Systems Management
Fully functioning laboratory services providing reliable, valid and timely results are

required to support the NTP in care and treatment, including the diagnosis of TB
infections and monitoring of treatment at each level of care. Uninterrupted availability of
laboratory commodities (functioning equipment, stains, reagents and consumables) are
mandatory to realize a fully functional TB diagnostic and monitoring service support to
the NTP program. Unlike pharmaceutical commodity management, little attention has
been given to particular needs of laboratories for a commodity management system. In
most cases, the lack of overall laboratory management has resulted in particular problems
at facility level. Therefore, it is proposed that NTPs should concentrate on those aspects
of equipment and supply chain management that are required to realize a fully functional
TB diagnostic and monitoring service. It is important at all times that there is
collaboration between laboratory staff and decision makers in the TB commodity

management systems.
The role of the national TB laboratory is to set standards, provide quality assurance,

reporting mechanisms and evaluate the quality, accuracy and performance of the

equipment and supplies.
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More specifically the national TB laboratory, in collaboration with the NTP should be

responsible for:

Selection, specification and quantification of equipment and supplies

Participation in the budgeting and planning process, including taking part in the
verification of tender bids and awards of contracts for TB laboratory equipment
and supplies.

Working with local and national procurement committees for purchasing
equipment and supplies

Arranging for training of laboratory managers and staff in equipment and

commodity management
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ANNEXES

Expanding laboratory capacity - Country examples

The 2009 World Health Assembly Resolution calling for universal access to quality-
assured TB diagnostic services highlights the public health function and responsibility for
providing diagnostic and curative services for persons suspected of having both drug-
susceptible and drug-resistant TB. As a result, significant attention has been drawn to the
precarious state of laboratory services in resource-limited settings and the dramatic
capacity gap necessary to meet the anticipated targets. Growing experience from the
flagship GLI-FIND-GDF EXPAND-TB project with financial support by UNITAID and
multiple other donors is illustrating how accelerated laboratory capacity development can

be achieved in a best-practice partnership model.

Case Study 1. Achieving national coverage of laboratory services in Peru

Adapted from:

Shin S, Yagui M, Ascencios L, Yale G, Suarez C, Quispe N, Bonilla C, Blaya J, Taylor
A, Contreras C, and Cegielski P. Scale-up of Multidrug-Resistant Tuberculosis
Laboratory Services, Peru. Emerg Infect Dis. 2008; 14: 701-708

SETTING

Over the past 10 years, the Peruvian National Tuberculosis (TB) Program, the National
Reference Laboratory (NRL), Socios en Salud, and US partners have worked to
strengthen the national TB laboratory network to support treatment of multidrug-resistant
TB. The preparation phase involved establishing criteria for drug susceptibility testing
(DST), selecting appropriate DST methods, projecting the quantity of DST and culture to

ensure adequate supplies, creating biosafe laboratory facilities for DST, training
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laboratory personnel on methods, and validating DST methods at the NRL.
Implementation involved training providers on DST indications, validating conventional
and rapid first-line DST methods at district laboratories, and eliminating additional delays
in specimen transport and result reporting. Monitoring included ongoing quality control
and quality assurance procedures. Hurdles included logistics, coordinating with policy,
competing interests, changing personnel, communications, and evaluation. Operational

research guided laboratory scale-up and identified barriers to effective capacity building.

From 1996 through 2005 in Peru, a consortium of institutions implemented one of the
most comprehensive national MDR TB treatment programs in the world. One component
of this effort was the Laboratory Improvement Project, which was charged with scaling-
up laboratory services to support MDR TB treatment. Many lessons were learned in

expanding laboratory access to quality TB culture and drug susceptibility testing (DST).

BACKGROUND

TB incidence in Peru is among the highest in Latin America, at 108.2/100,000 persons in
2005. In the densely populated periphery of Lima, where half of all national cases are
detected, the risk for infection with Mycobacterium tuberculosis may be among the
highest recently documented. Rates of MDR TB are also high, with a national prevalence
of 3% among patients never treated for TB and 12.3% among previously treated patients.
During 1990-2000, Peru implemented a model program based on the World Health
Organization (WHO)-endorsed strategy of directly observed treatment, short course
(DOTS). Despite massive use of sputum smear microscopy and standardized first-line
treatment resulted in effective case detection and cure, there was overall decrease in TB
incidence by the end of the decade. During that period, however, the rates of MDR TB

increased.

Because DOTS alone was insufficient to control ongoing transmission of drug-resistant

strains, Partners in Health (PIH), Harvard University, Massachusetts State Laboratory
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Institute (MSLI), Socios en Salud, the Peruvian National Tuberculosis Control Program
(NTP), and the Peruvian National Institute of Health (INS) initiated a collaborative MDR
TB treatment effort in 1996. Principles included individualized MDR TB treatment and
monthly culture to monitor treatment response. Community health promoters provided
direct observation of all doses given outside health clinic hours. In 1997, the NTP
implemented a standardized MDR TB treatment regimen, which achieved cure rates
<50%. Although protocols changed over time, treatment failures, defaulters, and relapses
after first-line treatment were generally referred for standardized MDR TB therapy.
Those patients whose standardized treatments failed were, in turn, referred for

individualized treatment.

When this project began only one level III laboratory, the National TB Reference
Laboratory, performed DST on first-line drugs; 57 level II laboratories performed
mycobacterial culture, and =1,000 level I laboratories had smear microscopy capacity.
Because DST on second-line drugs was not available in Peru, isolates were initially sent

to the MSLI until local capacity could be established.

As the MDR TB treatment program expanded in absolute numbers and geographic
coverage, so too did demand for laboratory services. From 1996 through 2000, the
number of mycobacterial cultures and DSTs performed yearly more than doubled. The
process of program scale-up posed additional challenges in patient management,
information systems, drug procurement, and regional implementation. Responding to
these needs, the Bill & Melinda Gates Foundation awarded a grant for $45 million in
2000 to establish a consortium called PARTNERS, whose principal task was to achieve
national coverage of MDR TB treatment in Peru and replicate this project elsewhere.
Several key institutions were added to the initial group of collaborators: WHO, the
Centers for Diseases Control and Prevention (CDC), and the Task Force for Child
Survival and Development. Within the PARTNERS consortium, the Laboratory
Improvement Project was established with specialists from MSLI, CDC, Harvard

University, PIH, and INS.

43



STRATEGY TO SCALE-UP LABORATORY SERVICES

NTP norms for DST indications have evolved over the past 10 years. This heterogeneous
and dynamic process provided lessons on matching the choice of DST to programmatic
strategies. Salient aspects guiding laboratory strategies include the choice of standardized
versus individualized treatment, criteria for performing DST, rates of HIV and resistance

to second-line drugs, and empiric management while awaiting results.

On the basis of projected numbers, DST needs would not be met unless DST on first-line
drugs was decentralized to regional laboratories in areas with high rates of TB and MDR
TB. In choosing methods for decentralized DST, the INS matched method features with
available resources in regional laboratories. The need for a rapid DST method was clear.
Given that it took an average of almost 5 months to obtain results from a conventional
DST performed in Peru, physicians often had to make treatment decisions empirically.
Once results did arrive, they were no longer accurate because patients had been exposed
to additional drugs in the interim, to which amplified resistance could have occurred.
Rapid DST implemented at the decentralized level would be the most effective way of

providing timely results and decompressing the central bottleneck of DST demand.

The INS decided that rapid DST should serve as an initial screening test. By quickly
identifying resistance to isoniazid and rifampin, isolates with drug resistance could be
sent to INS for full DST while standardized MDR TB treatment was started. With input
from MSLI, the INS chose the Griess method. This method is a rapid colorimetric
method that uses Lowenstein-Jensen (LJ) medium prepared with antimicrobial drugs.
Attributes of the Griess method are accuracy, fast turnaround time (21 days), minimal
additional equipment needs, inexpensive materials and reagents, and reproducibility in

laboratories proficient in mycobacterial culture.

On the basis of this rationale, the following plan was developed. Second-line DST (agar
plate proportions method) would be implemented in the INS. Conventional first-line DST
(proportions method, indirect variation by LJ medium) would be performed at regional
laboratories. Direct Griess method would be performed at regional laboratories; and the

indirect BACTEC-460 system (Becton Dickinson, Franklin Lakes, NJ, USA) for first-line
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drugs would be implemented at INS for high-risk patients, including healthcare workers,

HIV-positive patients, and pediatric patients.

Another priority was reducing the overall turnaround time of laboratory data, defined as
the time when the patient is first identified at risk for MDR TB to the time that this
determination has an effect on patient care. These delays included specimen transport,
specimen processing, dissemination of results to the health center, and scheduling of
clinical evaluation once results were obtained. The overall strategy for laboratory scale-

up comprised the following activities:

1. Establish clear criteria for performing DST.

2. Select DST methods for use within the TB program and indications for each
method.

3. Decentralize first-line DST to regional laboratories.

4. Project the quantity of DST and cultures and ensure adequate supplies.

5. Create biosafe laboratory facilities for DST.

6. Train laboratory personnel on new methods.

7. Train healthcare providers and level 1 laboratory personnel on DST
indications.

8. Validate DST methods, first in the central level and then at each implementing
site.

0. Establish and enact quality control and quality assurance protocols.

10. Eliminate additional delays in specimen transport and result reporting.

These strategies were used and modified in 3 phases of scale-up: preparation,

implementation, and monitoring.

Preparation Phase

Key elements of the preparation phase were mobilizing political commitment (i.e.,
agreeing upon the strategic plan, obtaining adequate financial and human resources, and
formalizing collaborations and the respective roles of different, competing and

cooperating, institutions); establishing adequate laboratory infrastructure; and forming a
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skilled workforce. A needs assessment performed early in the project identified the need
for documented biologic safety cabinet (BSC) certification and maintenance and repair of
BSCs throughout the TB laboratory network. Because Peru had no trained personnel who
could certify BSCs, a training program was developed and delivered with the help of
MSLI and the Eagleson Institute in Sanford, Maine. The trained certifiers then certified
and repaired BSCs for the TB laboratory network.

To proceed with decentralization efforts, INS contacted directors of regional laboratories.
Experts were identified with interest and competence in designing TB health facilities
and encouraged collaboration by team, with technical assistance from an engineer
experienced in TB infection control at CDC. Once elaborated, the proposals then required
approval by the governmental institution responsible for approving renovations and
construction of public health facilities. Construction for both projects was delayed by an
average of 6 months because of these administrative requirements. District and laboratory
leaders played an important role by making frequent inquiries into the status of the
approval process. In the meantime, necessary equipment, materials, and supplies were

purchased.

Another step to expand DST capacity was the training and validation process for each
DST method. MSLI trained INS in DST to second-line drugs by the agar plate proportion
method; validation was completed in 2005. Concomitantly, INS trained regional
laboratory personnel in DST of first-line line drugs, by the LJ medium proportions
method. To initiate rapid DST, the Griess method was validated first at INS; then
personnel from each implementing laboratory were trained in the method. Both
conventional DST and rapid DST were validated at the regional laboratories. Samples
were collected under program conditions. DST was performed by trained personnel in the
regional laboratories. These same strains were then sent to INS for validation. Finally,
INS leaders developed standard operating procedures, including protocols for all
laboratory methods, biosafety and equipment standards, and quality assurance and quality

control procedures.
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Other activities during the preparation stage were aimed at reducing turnaround time. An
electronic laboratory information system connecting INS, regional laboratories, and
health centers to provide health personnel (physicians, nurses, and laboratory technicians)
with real-time access to culture and DST results was developed and piloted. Two
automobiles were purchased to aid in specimen transport. At the administrative level,
NTP increased the frequency of MDR TB treatment—approval meetings to reduce the

bottleneck of cases pending approval for initiation of MDR TB treatment.

Implementation Phase

After successful completion of validation procedures in regional laboratories, DST was
incorporated into programmatic services. Aggregate data on DST results were reviewed
by each laboratory on a monthly basis to monitor rates of contamination, culture growth,
and drug resistance. INS supervisors made frequent visits to these laboratories to monitor
performance and troubleshoot any challenges. For instance, when low rates of culture
growth were observed among acid-fast bacilli smear-positive samples, smear microscopy
slides from these samples were reviewed by a biologist and decontamination protocols
were reviewed. During this period, healthcare personnel were simultaneously trained in
workshops and one-on-one interactions. Laboratory and TB program directors led
workshops to review programmatic norms for soliciting each DST method and to explain
the performance and characteristics of each method. Health workers were also trained to
use the laboratory information system. Regional administrators trained providers in
patient confidentiality and established a plan for sustained Internet access and computer

maintenance after the pilot phase of the information system.

Monitoring Phase

Sustainable laboratory infrastructure depends on administrative commitment and
monitoring laboratory performance quality. Throughout the entire planning and
implementation stages, MSLI provided training to INS and regional laboratories in basic

and method-specific quality control/quality assurance.
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TB management protocols, such as DST indications and optimal DST methods, are
dynamic; they must respond to changes in regional epidemiology as well as the
availability of resources. For example, decentralization of DST resulted in an increased
demand for DST because of increased awareness of MDR TB and availability of testing.
Additionally, health professionals and patients perceived the benefit of rapid, real-time
laboratory data. This increase in demand is an example of how our ongoing monitoring
and evaluation could be applied to reassess the use and capacity of laboratory services.
Preliminary data of adherence to NTP indications for DST and rates of MDR TB among
risk groups have helped inform modifications of NTP policy. The experience thus far in
matching the appropriate DST methods to NTP norms should enable a rational
application and operational assessment of promising new DST methods. Without
adequately quantifying and responding to an increase in DST demand, laboratory
operations may become bottlenecked, and excessive demand on limited personnel could

result in deviations from laboratory protocols and a decrease in laboratory performance.

LESSONS LEARNED

TB programs faced with incorporating MDR TB treatment must often expand laboratory
infrastructure far beyond existing capacity. Although laboratory improvement efforts in
Peru have taken a decade to accomplish and are still evolving, several key lessons can be

distilled from our experience.

Responding in Time and Stepwise, Overlapping Efforts to Prevent Delays

The introduction and decentralization of DST and culture capacity can involve a wide
range of activities, ranging from obtaining permits from national authorities to purchasing
automobiles to streamline specimen transport. Attention to detail, the dedication of
human resources to push these activities along, and parallel planning and coordination of

activities can receive inadequate priority among program planners.
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Coordination of National Reference Laboratory and National TB Programs

Political commitment must include stable leadership; a strong central, coordinating unit;
and a working relationship between TB laboratories and a TB program. The importance
of coordinating laboratory and programmatic efforts may seem obvious but cannot be
overstated. Within the DOTS model, smear microscopy can be performed at health
centers with local coordination with TB services. In contrast, MDR TB treatment requires
more complex methods (culture, DST) and is usually performed and overseen at a central
site. Strategies must be informed by NTP policy and vice versa. Coordination must

persist because the needs of a TB program will likely change over time.

Importance of Operational Research

The experience in Peru was informed by operational research. The profile of a DST
method and its characteristics, when first validated in a local laboratory, may be different
from its performance, strengths, and weakness when it is operating under actual program
conditions. Operational assessment of a laboratory method or strategy is the sole means
of understanding its effectiveness when considered within the larger context of how the
method is used, associated complexities or challenges in its implementation, the
mitigation of its effect caused by other system delays, and other factors. If tools to
monitor laboratory performance are incorporated into information and reporting systems
at the outset, effective operational research can be conducted with minimal additional

resources, coupled with ongoing feedback, to create a sustainable laboratory system.
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Case Study 2. Experience establishing TB Laboratory Capacity in a Developing
Country Setting - Lesotho

Paramasivan CN, Evan Lee, Kekeletso Kao, Mathabo Mareka, G.Kubendiran, Ajay
Kumar, Salman Keshavjee, Hind Satti, Gani Alabi, Mario Raviglione, Girgio Roscigno

(Accepted for publication in the Internal Journal of Tuberculosis and Lung Disease, 2009)

Setting

Lesotho, a small, landlocked, country with limited natural resources and a population of
approximately 2 million people, is affected by both the HIV and TB epidemics, with an
estimated HIV prevalence of 25% among adults aged 15-49and a case notification rate of
605 TB cases per 100,000 population"’. As of 2006, however, TB diagnostic capacity
within the National TB Programme (NTP) was limited to smear microscopy, which was
performed in 17 microscopy centers without an adequate QA program. All clinical
specimens from MDR TB suspects requiring culture and DST had to be sent out of the
country, at high cost, to laboratories in either South Africa or the U.S. In October 2006,
the Ministry of Health (MoH) of Lesotho requested assistance, through the WHO, for

strengthening TB diagnostic services.

Establishment of TB culture and DST capacity and EQA for smear microscopy

In response a team from FIND made a laboratory assessment visit of the National TB
Reference Laboratory (NTRL) located at Queen Elizabeth II Hospital in Maseru, the
capital of Lesotho, in November 2006. The team found that significant renovation of the
laboratory was needed, essential equipment for DST was missing, and that a QA program
for smear microscopy was only partially implemented . It was evident that resolving these

issues could best be accomplished in partnership with other agencies in order to upgrade
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laboratory capacity at minimal cost. Several partners were rapidly identified, principally
Partners In Health, which was in the process of establishing a treatment program for
MDR-TB in Lesotho and the WHO. FIND provided a full-time, on-site consultant and
procurement of an instrument for automated TB liquid culture and DST, in addition to a
continuous supply of reagents. A multi-phase work-plan was drawn up for correcting the

deficiencies.

In the first phase, which covered the period May to August 2007, the NTP, Lesotho, and
other stakeholders collaborated to develop training modules and accompanying manuals
to bring the performance of sputum microscopy up to quality standards,. Laboratory
personnel were given refresher training in smear microscopy. A QA program was put in
place for smear microscopy, consisting of onsite evaluation and supervision and random
blinded rechecking of slides following standard guidelines.iii At first, this consisted of re-
examination of 15% of all slides. Based on the data from this exercise and follow-up
trainings as needed, Lot Quality Assurance Sampling (LQAS) was put in place for
external (E) QA of smear microscopy across all centers starting September 2008. The
EQA included on-site evaluation and random blinded rechecking every month to all sites
except two sites where it was done less frequently for logistical reasons. Panel testing is

being carried out periodically with slides obtained from the Supranational TB Reference

Laboratory (SNRL) in Pretoria, South Africa.
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In parallel, the NTRL was renovated; with the creation of a BSL3 facility that would
meet the WHO recommended requirements for handling liquid TB culture ¥ TB solid

culture and DST were implemented, with EQA provided by the SNRL, South Africa.

With this basis for the activities in the first phase, TB liquid culture and DST, along with
rapid immunoassay-based species identification, were introduced in the second phase.
Isolation and contamination rates for solid culture on Lowenstein Jensen media and TB
liquid culture using the BACTEC™ MGIT 960™ TB System were available by

December 2007.

In the third phase, activities to prepare for the introduction of the LPA for detection of
MDR-TB began with the construction of a clean-room facility during July and August
2008. The introduction of the assay and training of laboratory staff took place in October
2008.

Between January 2008 and March 2009, 8,569 specimens were processed for culture
including the use of both LJ and MGIT, with an overall contamination rate of 10.8%.
Considering all smear-positive cases, 87% of the samples were culture-positive. The
smear-positive, culture-negative rate calculated as smear-positive/culture-negative
divided by total number of cultures was low 104 (1.6%), and most of these samples were
from follow-up cases. However, the rate of smear-negative, culture-positive results
calculated as smear-negative/culture positive divided by total culture-positives was high:
538 (49-9%) which is not surprising considering the alarmingly high rate of HIV

positivity among TB patients.
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Fig: Number of cultures processed and contamination rates
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After validation and retraining, line probe assay has started to be used on a routine basis
in addition to liquid culture for MDR-TB suspects

The investment required to achieve this dramatic turnaround of the TB diagnostic
services in Lesotho was less than US$550,000 including: Laboratory infrastructure
upgrade - US$93,000; TB diagnostic instruments excluding the ones which were

available but unused — US$65,000; Reagents and consumables for one year —

US$280,000; human resources during the project - $90,000.

Although the whole process of upgrading TB laboratory diagnostic services in Lesotho

as described above was accomplished within a relatively short time period, there were

challenges along the way which resulted in lessons learned.
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First, it was necessary to secure political will and commitment, with full buy-in to the
process at the highest levels of the Ministry of Health as well as by the National TB
Programme, WHO, and other partners already working in the country. Secondly,
ensuring the reliable supply of reagents and consumables was at times challenging, and
required constant vigilance to ensure timely customs clearance and sufficient lead time in
ordering. The very success of the lab quickly led to high expectations and increased
demand on the lab for diagnostic testing, stretching the limits of the original facility and
lab personnel. The high profile of the project also resulted in frequent partner visits, and
requests for hand-on, on-site training for technicians from other African countries, which
at times was stressful for the staff who were busy with trying to keep up with the
workload, and who missed out on some training opportunities. This made it challenging
to maintain contamination rates within acceptable limits.

To conclude, through strong political commitment and collaboration, it is possible to
rapidly establish quality assured TB diagnostic capacity, including current methods, in a
resource-limited setting. Case detection and management for TB and MDR TB has been
greatly enhanced. From a low baseline, TB culture throughput in the lab increased by 10-
fold and has been sustained. This experience has served as a catalyst to translate policy
into practice with new diagnostic technologies. It supports global policy setting to

enhance and modernize laboratory work in developing countries.
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Resource List
Biosafety

World Health Organization. Laboratory. Biosafety Manual Third Edition. Geneva, WHO
2004. Available at:
http://www.who.int/csr/resources/publications/biosafety/en/Biosafety7.pdf

Financial resources

World Health Organization. Laboratory services in tuberculosis control, Part 1:
Organization and management. WHO 1998. Available at:
http://whqlibdoc.who.int/hq/1998/WHO_TB 98.258 (partl).pdf

World Health Organization. Planning and budgeting for TB control activities. Version 3,
Available at:
http://www.who.int/tb/dots/planning _budgeting tool/download/en/index.html

World Health Organization Global Tuberculosis Control: Surveillance, Planning,
Financing: WHO Report 2009. (World Health Organization: Geneva, Switzerland,).
Auvailable at: http://www.who.int/tb/publications/global_report/2009/pdf/full_report.pdf

Available technologies endorsed by WHO

World Health Organization. Molecular Line Probe Assay for rapid screening of patients
at risk of MDR-TB. Policy Statement. Geneva, WHO, 2008, available at
http://www.who.int/tb/features_archive/policy_statement.pdf

World Health Organization. The use of liquid medium for culture and drug susceptibility
testing (DST). Policy Statement. Geneva, WHO, 2007. available at
http://www.who.int/tb/dots/laboratory/policy/en/index3.html

Stop TB Partnership Retooling Task Force 2008. New laboratory diagnostic tools for
tuberculosis control. Available at: http://apps.who.int/tdr/svc/publications/non-tdr-
publications/diagnostic-tool-tb

Quality management

WHO Regional Office for Africa and United States Centers for Disease Control and
Prevention, Atlanta. Guidance for Development of National Laboratory Strategic Plans.
WHO-AFRO and CDC-US, 2009. Available at:

http://www.who.int/hiv/amds/amds _guide dev_nat lab_strat.pdf
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Association of Public Health Laboratories. External Quality Assessment for AFB smear
microscopy. Washington; 2002.Available at
http://wwwn.cdc.gov/dls/ILA/documents/eqa_atb.pdf

Reagents and consumables

Tools available from GLI (http://www.who.int/tb/dots/laboratory/gli/en/) include:

a recommended format for reporting of performance and stock situation at a
microscopy laboratory (intended for a push supply system)

databases of items that may be needed by various types of laboratories, with
their specifications and rough indication of cost; these need to be customised
for the country

an EXCEL workbook for automated calculation of the needs for AFB-
microscopy (for one or any number of laboratories, any level), based on few
basic input data (including the numbers of smears examined over a recent
period; can be replaced by an estimate based on detection of smear-positive
cases). It can be used both for ordering supplies as well as estimating the
needs at the lower level to be supplied. For procurement, a cost estimate can
be obtained also, provided data on current prices are part of the basic input at
set-up.

a second EXCEL workbook for use by culture, DST and molecular
laboratories. This has the same initial input requirements and functions as the
one above for the microscopy network, but it also includes a more extensive
part for correct stock keeping. The latter is even more essential for this type of
laboratory, in view of the large variety of items needed and the greater
difficulty to estimate needs correctly, except based on past consumption.

Other tools, such as a microscopy supplies request and calculation form can be
found in standard texts, i.e. the IUATLD microscopy guide.

Data management

Tools available from GLI (http://www.who.int/tb/dots/laboratory/gli/en/) include:

¢ recommended request forms: AFB-microscopy; culture and DST (paper formats)

¢ recommended formats for manual recording in TB labs (smear microscopy, bench
culture and DST registers)

¢ only for culture and DST: an electronic database meant to receive the essential
data from the request form on one hand and the bench registers on the other hand,
in Epidata software which is easily country customised by users familiar with this
software or with Epi Info

¢ recommended paper formats for reporting of various tests and by various levels:
AFB-microscopy (for one lab, including stock situation, or for an administrative
division, without stock situation); culture and DST
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electronic tools for internal monitoring and reporting, only regarding culture and
DST. These are largely automated and combine EXCEL workbooks and report
formats with the previously mentioned electronic database

paper formats for recording and reporting of microscopy EQA rechecking, besides
an electronic EXCEL workbook for entry and automatic analysis of EQA data,
simple enough to be used at intermediate level, with transmission of the complete
electronic data to national level.
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