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NOTE 

The views expressed in this report are those of the participants of the Informal Consultation Meeting on 
TB Laboratory Strengthening in the Western Pacific Region and do not necessarily reflect the policies 
of the World Health Organization. 

This report has been printed by the World Health Organization Regional Office for the Western Pacific 
for the participants in the Informal Consultation Meeting on TB Laboratory Strengthening in the 
Western Pacific Region, which was held in Ha Noi, Viet Nam, from 24 to 25 September 2007. 
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1. INTRODUCTION 

The global plan 2006-2015 for the strengthening ofTB diagnostic services has set an 
objective to implement and scale up culture and drug sensitivity testing (DST) facilities so that a 
significant proportion of the eligible population in all regions will have access to culture and DST 
services. Culture for diagnosis has not previously been included in national policies for TB 
control in high-burden countries (HE e), because of logistical constraints and uncertainties about 
the cost-benefit of culture for diagnosis during a period of basic directly observed treatment, 
short-course (DOTS) therapy service expansion. 

A Regional Strategy Plan for 2006-2010 was published by the WHO Western Pacific 
Regional Office in 2006. The plan focuses on quality DOTS; adaptation of DOTS to respond to 
multidrug-resistant TB (MDR-TB) and TB-HIV co-infection; equitable access to quality care for 
all people with TB; and surveillance, monitoring and evaluation. The emphasis is on case 
detection, including MDR-TB. Programmatic management ofMDR-TB, particularly in China 
and the Philippines, will need a rapid scaling up ofTB services, including laboratory capacity for 
quality-assured culture, identification and DST. 

Technical assistance for TB laboratory services in countries with a high burden ofTB is 
provided by laboratory experts in the network of five supranational TB reference laboratories 
located in the Region. The network has been instrumental in setting up quality assurance 
programmes for sputum smear microscopy (SSM), and for providing drug susceptibility services 
for drug-resistance surveys, external quality assessments of national reference laboratories, and 
training. A first consultation meeting oflaboratory experts, held in Manila, Philippines, in 
January 2006, provided guidance on laboratory aspects of TB control, including regional policies 
for microscopy, culture and DST, which were later endorsed by the 4th Technical Advisory Group 
meeting held in Busan, Republic of Korea, in March 2006. Acceleration of laboratory capacity
building is now required, and plans for technical assistance to countries with a high burden ofTB 
need to be reviewed and updated. 

The informal meeting of laboratory experts in Manila, Philippines, in 2006, addressed 
strategic issues in laboratory diagnosis ofTB and made the following recommendations: 

• Fluorescence microscopy is not an immediate priority for the Western Pacific Region, but 
Ziehl-Neelsen stain (ZN) microscopy services, integrated with national TB programmes 
(NTP) must be supported by effective quality assurance (QA) programmes. 

• TB culture will be required for drug resistance surveillance (DRS) and DOTS-Plus, as well as 
for QA ofTB diagnostic committees (sputum-smear-negative [SS-] TB) and operational 
research. 

• Liquid culture medium is more sensitive and has more rapid turnover times than solid 
medium, but expertise with solid medium is a prerequisite for laboratories using liquid 
medium. Simple (non-centrifuge) methods are suitable for DRS, but lack sensitivity for 
diagnosis. 

• Building of laboratory capacity, including culture, will be best achieved by a stepwise 
approach, including assessment and planning, training, capacity building, piloting and review. 
There should be prior documentation of standards, demonstration of proficiency, compliance 
with biosafety, accreditation, etc. 
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Since that meeting, the Global Plan to Stop TB 2006-2015 has emphasized the need for 
expansion of culture and DST in TB programmes. Furthermore, the Strategic Technical Advisory 
(STAG) Meeting, held in Geneva, Switzerland, in June 2007, recognized the availability of 
additional funding for TB control programmes and the urgent need for increased technical 
assistance in strengthening laboratory services. The STAG recommended adoption of liquid 
culture, initially at national reference laboratories (NRL), and identified the need for improved 
biosafety in TB laboratories. The implications of the revised definition of sputum-smear-positive 
(SS+) TB for laboratories were noted. 

This informal consultative meeting provided a review of regional culture policies, 
identified the necessary steps to implement quality assurance programmes for culture and DST, 
and reviewed options for increasing laboratory technical assistance to countries with a high 
burden of TB. 

1.1 Objectives 

The objectives of the informal consultative meeting were: 

(1) to review TB laboratory support activities in the Region; 

(2) to review regional policies for culture and drug susceptibility testing and define the 
next steps to: 

(a) implement quality assurance programmes for culture and DST in countries with a 
high burden of TB; 

(b) monitor the performance of culture services; and 

(c) monitor the performance of DST services; and 

(3) to discuss and update plans for TB laboratory technical assistance in the Region. 

1.2 Resource persons 

Resource persons included Dr Kai Man Kam, Dr Satoshi Mitarai, Dr Chris Coulter, 
Mr Richard Lumb, Mr David Dawson, Dr Peter Yip, Dr Francois-Xavier Babin, representatives 
of the supranational TB reference laboratories (SRLs) in the Western Pacific; and 
Dr Veronique Vincent, focal person for laboratory strengthening in WHO Headquarters. 

2. PROCEEDINGS 

2.1 STAG 2007 

Dr Veronique Vincent 

The meeting of the WHO Strategic and Technical Advisory Group (STAG-TB) in June 2007 
endorsed the proposed change in the definition of a new sputum-smear-positive pulmonary TB 
case. The new definition is based on the presence of acid-fast bacillus (AFB) in only one sputum 
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sample in countries with a functioning EQA system. What constitutes a functioning EQA system 
generated long discussions during the meeting. The definition of a bacteriological failure remains 
unchanged and should not be affected by this recommendation. 

The STAG also made the following recommendations on the use of liquid culture: 

• The STAG endorses WHO recommendations for the use of liquid cultures and rapid species 
identification to address the needs for culture and DST, based on a country-specific, 
comprehensive plan for laboratory capacity improvement. 

• The STAG requests that the use of liquid culture be implemented as an adequately budgeted 
"package" addressing safety, maintenance of infrastructure and equipment in laboratories, 
training of staff, transportation logistics and rapid communication of results, with a detailed 
customer plan describing the guarantees and commitments of the manufacturer. 

• The STAG recommends that liquid culture and DST be implemented in NRL as a first 
priority. Decentralization should be phased according to country needs. 

• The STAG acknowledges the need for standard recommendations for biosafety measures 
adequate for TB culture manipulation. WHO recommendations for biosafety in laboratories 
should be widely disseminated to countries before adoption of country plans and 
incorporation into WHO consultants training. 

2.2 Technical assistance and international activities by the supranational reference 
laboratories in the Western Pacific Region 

2.2.1 Hong Kong (Dr Kai Man Kam) 

• EQA in smear microscopy: Panel testing (PT) for Hong Kong laboratories, Macao NRL and 
other countries on request; On-site evaluation (OSE) of TB labs at four levels; 

• Technical support and training to provinces in China: Training to visiting technicians; 
technical advice by email; identification of submitted isolates; molecular typing of MTB; 

• Drafting of guidelines and manuals: Advice on preparation and revision of national 
guidelines, e.g. DRS; translation of EQA manual; 

• DRS: Technical advice on planning, data analysis; 

• QA of first-line drugs DST: Since 2004, annual PT for DST to first-line drugs with 30 strains 
sent to 12 laboratories (NRL and PRL) in China and Macao; 

• Collaboration on second-line DST: Work with four international laboratories on testing of 
well characterized strains against six second-line drugs; and determination of critical 
concentrations and addressing of technical issues for standard DST policy; and 

• Technical assistance to the Lao People's Democratic Republic: Review of the laboratory 
network; assistance in design, etc. ofNRL; training of TB technicians; revision of EQA 
guidelines; OSE for provincial laboratories; and plan for DRS. 
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2.2.2 Research Institute of Tuberculosis (RIT) Tokyo (Dr Satoshi Mitarai) 

• Technical assistance to various countries: Philippines (DRS, EQA of SSM, DST); Cambodia 
(DRS, EQA of SSM, culture, DST); Mongolia (DRS, EQA ofDST, operational research on 
DST probe assay) ; Yemen (DRS, EQA of SSM); Pakistan (EQA of SSM, technical advice 
on culture, DST); Zambia (TB lab established, EQA of SSM); Indonesia (EQA of SSM); 
Myanmar (prevalence survey, EQA of DST); and Malaysia (EQA of DST). 

• Laboratory training course: 8-10 technicians each year; training includes smear microscopy, 
culture, identification, susceptibility testing, quality assurance, and laboratory management. 

2.2.3 Queensland Mycobacterium Reference Laboratory (QMRL) Brisbane (Dr Chris Coulter) 

• In-country training courses on sputum smear microscopy: Vanuatu (2004); Fiji (2005); 

• In-house training course on microscopy, culture, DST: various countries; 

• EQA for microscopy: PT for most Pacific island countries; blinded smear re-checking (BSR) 
for Fiji and Vanuatu; 

• Drug resistance surveillance: Fiji and Vanuatu; and 

• Technical support: Papua New Guinea (QA of culture in NRL); Kenya (EQA, training in 
DST; introduction ofHain MDR-TB line-probe assay). 

2.2.4 Institute of Medical & Veterinary Science (IMVS) Adelaide (Mr Richard Lumb) 

• In-country training courses: Solomon Islands, Indonesia, Kiribati; 

• DRS: Targeted testing (MDR-TB) in Kiribati, Tonga, Samoa; informal DRS in 
Solomon Islands and Kiribati; 

• Technical support: Solomon Islands (site visits, network review); Indonesia (EQA by OSE 
and DST PT, support for MDR-TB management, national network strengthening); Malaysia 
(network review); and 

• Production of acid-fast microscopy handbook: Pacific, China. 

2.2.5 Merieux Foundation Project in China (Dr Francois-Xavier Babin) 

The Merieux Foundation is a charity founded in 1967. The Foundation's mission is "to fight 
infectious diseases affecting developing countries, with innovative approaches in prevention, 
diagnostics and therapeutics". 

A letter of intent has been signed with the Ministry of Health in China for three years' 
cooperation to the value of€ I million. The focus will be on strengthening laboratories, 
implementing new diagnostic tools, and human resources training. Laboratories at four levels 
will be involved: national, provincial, prefecture and county. Liquid culture, DST, molecular 
identification of drug resistance and molecular typing could be applied. The evaluation mission 
took place in Heilongjiang Province and Zhejiang Province. 

The Foundation will try to evaluate the impact ofthe new tools versus cost, for a replication on a 
large scale. The project will be performed as "operational research" in collaboration with the 
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Ministry of Health (project management committee) to explore and evaluate the relevance of new 
approaches in the Chinese context. 

2.3 Rapid culture 

Dr Veronique Vincent 

Culture has been proven to be far more sensitive than microscopy in detecting tubercle bacilli in 
clinical samples, at concentrations as low as 10-100 bacilli/ml. Culture increases the power of 
case-finding by up to 25% relative to that of microscopy alone. Culture is specific and detects 
only viable bacilli. Microscopy is a relatively simple technique, and is rapid, robust and 
inexpensive. Testing by culture is much slower and uses more complicated procedures, and 
should be performed in facilities with appropriate biosafety features (biosafety levels 2 or 3). 

Culture has traditionally been performed on solid egg-based medium, such as Lowenstein-Jensen. 
Commercially-prepared liquid media, such as radiometric Bactec, Mycobacterial Growth 
Indicator Tube (MGlT), and Bact-T-Alert, are now being used in modem laboratories. A major 
advantage of the liquid media is their suitability for automated detection systems. Liquid media 
are recognized for their more rapid detection (incubation times reduced by up to 50%), as well as 
their improved sensitivity relative to solid media. Commercial liquid media are much more 
expensive than solid material, and are more prone to overgrowth by contamination organisms 
(partly dependent on the decontamination metnod). 

Handling of liquid mycobacterial cultures requires higher levels of skill than with solid media, on 
which visible colonies will usually suggest the presence of MTBC. 

Automated liquid culture systems are particularly suited to DST, reducing the time by more than 
50% and eliminating problems due to loss of drug activity during inspissation. Furthermore, the 
accuracy of drug concentrations is optimized by the use of commercially-prepared solutions. 

However, liquid culture systems do not provide quantitative assessments and therefore may not 
be suitable when quantitative measurements are necessary for appropriate case-management, such 
as during a follow-up ofMDR-TB cases under treatment. 

2.4 Biosafety 

Mr David Dawson 

The responsibility for biosafety in laboratories is necessarily shared by both management and 
staff. Management has obligations to provide a safe working environment, personal protective 
equipment, educate staff, monitor compliance, etc., while staff are required to become informed 
on safety matters, comply with standard procedures, cooperate in health monitoring, etc. 

The level of biohazard (relative risk) in TB bacteriology varies greatly with the procedures. 
Sputum-smear microscopy performed by trained technical staff is at the lower end of risk, 
manipulating bacterial mass of MDR-TB for DST, etc. carries the highest risk. International 
biosafety guidelines recommend that TB bacteriology is to be performed at biosafety levels 
(BSL) 2 or 3, as defined in the WHO Laboratory Biosa/ety Manual 3"' Edition, Geneva 2004. 

The majority of peripheral laboratories perform sputum-smear microscopy at BSL-I (i.e. without 
the protection of a biological safety cabinet [BSC]). Although guidelines speci/)' that culture and 
DST must be performed at BSL-3, most laboratories performing MTB culture would not 
presently meet the BSG3 specifications, such as engineering requirements: e.g., ducted exhausts 
from BSCs, "sealable" windows to allow fumigation (decontamination). The additional cost 
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(purchase, maintenance) of BSC Class II versus Class I might not be justifiable in 
mycbacteriological settings. BSC I offer high-level protection of the operator. 

Biosafety is generally underappreciated in strategic planning ofTB laboratory services. 
Provision of appropriate levels of containment requires considerable expenditure; such funding 
must be recognized and included in budgets. 

A standard TB laboratory safety assessment tool covering key areas, such as building, ventilation, 
security, facilities, waste handling, etc., could be used for data gathering in planning for biosafety 
strengthening. A complementary checklist could be used as a self-assessment tool by technicians 
in monitoring local compliance. 

The variations in government biosafety regulations and standards from country to country are 
complications for consultants making recommendations on local biosafety upgrades. 

2.5 Laboratory capacity 

Mr Richard Lumb, Dr Philippe Glaziou, Dr Veronique Vincent 

Measurement of laboratory capacity allows decisions to be made regarding the ability of the 
laboratory network to meet the requirements of the local NTP. Key issues for countries in the 
Western Pacific Region include the high TB burden in large populations, evidence of emerging 
drug resistance, the increasing impact of HIV infection, scarce resources, and the challenges 
imposed by geographical features. 

Laboratory capacity can be measured by considering the laboratory distribution (popUlation 
coverage); hierarchical arrangements and levels of staffing, training and infrastructure; levels of 
testing, compliance with EQA and certification; and the adequacy of the budget. 

In countries in the Western Pacific Region with a high burden of TB (HBC), the number of 
microscopy centres varies from over 3000 in China to just 34 in Mongolia. Most have few 
culture laboratories, although China has 327 and Viet NamiS. The Lao People's Democratic 
Republic has none. Apart from China (IS7), DST is performed in just one or two facilities in 
Cambodia, Mongolia, the Philippines and Viet Nam. Overall, just a few laboratories use liquid 
media. The number of locations complying with BSL-2 or 3 requirements is also small. 

Coverage by microscopy (laboratories per 100000 population) ranges from 0.25 in China to 
2.6 in the Lao People's Democratic Republic. For countries with DST, the coverage 
(per 5 million population) ranges from 0.2 in the Philippines to 1.9 in Mongolia. Coverage by 
DST laboratories (per 10 million population) ranges from 0.24 in Viet Nam to 3.S in Mongolia. 

Considering quality-assured microscopy, population coverage is more than SO% for five HBCs, 
but is less than 30% in Cambodia and Papua New Guinea. In terms of unsatisfactory EQA, 
Papua New Guinea has scores of 50%; others are less than 25%, with China less than 5%. The 
frequency of corrective action (as deemed necessary by EQA results) was scored as 100% for 
Cambodia, China, Mongolia and the Philippines. The Lao People's Democratic Republic's score 
was 68%, Papua New Guinea's 26%, and no score was known for Viet Nam. With regard to the 
percentage of microscopy units with documented, satisfactory laboratory performance, five HBCs 
had scores between 75% and 90%; for Cambodia the score was 23% and for Papua New Guinea, 
5%. 

It is noted that there are five supranational reference laboratories within the Western Pacific 
Region (Tokyo, Seoul, Hong Kong, Brisbane, Adelaide) providing technical support, EQA, DST, 
DRS, etc. to various countries. 
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Budgeting for implementation of new recommendations (liquid culture, DST, etc.) must account 
for numerous items of high initial (and maintenance) cost. These include automated culture 
systems (US$ 36 000), autoclaves (US$ 28 000), centrifuges (US$ 18000), biological safety 
cabinets (US$ 14 000), distilled water systems (US$ 6000), and incubators (US$ 5000). The 
establishment cost for a facility with four technicians and liquid culture is more than 
US$ 250 000. Use of solid medium reduces the cost by approximately one-third. 

2.6 Ouality assurance of culture 

Dr Peter Yip 

Major areas for QA testing of culture are (I) culture medium (2) specimen decontamination, and 
(3) incubation conditions. As examples, it is essential that the ability of the culture medium to 
support the growth of mycobacteria is confirmed before routine use and that it will maintain 
integrity during the lengthy period of incubation (eight weeks). Specimens for culture should be 
transported in cool conditions and processed as soon as practicable (few days). The digestion 
procedure must be adequate to release tubercle bacilli from the mucus while killing the majority 
of non-mycobacterial organisms; too harsh conditions will render mycobacterium tuberculosis 
(MTBC) non-viable. Incubation conditions must be well controiIed at around 34-37° C to allow 
growth ofMTBC. 

QA of culture can be considered along similar lines to microscopy: panel testing, re-checking and 
on-site evaluation. Panel testing with simulated sputum is operationally difficult due to problems 
in preparing uniform, dilute suspensions ofMTBC in a "soup" of other hacterial flora (staph, 
strep, etc). Pre-shipment freeze-drying is a potential cause of loss of viability. Generally, tests 
with artificially prepared sputa are not a good measure of laboratory performance. 

Re-checking (e.g. repeat testing of a divided specimen or of a second sample from the same 
patient) is logistically difficult. There is a risk that tubercle bacilli will not be distributed evenly 
between aliquots or between samples from the same patient. Moreover, in order to prevent the 
overgrowth of flora in sputum, the re-checking specimen has to be stored and transported in cool 
conditions. This would make re-checking an impractical way of QA in most developing areas. 

On-site evaluation (by consultants or reference laboratory personnel) permits assessment ofthe 
laboratory under working conditions, but does not allow observation over time. As for 
microscopy services, this form ofEQA is expensive and impracticable for networks with many 
laboratory units. 

Quality control in culture laboratories could be achieved through trained personnel who 
understand the principles of the procedure and are skilled at troubleshooting and looking for 
explanations for unusual or unexpected results. Internal quality control that covers a range of 
checks performed frequently during working conditions will ensure high performance standards 
in culture laboratories. There should be daily checks and recording of incubator temperatures, 
titration of digestant sodium hydroxide with standard hydrochloric acid, and regular checking of 
centrifuge performance (3000 g) using a tactometer. The quality of the media prepared in-house 
should be checked with standard suspensions of Mycobacterium fortuitum before use, as well as 
by standard MTB strain (50-100 CFU) for final assessment afterwards. 

Basic laboratory performance indicators (statistics) are useful QA tools. These include 
contamination rate, positive culture rate, average time to positive report, etc. When plotted over 
time and stratified by microscopy result (positive or negative) these can provide visual evidence 
of consistent performance of a high standard. 
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2.7 Quality assurance of DST. including to second-line drugs 

Dr Kai Man Kam 

Quality assurance in DST includes both internal controls and external quality assessment tools, 
e.g. a panel of well characterized strains, some in duplicate, is distributed to participating 
laboratories for blind testing. 

Key elements of quality control include the quality of drugs, accuracy of preparation of 
drug-containing media, standardization of inoculums, incubation time and temperature. 

External quality assessment (EQA) is recognized as the best means of measuring a laboratory's 
proficiency in DST. Analysis of results provides data on predictive values (PV) (susceptible and 
resistant), reproducibility and efficiency (or accordance). Inter-laboratory comparison provides a 
measure of relative proficiency of individual laboratories. The network of supranational 
reference laboratories has been participating in panel testing (first-line drugs) since 1994, and 
results have been published. In summary, results for isoniazid (INH) and RIF have been 
acceptable, while tests against ETH and STR have been less reliable. 

For four years, the Hong Kong reference laboratory has conducted DST EQA by panel testing 
(first-line drugs) for laboratories in China that participated in DRS. In 2007, 13 laboratories took 
part (results not yet analysed). In 2006, resistance to STR, RIF and INH was detected with high 
degrees of accuracy (>90%). Susceptibility to RIF, INH and ETH was detected with similar 
accuracy (>90%), while susceptibility to STR was frequently misinterpreted (78% accuracy). 
Critical analysis of individual results enabled appropriate corrective actions in several 
laboratories. 

Multi-centre testing ofMTB against second-line drugs has been the subject of few publications to 
date. A study involving 10 SRLs showed an excess of reports of resistance, particularly to 
kanamycin and ethionamide. To a lesser degree, false susceptibility was an issue for PAS and 
ethionamide. Tests for cycloserine resistance have been shown to be generally unreliable. There 
is concern that inaccurate testing for resistance to second-line drugs might be (artificially) 
increasing the difficulties in managing MDR. A major cause of difficulty with second-line MTB 
panels is the scarcity of strains that are mono-resistant, rather than extensively drug-resistant 
(XDR) TB, for example. 

2.8 Drug resistance surveillance 

Mr Richard Lumb, Dr Masaki Ota, Dr Philippe Glaziou 

Drug resistance surveillance requires laboratories with demonstrated proficiency in DST and a 
proven capacity to deliver the required testing services over the duration of the project. The 
laboratories must have participated in appropriate panel testing, typically involving a 
supranational reference laboratory. Ideally, there should be on-site assessments by a consultant 
familiar with DST requirements. Key laboratory personnel must be engaged at the planning stage 
of DRS to build cooperation and accountability, with commitment to the success of the project. 
There must be an assured budget, along with agreed time-lines so that results will be delivered on 
schedule. The costs of the laboratory component in DRS are frequently grossly underestimated, 
leading to poor outcomes. All procedures must be standardized, documented and endorsed by a 
reference laboratory with experience in DRS. Once the project is under way, there should be 
frequent reviews demonstrating compliance with agreed procedures, reporting times, etc. On 
completion, a critical debriefing can identifY shortcomings that might have compromised the 
success of the project. 
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To date, the highest rates ofMDR-TB among new patients have been recorded in various 
provinces of China, with occasional cases recorded in most other countries in the Western Pacific 
Region. Data are either sketchy or unknown for several HBCs. DST is conducted routinely on 
all TB cases in countries such as Australia, Japan and New Zealand. Formal DRS has been 
carried out in several Chinese provinces, Cambodia, and a few provinces in the Philippines. 
Non-representative data on DST are available for Pacific island countries, such as Fiji, 
Solomon Islands and Vanuatu. 

2.9 Molecular rapid assays 

Dr Chris Coulter 

The genetic basis for resistance to the majority of anti-TB drugs is now known. Even so, with 
occasional strains, the mutations responsible for in-vitro resistance against certain drugs are yet to 
be identified. Thus, the sensitivity in detecting resistance by genetic-based systems is not yet 
100% (relative to phenotypic methods) for all drugs. Regardless, molecular tests (applied directly 
to sputum or indirectly to isolates) offer great opportunities for presumptive identification of DR 
in MTBC. The major advantages of DR testing by molecular methods are (I) speed (hours rather 
than weeks), (2) safety (killed organisms are tested), and (3) standardization (commercial test 
kits). On the other hand, commercial kits generally cover only INH and RIF; in-house methods 
can test for other drugs. 

Two commercial molecular tests for DR are the Inno LIPA RIF TB and the Hain MDR-TBIMDR 
TB Plus (INH and RIF). Both kits rely on amplification of key regions ofthe TB genome, 
followed by a color-based hybridization assay involving probes fixed to a synthetic strip. 

Studies to date have shown that the Hain product detects 98.7% of all RIF-resistance when 
working with isolates and 96.8% when applied to sputum. For INH, the corresponding figures 
are 88% and 87.8%. The Inno strip detects around 92% of RIF resistance in isolates. QMRL has 
tested the Hain strip in the Central Reference Laboratory in Nairobi, Kenya. Considering local 
constraints, the trial showed that such techniques have potential in high-burden countries where 
there is presently limited technical expertise in molecular- procedures. The Hain strip is being 
tested as a FIND project in Nepal, as well as in Kenya. The material cost for the strip is around 
US$4. 

Reliable molecular DR tests on sputum might give confidence in determining drug therapy, and 
remove the need for standard culture. It was noted that most data on the utility of molecular tests 
for DR have come from reference laboratories, but that the international response to avian flu has 
increased molecular skills in public health laboratories. 

2.10 Duality assurance ofmicroscoov: the case of China 

Dr Philippe Glaziou, Dr Liu Yuhong 

China has up to six levels ofTB service, starting with the township laboratory at the periphery 
and leading up to the National Reference Laboratory. Intermediate levels include county, 
prefecture, province and region. The fact that there is great variation in population sizes serviced 
by the individual levels complicates the picture. Many township laboratories have small 
workloads. A further problem when assessing the quality of laboratory diagnosis in China is the 
extensive network of general hospitals working outside the NTP, where microscopy services are 
not quality-assured. 
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The multilevel laboratory network in China is unlike the typical three-tiered system in other 
HBCs, such as Viet Nam. The designated service level is not indicative of workload or 
proficiency, particularly at the prefecture level. All smears from township laboratories are 
checked at county level. Cross-checking of slides from counties (random sample) is conducted 
between other county laboratories, with the prefecture level serving as second-level controller 
(for 10% of slides plus discordant slides). Panel tests are conducted between NRL, provincial 
and prefecture levels. 

The highly decentralized laboratory network structure makes QA inefficient. The NRL provides 
insufficient support for the provincial level in providing QA to the prefectures. Frequent panel 
testing at higher levels is of questionable value. The cross-checking burden at county level is 
likely to compromise routine diagnostic services. On-site evaluation as an EQA tool is rarely 
utilized in China. 

2.11 Pacific Tuberculosis Laboratory (PATLAB) 

David Dawson 

PATLAB was established in 2004 at the second Stop TB Meeting in the Pacific, held in Noumea, 
New Caledonia, as ajoint project supported by the Centers for Disease Control (CDC) of the 
United States of America, the Secretariat of the Pacific Community (SPC) and WHO. Its overall 
objective was to provide technical and operational support to TB laboratory services in Pacific 
island countries and areas. The need for such support was recognized in view of matters such as 
the isolation of the Pacific island countries, their generally small popUlations, their low case 
numbers, their limited access to reference laboratories and experienced personnel, and the relative 
inexperience of local technicians in TB diagnosis. For these reasons, implementation of 
recommended quality assurance programmes, and provision of higher-level services such as 
culture and DST, was generally beyond the capabilities of microscopy centres in the Pacific. The 
Stop TB Unit, WHO Western Pacific Regional Office, serves as the secretariat to PA TLAB. 

Prior to the advent of PA TLAB, several Pacific island countries had established links with 
mainland laboratories in Australia and the United States of America, and various agencies had 
provided technical support through visits by consultants. The development of P A TLAB 
formalized those links, to the extent that almost all Pacific island countries were partnered with a 
mainland reference laboratory willing to provide advice and support for EQA (site visits, panel 
tests and blinded slide rechecking) and DST (formal surveys and targeted testing in cases with 
suspected drug resistance). All United States-affiliated Pacific islands (USAPI) were linked to 
Microbial Diseases Laboratory, San Francisco, through CDC-funded agreements. Countries in 
the South Pacific were linked to either Queensland Mycobacterium Reference Laboratory in 
Brisbane, Australia, the Institute of Medical and Veterinary Science in Adelaide, Australia, or the 
Pacific Paramedical Training College in Wellington, New Zealand. Such laboratories were 
named Pacific TB Reference Laboratories (PTRL). These arrangements remain in place, with the 
exception that support for USAPI is now provided by the Diagnostic Laboratory Services, 
Honolulu. While it was envisaged that laboratories in French-speaking Pacific island areas 
(French Polynesia, New Caledonia and Wallis and Futuna) would work with the Pasteur Institute 
in Noumea, to date this network has not been developed. 

PATLAB has played a key role in the introduction ofTB laboratory services in two countries and 
expanded microscopy services in another two. The technical skills of laboratory staff have been 
enhanced through on-site training, subregional training and regional training courses and 
workshops (Stop TB Meetings in the Pacific, and Pacific Island TB Controllers' Meetings, 
PITCA). Technicians have acquired knowledge and skills in quality assurance and laboratory 
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management. Several countries have participated in blinded slide rechecking, and all have 
received panel tests. Drug resistance surveys have been conducted in Fiji, Solomon Islands and 
Vanuatu, while all new cases in USAPI receive DST. Expert laboratory support (as well as 
clinical advice) has been provided to NTPs in several Pacific island countries in instances of 
proven MDR-TB. 

Summary reports on PA TLAB activities and DRS have been prepared by the PATLAB 
Coordinator. 

2.12 Technical assistance and international activities by the supranational reference 
laboratories in the Western Pacific Region 

As laboratories in HBCs develop capacity, they are placing additional demands on reference 
laboratories (WHO collaborating centres, supranational reference laboratories). Although keen to 
continue to increase their collaboration with WHO, many reference laboratories are limited by 
commitments to regular services in their own organizations. The frequent absences of WHO 
consultants (typically senior staff) is difficult to justify, and requires understanding and support 
from local management and other staff. 

Adelaide is heavily committed to DRS in Indonesia (WHO South-East Asia Region) and 
organizational support in Solomon Islands (WHO Western Pacific Region); Brisbane will be 
working extensively with Papua New Guinea and the Pacific islands; Hong Kong is collaborating 
on several projects in China. 

There is concern about the scarcity of scientists in reference laboratories with the experience 
necessary to carry out on-site evaluations, training, etc. With additional funds, WHO would 
consider long-term fellowships, maybe up to one year, for technicians from HBC. The shift to 
more complex methods (liquid culture, DST, molecular tools) will require more intensive training 
of technicians. 

Key focus areas in the immediate future should be building capacity ofNRL in the HBC with a 
view to strengthening the national laboratory network, including technical skill in DST. 
Consultants should assist in planning for Round 8 of the Global Fund to Fight AIDS, 
Tuberculosis and Malaria, ensuring adequate funds are identified for expanding local laboratory 
services. Reference laboratories could possibly serve as sub-recipients in the Global Fund 
process. A workshop, funded by the WHO Western Pacific Regional Office, on strengthening 
NRL capacity in HBC would allow consultants and responsible scientists from HBC to assess 
needs and plan for in-country training and network-building. 

3. CONCLUSIONS AND RECOMMENDATIONS 

3.1 Recommendations to WHO 

(I) WHO should provide guidance on BSL definitions that include the appropriate matching of 
BSL level with each TB laboratory procedure, prioritized according to risk. Engineers skilled in 
the design and construction of laboratories should be involved in developing the BSL definitions 
and their advice should be sought in the establishment and maintenance of biocontainrnent TB 
laboratories in high-burden countries. 



13 

(2) WHO should develop TB laboratory biosafety assessment tools, including self-assessment 
and data-collection tools. 

(3) WHO should provide technical guidance on tbe expansion and monitoring of culture and 
drug susceptibility services in countries, including: 

(a) developing a biosafety manual for culture and DST; 

(b) accelerating tbe development of laboratory standard operating procedures for culture 
and DST; 

(c) developing guidelines for quality assurance of TB culture, including liquid culture; 
and 

(d) developing specifications for a computerized intra-laboratory information system for 
TB culture and DST. 

(4) WHO should ensure tbat the SRLs are involved in tbe planning and implementation of the 
laboratory component of DRS, including during tbe development of tbe protocol and preparation 
for the survey, ensuring the laboratory requirements are met for the DRS, and ensuring the quality 
of results. 

(5) WHO should involve tbe SRLs and NTRLs in the development Global Fund proposals to 
incorporate funding needs for scaling up laboratory capacity and ensuring biosafety and quality in 
countries. 

(6) WHO should assess the performance and utility of rapid tests, including molecular techniques 
for the diagnosis ofTB drug resistance in the Western Pacific Region. 

(7) WHO should consider tbe broader health systems perspectives in strengthening the TB 
laboratory network, including ensuring linkages with other components and initiatives within tbe 
health system that can contribute to a strong TB laboratory network, or harnessing the 
contribution of the TB laboratory network in strengthening the overall laboratory systems at 
country level. 

(8) WHO should promote the use of formal mechanisms (e.g., accreditation mechanisms or 
regulatory frameworks) in countries tbat address tbe different components oflaboratory quality, 
including: (a) personnel, training, SOPs; (b) infrastructure, equipment; (c) safety; (d) EQA 
performance; and (e) inspection. 

3.2 Policy recommendations on EOA ofTB sputum microscopy to countries 

(I) Countries are urged to adopt the new case definition for smear-positive TB, as recommended 
by the STAG, provided tbat the following criteria for a functioning EQA system are met: (a) 
100% coverage of BSR of all TB microscopy units; and (b) sustained satisfactory performance of 
at least 80% of the TB microscopy units over a three-year period. 

(2) Countries are urged to review the current number and distribution of the network of 
laboratories and to implement measures to achieve a balance between ensuring access and 
adequate service on the one hand, and maintaining staff proficiency and effective provision of 
EQA on the otber. 
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(3) Countries should continue to document laboratory culture service coverage and workload in 
all public and private facilities, including hospitals. 

(4) Countries are urged to assess their future requirements for culture and DST, based on the 
guidelines on the recommended indications for culture. In order of priority, TB culture is 
indicated for: 

(a) DRS; 
(b) supporting programmatic management ofMDR-TB, and TB-HIV collaborative 

programme; and 
(c) individual patient care (after quality-assured microscopy has been established). 

It is recommended that liquid culture, which shortens the time for diagnosis and DST, be 
considered most relevant for an individualized approach to programmatic management of 
MDR-TB and diagnosis ofTB among persons living with HIV. 
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