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1. INTRODUCTION 

The Second Regional Seminar on Health Laboratory Services, organized 
by the WHO Western Paoifio Regional Offioe, was held in the WHO Building, 
Manila, from 5 to 15 December 1972. 

Sixteen partioipants from fifteen countries and territories attended. 
Participants, observers, consultants, temporary adviser and members of the 
WHO seoretariat are listed under Annex 1. The programme of the seminar 
appears in Annex 2. The seminar was oonducted in the form of plenary 
sessions, of whioh there were fourteen. 

It was opened by Dr Francisco J. P1, Regional Director. He stressed 
the importance of the organization and management of the health laboratory 
servioes and the training and specialization of technioal and scientific 
laboratory personnel, which are essential factors on which depends the 
efficiency of the laboratory services as an integral component of every 
national health service. He proposed that the seminar should investigate 
means of strengthening collaboration among various oountries and 
territories in the Region, with a view to exchanging information on 
reference services, quality oontrol, training of personnel and assistance 
in emergency situations. 

As seminar officers, Dr J. Sumpaico from the Philippines was elected 
as Chairman and Dr Ounhuan Pathammavong, from Laos, as Vice-Chairman. Four 
moderators and ten rapporteurs were selected from the participants. The 
Director was Dr U. Pentti Kokko. 

Working papers, presentations and WHO documentation which served as 
basis for discussion are given in Annex 3. 

Discussions were of much value as they were the reasoned and reasonable 
contributions of all congerned. The report, therefore, represents a combined 
effort in every sense. 

The seminar was formally closed on 15 December 1972. 

2. OPENING DISCUSSION 

2.1 Terms of reference 

Before entering into a discussion of the main objectives of the 
seminar. it was thought necessary to define certain terms used throughout 
this report. These are: 

Public health laboratory functions: "to safeguard the health of the 
community against infectious, epidemic and occupational disease"l. 

~ld Hlth Org. techno Rep. Ser., 1959, No. 161, p. 12. 
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Hospital laboratory functions: "to provide those clinical laboratory 
services which apply the knowledge and techniques of basic sciences to 

f i " 1 diagnosis, prognosis, treatment, and prevention 0 d seases • 

Health laboratory service: "a laboratory service grouping together 
all the laboratories used in both preventive and curative medicine; this 
includes public health laboratories, hospital laboratories and other 
laboratories which in some way deal with the health of the people of a 
country. whether considered individually or collectiveli,.2 

2.2 Complexity of situations in the western Pacific Region 

During the opening discussion, it was recognized that meeting the 
seminar objectives would be an undertaking of much magnitude. probably 
greater than in any other region, as the countries and territories of the 
Western Pacific Region present a wide spectrum in every respect; namely. 
size (distances), terrain, climate and density of population; cultural, 
economic and industrial development; the system of government; the character 
and degree of environmental pollution; the most prevalent diseases; the 
funds available for health services; and, as a result of all these important 
variables, the present status of development of their laboratory services. 

It is probably impossible, therefore. to design a laboratory system or 
systems which could be adopted without modification by all countries of the 
Region, and it is unlikely that the conclusions and recommendations of the 
seminar can all be adopted by each country, unconditionally, in the same 
fashion. 

2.3 Need for greater recognition of the importance of health 
laboratory services 

The most important point stressed in the opening discussion was that 
at present the importance of laboratory services of a country tend to be 
overlooked by the administrators concerned in the planning of general 
health services, although, in general. national health administrators 
acknowledge that the laboratory services are important. The reasons cited 
for this are: 

(a) The high cost of laboratory services. 

(b) The laboratory services are often poorly organized, and their 
role in the health care of the community is not always clearly 
recognized. 

(c) The services provided by the laboratories are usually impersonal 
in nature, hence much of the prestige they deserve is obscured 
or lost in the more tangible relationship existing between the 
clinician and patient. 

~ld Hlth arg. techno Rep. Ser., 1959. No. 161, p. 3. 

~ld Hlth arg. techno Rep. Ser., 1962. No. 236. 
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(d) There is lack of realization by the general public of the 
true contributions being made by laboratories in the 
curative, preventive, and control aspects of disease. 

The remedial measures suggested are: 

(a) The director of the health laboratory system should become 
more involved in presenting a true picture of the laboratory 
work and problems to the ministry. He should also be a 
member of the ministry's committee of planning. This is 
discussed more fully in section 3.5. 

(b) In pronouncements from the ministry, greater acknowledgement 
should be given to contributions by the laboratory servioes. 
This increased awareness may be achieved through public 
relations reports, especially during occasions of epidemic 
outbreaks or other significant ocourrences. Annual reports of 
the laboratory services and the health services should highlight 
laboratory contributions made during the year. 

(c) Laboratory staff should not avoid publicity, especially when it 
will bring credit to the service. 

(d) A most important factor in obtaining recognition for the 
laboratory services is the maintenanoe of a high standard of 
performance. 

3. CRGANIZATION OF IABCRAT<RY SERVICES 

3.1 Position of the laboratory services within the national health service 

A country's laboratory service should fit into the national health plan 
which in turn should be an integral part of the national development plan 
and adapted to the administrative system of the country. This situation 
varies so much throughout the Region that several different laboratory 
systems exist. Each aims at providing laboratory services at central, 
intermediate and peripheral levels with a realization that at all levels 
the laboratory work must include services to the individual and the 
community, that is, clinical laboratory and public health work. 

3.2 Planning of a health laboratory service 

The planning of a health laboratory service should begin with an 
analysis of the efficiency, cost, and structure of existing laboratory 
facilities. The director should then plan for future laboratory needs 
within the limit of the nation's resources, special care being taken to 
prevent duplication and conflict with other elements of the health services. 
Once approval has been obtained, planning should move into the programming 
phase with a timetable of execution. Modification of activities should also 
be kept in mind to cope with altered circumstances. 
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3.3 Legislation 

A country's laboratory organization, whatever the type, should be 
based on appropriate legislation in order to ~rovide the necessary 
stability and define its main functions and responsibilities. 

There are two basically different types of legislation concerning 
the functioning of laboratory services. One deals with the laboratory 
service itself; the other, if existing, deals with the licensing. 

3.3.1 Legislation on laboratory services 

The existence of a laboratory service should be established by law 
to assure stability and define authority and responsibility. The law 
should be brief, as in the United Kingdom, with regulations being 
promulgated as found necessary. 

3.3.2 Lioensing of laboratories 

In several countries of the Region, there is a marked proliferation 
of private laboratories, accelerated by the introduction of "do-it-yourself" 
kits. On the whole, these laboratories are basically profit-motivated; 
some are small, not in charge of pathologists, and their work may be 
unsatisfaotory. This applies also to private blood banks. All such 
laboratories should be subject to licensing, which should be a responsibility 
of the health laboratory services. 

3.4 National Health Laboratory Service 

The first type of laboratory system considered is the so-called 
heal th laboratory service (HLS) (definition in para. 2.1) which combines all 
forms of medical laboratory work at all three levels, with the Director of 
the service having complete administrative and technical control of all 
staff and all aspects of work within the service. Technical control is 
easily possible as laboratory tests are standardized for the individual 
and for the community. Administrative control is less easy to obtain but 
is essential for the eoonomy of both money and manpower. One very real 
danger, however, to be guarded against in a combined service, is that one 
section of the work, for example clinical, may grow at the expense of the 
other. The solution to this problem is a matter of internal organization 
and can be aided by housing the laboratory adJaoent to the hospital rather 
than inside it. 

In the oreation of an HLS, it is necessary to consider the problem of 
the small laboratories and institutions whioh have been established in 
developing oountries to meet special needs and problems, such as tuberculosis, 
malaria, etc. In spite of the undoubted earlier success achieved by such 
special laboratories and institutes, the cost of laboratory services is now 
such that they must be rationally incorporated into the HLS. One possible 
exception is the environmental hygiene laboratory which is discussed in 
section 4.7. 
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3.4.1 Health laboratory service in developing countries 

Developing countries should, where possible, strive to obtain a fully 
integrated fIlS even if this means breaking down an existing system. In 
addition to making the best use of available money and manpower, a fully 
integrated service has the following advantages: 

(a) expensive equipment will be made available for both public 
health and clinical diagnostic work as required; 

(b) the integrated service can conduct much more effectively a 
quality control system and such large-scale developmental 
work as standardization of laboratory reagents and methods, 
in addition to providing a logistics service to all 
laboratories. 

3.4.2 Direotor of a health laboratory service 

A great deal will depend on the choice of the director of health 
laboratory service, who "must be a medically qualified specialist in 
laboratory sciences with an understanding of public health".l This 
in no way suggests that a research institute director could not be a 
scientist • 

The HLS director should be an administrator and a member of the health 
ministry planning committee. He should provide an advisory service to 
health authorities at all levels. 

3.5 Alternative systems 

3.5.1 Decentralized system of laboratory services 

A national HLS system is much the most rational and effective way of 
utilizing available money and manpower. However, the administrative system 
in certain countries prevents the adoption of such an integrated system. 
Modification is necessary, especially where there is decentralization of 
authority, with the country divided into regions or provinces, each 
empowered with local autonomy. These autonomous area administrative 
authorities are not answerable to the health ministry, and the operation 
of the regional and peripheral laboratories is vested in regional and local 
administrative officers. This means that laboratory activities and 
standards are contingent on the ability and initiative of local laboratory 
workers and health administrators. 

In such a system, where the administrative authority is fragmented, 
the cental laboratory director should at least be given technical 
supervision of the lower echelon laboratories and responsibility for the /' 
organization of quality control activities. This may prove difficult in 
practice. 

lwld H1th arg. techno Rep. Ser., 1972, No. 491. 
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3.5.2 Other systems 

In other systems the efficiency of labv~atory services may be 
further eroded by dividing the service into public health and clinical 
components, the public health laboratories being placed under a deputy 
director or even an assistant director of health services, and the 
clinical laboratories fragmented further into individual hospital 
laboratories each answerable to the hospital medical superintendent, who 
in turn is answerable to the deputy director in charge of hospitals. 
This system carries the danger of uneconomical duplication of equipment 
and manpower which smaller countries particularly can ill afford. 
Co-ordination of activities between the public health laboratory and 
clinical laboratories is thus essential. For example, the public health 
laboratory may well undertake the microbiological work of the clinical 
laboratory which in turn may undertake some chemistry activities of the 
public health laboratory. 

).6 Committees 

In the discussions on the structure of a laboratory service, attention 
was drawn to the value of committees to assist the laboratory director in 
his work as he cannot be expected to possess expertise on all branches of 
laboratory work. Committees which may help include: 

).6.1 Co-ordinating committee 

A co-ordinating committee at policy level is necessary in countries 
where health laboratory and related services are dispersed among different 
ministries. 

Internal co-ordination at technical level within the ministry of health 
is usually best done on a personal basis. It is the responsibility of the 
director-general to assure that such co-ordination exists. 

:3.6.2 Advisory committee 

The chairman of this committee should be the director of the HIS. 
It could, with advantage, include laboratory workers, university faculty 
members, etc. It m~st be understood that this committee has only an 
advisory function. 

3.6.3 Ad hoc committees 

The director of the laboratory service should have the authority to 
form ~ hoc committees, when required, for conSUltation in scientific and 
technical matters. 

It is realized that in small developing countries experts may not be 
available to form committees of any value. 

. 

• 
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4. lABORATCRY FlJrcTIONS AND ACTIVITIES 

The primary function of a health laboratory service is "to assist in 
the identifioation and oontrol of all significant health problems in the 
country by providing information sufficiently specific and reliable to 
enable medioal and health authorities to take proper aotion".l 

The types of aotivity to be carried out at the oentral. intermediate 
and peripheral levels. will depend on the disease problems of the country 
and on the available money and manpower. The principles are well desoribed 
in the third and fifth reports of the WHO Expert COIIIIIittee on Health 
Laboratory Servioes2 and may be summarized as below. 

4.1 Central laboratory 

The oentral laboratory shOUld be the administrative and teohnioal 
headquarters of the HLS and must provide a fully integrated publio health 
and clinical laboratory servioe. It wIll have :1JIIportant referenoe and 
referral funotions. be responsible for the seleotion and standardization 
of media. reagents. equipment and procedures. provide adequate training 
and retraining facilities for all oategories of statf, qualit7 oontrol, 
and liaison with other laboratory servioes. Where legialation exiata. 
the oentral laboratory may have important licensing responsibilities. 
Another very important responsibility is to supervise and provide adequate 
assistance to all lower echelon laboratories. It is possible that. at the 
centre. important funotions. for example. produotion and oontrol of 
biologioals, control of pharmaceutioals. eto. may be better handled as 
separate institutions. The central laboratory should also aerve .. the 
operating oentre tor epidemiological services in the oountr7. 

4.2 Intermediate laboratories 

These should not duplicate expensive highly specialized services 
available in the central laboratories, e.g •• mycology. virology. histo
pathology. isotope work, etc. In other respects, the intenaediate 
laboratory should provide clinical and publio health laboratory services. 
and aot as a referral laboratory for the peripheral laboratories. as well 
as provide logistio support • 

4.3 Peripheral laboratories 

'!be soope of laboratory work to be done in peripheral laboratories, 
espeoially those in isolated areas such as islands, was discussed in full. 
It was agreed that the type of work must be determined by the director and 
his staft in consultation with other departments ot the ministry and should 
inolude both publio health and olinical diagnostic activities. Diagnostic 
work should be limited to simple techniques whioh can be taught to workers 
with l18ited basic education. The ranse of work should inolude alide 
examinations tor .alaria. tilariasis. tuberoulosis and leproa7, eza81nation 

\'ld Hlth org. teohn. Rep. Ser •• 1972. Mo. 491. p. 11-

2Wld Hlth ore;. techno Rep. Ser •• 1962. Mo. 236; lr:172. Mo. 491. 
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of stools for ova and cysts, assessment of haemoglobin levels, and possibly 
simple dip stick tests. Public health activities should include epidemio
logical studies. These isolated workers must be carefully supervised. 
One method is for an experienced technologist to be stationed in an area 
where he is able to supervise several peripheral laboratories by visiting 
them regularly to see that their equipment and reagents are satisfactory, 
that their methodolOgy has not inadvertently changed, and to conduct 
refresher training for and technical discussion with the local staff. 
Peripheral workers should receive fairly frequent refresher training at 
the central laboratory. The director of the HIS should also periodIcally 
visit the intermediate and peripheral laboratories to obtain first-hand 
knowledge of existing problems. 

4.4 Special programmes 

Important special programmes discussed in detail include the following: 

4.4.1 Blood banking 

Until a country establishes a national blood transfusion service, 
blood banking could be a function of the HLS. As far as possible, the 
donors should be voluntary, e.g., patients' relatives. Under certain 
circumstances resorting to paid donors will be inevitable although this 
could increase the danger of hepatitis. Except in emergencies, blood 
should be checked for malaria and a VDRL test carried out. Because of 
cost and technical difficulty, it is unlikely that hepatitis B antigen 
testing can be done. Blood should not be transfused without cross-matching, 
e.g., by a simple slide test. One possible system is that of "walking blood 
banks" as practised in the United States of America. In this system a 
volunteer donor panel of hospital staff and other readily available local 
groups is drawn up. All preliminary work such as typing and screening is 
carried out on these donors, providing a readily-available source of blood 
when required. 

4.4.2 Research 

Routine work alone ultimately leads to obsolescence and a decline in 
interest and efficiency, while research work without routine is like 
working in a vacuum. There is no fundamental difference between "basic" 
and "applied" research. The difference is in motivation. Much good 
research has sprung from problems encountered in routine laboratory work. 

Research is a great morale builder and can be carried out at all 
laboratory levels. The peripheral laboratories, for example, can contribute 
much in certain types of epidemiological research. In HIS research, 
activities may be determined by the available resources of staff, equipment 
and money. The director of the laboratory service must exercise some form 
of control over the amount and direction of research; promotion of staff 
should not depend on research activities alone. 

. 

• 
)i 

! 
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4.5 Routine health examinations 

The seminar considered the value or otherwise of certain routine 
laboratory investigations still being carried out in great numbers. 
It was felt, for example. that there is little or no value in performing 
indiscriminate routine stool examinations of food handlers. SUch 
examinations should be restricted to special groupS, including individuals 
engaged in handling water supplies. working in pasteurizing plants, and 
food-handlers supplying food to aircraft, etc. In general, the diagnosis 
of enterio infections is based on the isolation of the organism but in 
certain other febrile diseases serological tests are necessary for 
obtaining a diagnosis. In such oases. paired sera should be tested as a 
basic procedure. Serological testing of single specimens of sera as a 
routine will not yield good results. 

4.6 Liaison with others 

Referenoe has been made to the value of an advisory committee as one 
form of liaison in section 3.6.2. It was felt that other types of liaison 
also deserved full consideration. 

4.6.1 International liaison 

International liaison and co-operation, often channelled through WHO, 
can give valuable support and assistance in the organizing and operating 
of the HIS. especially as regards reference laboratories, standardization 
of reagents and techniques, training of staff, and exchange of information 
among laboratories. 

4.6.2 Liaison with forensic services 

Forensic investigations encompaas a wide range of laboratory activities, 
e.g., toxicology, examination of blood smears, seminar smears. stains, hairs, 
etc. However, such work is sporadic and where forensic laboratory services 
are not adequately developed, these should be supplied by HLS ~or by the 
government chemist. 

4.6.3 University liaison 

In a young developing country with meagre resources and shortage of 
trained manpower. universities and health laboratory services may co-operate. 
to their mutual advantage. the university carrying out some service 
functions and the HLS staff assisting in teaching. This, however. should be 
regarded as a temporary expedient. The running of a university department 
and HLS are each a full-time Job and they have different objectives. 
Experience in many parts of the world has shown that the two functions 
cannot be combined exoept to the detriment of both. This should not be 
interpreted as preventing the HIS staff from tak1ng part 1n teaching 
responsibilities. 
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4.6.4 Liaison with epidemiological services 

It was felt that there are two types of epidemiological approaches, 
executive and investigational. The function uf the investigational 
epidemiologist is to study the prevalence and distribution of diseases 
in the population and investigate outbreaks. It was felt that this 
individual should be stationed in the laboratory, alongside the micro
biologist. as still in the developing countries, the major medical 
problems are the communicable diseases. Non-communicable diseases are 
the major problems in the more developed countries, with increasing 
numbers of environmental hazards requiring special study. 

The function of the executive epidemiologist is to study vital and 
other health statistics in different groups of the population with the 
objective of formulating a general health policy in both preventive and 
curative medicine. His place should be in the ministry of health. The 
two epidemiologists should be in free communication with each other. 

The investigational epidemiologist should learn from the microbiologist 
the nature of the pathogens and their types, e.g., serotype, phage type, 
colicine type. His objective should be to obtain a complete conspectus of 
diseases, their causative agents, and modes of transmission. He should 
organize and take part in prophylactic vaccination trials and keep under 
surveillance those diseases against which protection has been practised. 
The importance of socio-economic factors should not be overlooked. 

Identification of the causative agents of communicable diseases is the 
responsibility of the laboratory worker. Many different organisms may 
produce a very similar clinical picture. Clinical diagnosis is no substitute 
for laboratory diagnosis. If money for disease control is to be used 
profitably, prophylaxis should take precedence over treatment. 

Where only one epidemiologist is available in a country, he may be 
either placed at the health ministry or attached to the laboratory. In the 
former case, he should maintain close liaison with the laboratory workers. 

In epidemiological work, data should not be collected for their own 
sake. There must be the widest dissemination of the knowledge gained, 
especially to the individuals who helped in its compilation. 

The epidemiologist should be responsible for ensuring that all relevant 
data are transmitted and explained to all concerned, but he must not forget 
to stress the laboratory's part in the work. This is espeCially important 
where the microbiologist is not medically qualified. 

The view was supported that in epidemiological and ecological stUdies 
HIS should be included to provide a team approach. with the team composition 
varying as required. 

.. 
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4.7 Environmental pollution 

This is one branch of laboratory wor~ in which the present trend or 
laboratory organization has been reversed. In several countries, the 
problem of environmental pollution has led to the creation of a special 
bureau with its own laboratories. While the HIS is perfectly fitted to 
carry out certain investigations on environmental pollution, it was 
suggested that other studies in this area were not directly concerned 
with public health laboratory facilities and did not fit into any current 
organizational systems because of the diverse laboratory activities 
required. NUmerous disciplines outside of the health services are 
involved and to maintain co-ordination and co-operation among the 
different ministries, this special bureau is usually placed under the 
office of the prime minister or the president. 

It was agreed that there is still much to be learned regarding 
methods of analYSis and types of equipaent to be used in the study ot 
environmental pollution. This must be taken into acoount before any 
comprehensive study programme is initiated. If a special enviroIJlllental 
authority and laboratory are created, it should maintain close co-operation 
with the HLS. One of the functions of this new authority should be to 
exercise control with regard to standards of pollution. If a special 
bureau of pollution control is established, it should consider the granting 
of contracts to HLS or other laboratories to undertake specific studies. 
Epidemiology units should take part in environmental monitoring. 

In developing countries, the monitoring and laboratory control of 
environmental pollution are likely to be severely restricted because of 
lack of trained manpower and facilities. As industrialization progresses, 
control will have to be introduced on a priority basis with water pollution 
as top priority. Standards should be drawn up in conformity with inter
national criteria and guidelines. 

4.8 Malaria control 

Malaria remains one of man's great scourges. or the 1800 million 
people originally at risk. 1300 million have been brought under control. 
This still necessitates the examination of sixty million blood films 
yearly. Laboratory work at all levels is the keystone of malaria control. 

rue to the nature of the work and the magnitude of the problem, it was 
agreed that until malaria control reaches the surveillance stage, the .ost 
efficient and economical way of dealing with the disease is to establish a 
malaria eradication programme, which will require the training of large 
numbers of microscopists to examine thick blood films. These peripheral 
workers must not be left isolated. Whenever possible, they should be 
linked to hospital laboratories. The rural health units and the malaria 
microscopist must screen all cases of fever, i.e., about ten per cent. of 
the population per year. 
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A competent malaria control unit works for its own extinction. 
Eventually, the problem will be one of vigilance and surveillance. when 
the responsibility will become that of the established health service. 
and the laboratory work the responsibility of the HLS. This transfer 
process will take seven to ten years. As the malaria control microscopists 
become redundant they will provide a source of manpower for training for 
other activities in peripheral laboratories. 

4.9 TUberculosis control 

The picture in the Region varies widely from country to country. 
At one extreme there are countries in which tuberculosis has fallen to 
negligible significance; while in others, the disease rages almost 
uncontrolled. with almost 5 per thousand of the adult population 
highly infectious. A third and most interesting state of affairs is seen 
in the Pacific islands and territories where there is low racial resistance 
(the people are virgin soil with little resistance). In such areas. the 
disease runs a rapidly fatal course. if untreated. 

The introduction of effective chemotherapeutic agents represents a 
striking advance in the control of tuberculosis; this also presupposes a 
systematic and wide-scale BeG vaccination programme for infants and young 
children. 

Case-finding by X-ray teams is less efficient than laboratory 
investigation. The equipment cannot be moved to all places, is very 
expensive, requires constant maintenance. and the method, though highly 
sensitive. is not specific. The most efficient method of tuberculosis 
case-finding in the developing countries of this Region is the examination 
of sputum by microscopists at the peripheral health units. In such areas 
all individuals with respiratory symptoms of more than two weeks' duration 
should have their sputum examined. This work, however, needs close and 
constant supervision. 

5. LABORATORY MANAGEMENl' 

The problems arising in laboratory management depend to a great extent 
on the system of laboratory service available and its position on the 
organogram of the ministry or department of health. In administrative 
systems where the health laboratory service is placed under the charge of 
an assistant director of health services or under the administration of a 
hospital, the laboratory ~irector will have probably little say in its 
planning or other policy-making. 

The following problems were discussed in detail. 

• 
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5.1 Budget 

It is essential that the HIS have th&.ir own budget and that the 
direotor be olosely oonoerned in its preparation. Adequate provision 
should be made for the purohase of books, journals, for suffioient 
travel to allow adequate supervision of lower eohelon laboratories and 
for the staff of lower eohelon laboratories to attend higher eohelon 
laboratories for refresher training. The travel item of ministry funds 
should also oontain finanoial proviSion to enable the direotor and 
soientifio staff to attend oonferenoes, seminars, eto. 

A laboratory servioe with its own budget is usually itemized. The 
direotor should have authority to transfer savings from one item to an 
overspent one. With demands on laboratory servioes rising unprediotably 
and rapidly, a supplementary budget will be neoessary. The direotor 
should also be authorized to oarry-over funds for expansive equipment 
that has been ordered but has not been delivered by the end of the fiscal 
year. 

It was noted that although some laboratory servioes earn annually 
large sums of money. these are paid into the general revenue. with no 

. return to the laboratory servioes. It is suggested that clinical 
laboratory work undertaken for hospitals should be paid from hospital 
funds. and not by the patient. Although in some oountries this _y only 
be a book transaotion. it would aot as a brake on excessive hospital 
demands and serve to offset oritioism of the heavy costs of the laboratory 
servioe. 

5.2 Staff problems 

5.2.1 Administration 

The HIS director should have a trained administrator whose funotion 
would be to assist him in the general non-teohnioal management and control 
of the HIS. In order to maintain oontinuity this staff member should not 
be ohanged too frequently. 

5.2.2 Housing 

Where living conditions 'are severe or where housing is not available. 
it will be neoessary to provide staff housing. 

5.2.3 Staff ratios 

A proper ratio must be maintained among laboratory workers of different 
categories. i.e •• there should be a balanoed structure of scientific, 
technical and non-technical personnel. 
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5.2.4 Misuse of personnel 

An important point not sufficiently realized is the wasteful use of 
trained bench workers in taking blood samples. Special non-technical 
staff should be recruited when this work cannot be done by doctors or 
nurses. 

5.3 Operational problems 

5.3.1 Laboratory reports 

'!bese were discussed in broad terms. It was agreed that laboratory 
request-report forms should be standardized and so printed that the 
majority of results could be indicated by a tick or a figure. There 
should be space for a concise patient history and for a detailed report 
when necessary. 

It was noted with interest that in this era of advanced technology, 
such as the availability of computers, the laboratory services are finding 
that the simplest and safest method of reporting is still by handwritten 
reports. 

5.3.2 Laboratory accommodation 

There was support for the view expressed in WHO Technical Report 
Series No. 491 that there should be no precipitate rush to put up a 
bUilding as staff and equipment are of much greater importance. Laboratory 
buildings should be of simple design and built and sited in such a fashion 
as would facilitate expansion. Attention was drawn to the value of air
conditioned prefabricated modular laboratory units which can readily be 
moved to any desired site. They can be manufactured quickly and relatively 
cheaply, and are rot-proof. New units can be added as required. The 
principle is similar to that adopted for schools in the Philippines. 

5.3.3 Assessment of workload 

This is a most difficult problem. It is essential to have as exact 
a system of workload assessment as possible. This is necessary for the 
budgetary estimates, for judging laboratory and individual performance, 
and for estimating the cost of work done. It is not sufficient to have 
an enumeration of specimens received or tests carried out as tests vary 
considerably in complexity. One suggestion was that laboratories use a 
system of "unit values", in which tests are given numerical values based 
on the time and cost of carrying out a simple laboratory procedure. 
Systems based on this principle are now being evaluated in several parts 
of the world. The numerical value given to any test may vary depending 
on methodology and may have to be changed as techniques change, e.g., 
adoption of automation. 

II 
" 
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It is accepted that the system of unit values for assessment of work
load cannot be applied in special laboratories, e.g •• reference 
laboratories, nor in special circumstances, such as investigation of 
outbreaks. 

5.3.4 Logistics 

The majority of the countries in the Western Pacific Region are so 
distant from sources of manufacture and supplies of reagents and 
equipment that delivery may take over one year. This neoessitates the 
holding of reserve stocks. This should not lead to excessive stockpiling 
of items seldom used. Where money is available. the free use of disposable 
supplies is of some assistance. 

5.3.5 Maintenanoe and repair 

A competent maintenanoe unit should be a part of every HLS, and is 
especially important in the laboratory servioes of developing countries. 
One acceptable solution is to have a competent repair and maintenance 
shop under the ministry, provided that the services are readily available 
to intermediate and peripheral laboratories. '!be travel item in the 
budget must make provision for this unit to visit lower-echelon laboratories. 

The standardization of equipment is advisable for ease of maintenance 
and repair. In the purchase of equipment. care must be taken that it is 
"tropicalized". 

For satisfactory delivery of this programme, it will be necessary for 
spare parts and technical manuals to be made available, with wiring 
diagrams provided by the manufacturers. 

5.'.5.1 WHO assistance in the maintenance and repair of X-ray 
and laboratory equipment 

This programme started in the Western Pacific Region in 1969 and it 
is planned to continue it for several more years. In addition to direct 
assistanoe to individual countries and territories. it will lead to the 
development of a well organized workshop which can also serve as a training 
centre for maintenance personnel. 

5.3.6 Quality control - quality assurance 

This very important question was the subjeot of long discussion. 
Quality control was defined as a system of several inter-connected factors, 
the purpose of which is to guarantee that the laboratory results are acourate 
and relevant. In the working paper presented. eleven such factors were 
listed and a further two added. viz •• attitUde of laboratory staff - a desire 
to do a good Job - and professional curiosity - "what went wrong, why did 
it go wrong, and how can it be corrected". 
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Where laboratory findings are 
the situation may be to change the s 
target (inaccurate) but closely grou 
instruments and/or reference standar 

reliable, the only way to correot 
ff. Where the results are well off 
d (preaiae) the calibration of 

s are probably wrong. 

~ality assuranoe is of two ty s, internal and external. The first 
is an intra-laboratory matter, the c ntrol of one's own results. For this 
work it is possible to use oommerci 11y prepared referenoe material, 
widely used in biochemistry. This is expensive, and blind reliance on 
commeroial products may give mislea ing values, e.g •• from variation in 
ampoule loading. and rapid deterior tion of materials in the tropics. An 
alternative or supplementary method is the use of. for example, pooled 
sera. preferably two samples at dif erent analyte levels. Before such 
"home made" reference raaterials are accepted for use. the analyte values 
should be checked by at least two 0 her laboratories. Aliquots must be 
properly stored to prevent deterior tion. 

Internal quality control alone is not sufficient. Use must also be 
made of external quality control(g nerally called "proficienoy testing"). 
The test material is obtained from professional association or a 
government body as in national prof ciency testing schemes. This is of 
great importance where a laboratory licensing system is in operation. 

The seminar noted with gratitu 
Disease Control, Atlanta, Georgia, 
schemes for proficiency testing. 

To obtain satisfactory reprodu 
to standardize not only reagents bu 
should be careful, however, not to 
stifle development, and in oertain 
even deter progress. 

In the disoussion of errors de 
attention was drawn to the importan 
observer bias in microbiology testi 
in the transposition of figures. 

In a disoussion on the starti 
an HLS,the following were emphasize 

pioneering work of the Center for 
states of America in international 

ible results, it may prove neoessary 
also techniques and equipment. one 

et the standardization of teohniques 
iologioal work, standardization may 

ected in quality control work. 
part played by sampling errors 

Clerical errors also occur. 
and 
e. g. I 

national proficiency testing for 

(a) The initial planning must be made with careful attention to 
details. 

(b) An educational phase 
is most important. 

to commencement of the programme 

(c) It is best to start with ne test whioh is medioally 
important and iation may exist. 
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Cd) '!he system should be arranged and oontrolled by an appropriate 
expert at national level. 'lbe person in oharge ot this 
progranme should be free to attend regional and international 
seminars on quality oontrol. 

<e> Profioienoy testing without remedial aotion is worthless. 

5.3.7 Automation 

Instrumentation and automation in medioal laboratories oover a 
oontinuous line of devioes from simple mechanioal equipment, such 
as automatio pipettes and sample diluters, to very oomplex and 
sophistioated fully automated analytioal s1Btems. AnexaJllple is 
Teolm1oon' s SMA 12/60, DuPont' s ACA and Beokman' s DSA. Between 
these extremes there are msny s1n&le and multipurpose instruments 
suoh as tissue prooessors, data reoorders and speotrophotometers, 
whioh are fairly trouble free, easy to oheok and maintain. and 
whioh greatly inorease the speed and preoision of laboratory operations 
and are. therefore. reoOllllllended highly. partioularly for bioohemistry 
laboratories. Some Simpler automated instruments such as one and two 
channel auto-analyzers may also· be inoluded in this category. ()Q the 
other hand, all fully automated analytioal systeJIIS (whioh vary greatly 
in the prinoiple of their operation) are very complex and sophistioated 
assemblies of meohanical, eleotronio and optioal oomponents. '!heir 
maintenanoe and repair require speoial skills and faotory made spare 
parts. Their purohase price is in terms of thousands of dollars and 
the cost of reagents per test varies from US2; to US$l. 50. Some of 
the ohemioal prooedures used in these systems are "simplified" and less 
speoifio than desirable, resulting in diminished speoifioity, preoision 
and aoouraoy. 

The high initial purohase prioe. high oos t of reagents and above 
all the diffioulty in obtaining adequate maintenanoe and repair are 
factors that should be seriously oonsidered before the purohasing 
decision is made. 

other points whioh emerged from the disoussion served larply to 
emphasize those indicated in the working paper. 'Ihe purchase of fully
automated analytioal systems oan only be justified in terms of a very 
heavy workload where teohnioians are few. qualified and highly paid. 
'lbere IlJUSt be an adequate budget to pay running oosts, with a staff 
oompetent to use the machine. and with reasonably-prioed maintenanoe 
faoilities readily available. Even in the advanoed oountries in the 
Region, these ori teria can only be met in a few areas. Even the larpr 
manufaoturers admit that in most countries they oannot offer servioe 
nor can they guarantee delivery of reagents. It is probably not 
appropriate for laboratory staff to be trained in operating and maintaining 
such maohines \Vlless such training is carried out in the areas and under 
the condi tiona in which the automated equipment will operate. 
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WarninS was given that automated equipment for exfoliative cTtology 
screening and white cell differentiation is still in the experimental 
stage. 

Even wbere automation is adopted in Sl'eater or lesser deSl'", it 
is necessBr7 to maintain a manually operated laborat0r7 Dot only as a 
reserve for the automated equipaent, but also DeoalUle manual methods 
are the oheapest and quickest way of processing the small numbers of 
assorted emersency demands arising outside of normal working hours. 

5.3.8 Laboratory safety 

This is a very important facet of laboratory funot1OD1na wbioh 
has been ~igh-l1AAted. reoently by the problem of bepat1 t1s B ant1pn 
infeotion, al thoush previously well-recopizac1 wj. th oertain baoter1al 
infeotions. ']he laboratory worker should be f'1Dano1allJ PJ'Oteoted by 
legislation. 

It was agreed that to assist the drawiDs-up of safety manuals, 
information should be oirculated on the availabilit7 of suoh manuals 
in the Region. Attention was drawn to an important report on this 
subJeot, available from the Medioal Researoh Council, Landon. 

5.3.9 Laboratory animals 

Some oountries in this Region still laok proper faoilities for 
breeding, maintaining and using laboratory animals. 'lbere is also 
a serious shortage of qualified individuals to control this faoility. 
In small oountries it is advisable to have a national c8Dtre serYing 
all users. and indeed it may be necessary for neigbbouriq countries· 
to pool resouroes. 

Attention was drawn to WH> aotivities in this reprd. ']he 
International Coamittee on Laboratory Animals (ICLA) will provide advice 
on request. Consultants and fellowships may be made available when 
needed. 

5.3.10 Control of biological products 

It is most important for all oountries of the Region that there 
should be some form of independent oontrol of biologioal products in 
use, espeoially vaooines and sera. 'lhese should not be used without 
some independent control of potenoy and safety, even.nan the material 
has been produced and oontrolled by large reputable firms. 

It must be realized. however. that the checking of biological 
products is very diffioult and expensive. 'lbis is usually possible 
only in the larger, more affluent countries. '!berefore, in this 
work, developing countries may have to seek regional or international 
help. WJI) is always available to advise and assist in this work. 

• 
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6. LABORA'roRY MANPOWER 

The discussion opened with a general review of the situation of 
1aborato~ manpower in oountries and territories of the Western Paoifio 
Region and of the qua 11 ties required in medioal laboratolT persODDel. 
It was emphasized that they must possess a hish degree of disoipline, 
integrity. professional consoienoe, and a high sense of responsibility. 
'!bey must never forget that their work is important and often vi tal. 
']he oonfidentia1 nature of medical information must be respeoted and 
enforced. 

The physician and the public health worker oannot check the 
1aborato~ results: these are taken on trust. '!herefore. laboratolT 
work must be adequately supervised to guard against delay. 1UlA1ytical 
and clerical errors and wilful negligence as well as the introduction 
of shortcuts or modification in teohniques. LaboratolT persomel 
must not attempt to cover up mistakes. It takes years for a 1aboratolT 
to build a high reputation but only minutes to lose it. 

6.1 C1assifioation of staff 

'lh1s has been discussed and described in the various reports of 
the WHO Expert Committee on Health Laborato~ Services. 1 

6.1.1 Medioal offioer. specialist in 1aborato~ sciences: possessing 
a medical degree and having had specialized post-graduate tra1n1ns. 

6.1.2 Scientifio officer: this may be of two types: 

First. a graduate from a faculty of scienoe with a degree in basic 
scienoes and who then oomp1etes two or more years of study leadins to 
a M.Sc. or Ph.D. 

Seoond. a graduate of a profession other than medioine. e., •• 
veterinarian or pharmacist: who has also qualified by post-graduate 
study. usually with an examination. 

In both the medical and scientific groups the train1ng may be 
monovalent or polyvalent. 

6.1.~ Technical staff 

There is general agreement that there should be a system of gradins 
within a laborato~'s cadre of technical staff. However. in the Western 
Paoific Region there is much variation in their grading. As stated in 

~ld Hlth Orl' teelm. ReE' Ser •• 1957. No. 128. 
Wld Hl th Orl' techno ReE' Ser •• 1959. No. 161. 
W1d Hl th Orl' techno ReE' Ser •• 1962. No. 2~. 
W1d Hlth Orl' teolm. ReE· Ser., 1966. No. 345. 
W1d Hl th Orl' techno ReE' Ser' a 1972. No. 491. 
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section 2, the countries of this Reg 
variation in the manner in which eac 
sugsested personnel classification. 

on differ greatly that there is much 
country interprets and applies the 

'!he grading which has been suggested here is based on the training 
to be done in each grade rather than on educational and other standards 
outlined in WHO Teohnica1 Report Series No. 491. 

Laborato17 aide, grade E: trained in one or other repetitive 
tasks necessary in a laboratory, e.g., preparing throat swabs, sharpening 
needles, etc. 

Laboratory assistant, grade D: having some basic education and 
possessing a single skill, typified by the malaria microscopist. '!he 
category of personnel is progressively disappearing. 

Laborato17 assistant, grade C: one year' 5 training in simple 
laboratory teclmiques enabling him to work in a peripheral laboratory. 
'!his type of worker cannot proceed to a higher grade until he remedies 
the shortcomings in his basic education and has had more laboratory 
training. 

Neither grade D nor C laboratory assistant oan work in a vaouum. 
Both require constant and carefully planned supervision and checking 
of their performance. 

Teclmician grade B: has had some years of teclmo10gy training either 
wholly institutional, laboratory-based, or mixed, 1.e., "sandwich" system. 
'!his grade of worker is the backbone of the service. He is responsible for 
the bulk of the technical work in most laboratories and supervises the 
grades C-E staff. He may proceed to the next level, grade A, with 
further experience and training. 

Technician grade A (Senior Teclmo1ogist): '!his is an advanced grade. 
'!he grade A technician not only should have had much experience and. 
further training after qualifying but also have administrative duties. 
He would normally be expected to be in charge or one or the sections in a 
multidiscipline laboratory. 

Detailed consideration was not given to special groups such as 
laboratory teclmician tutor, and animal-house teclmicians. ']he latter 
category now demands special training and some skill. 

Administrative and olerica1 staff constitute a substantial part of 
any laboratory service staff. Their duties do not differ from similar 
officers in other government departments, apart from the terminology 
to be used. 

In the discussion on the training of medical laboratory workers 
the following views were considered. 

. , 
• 
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6.2 Training 

6.2.1 Medioal offioer speoializing in laboratory soienoes 

Reterenoe was made to the term Wiled in the Western Paoifio Repoa 
wberebT the medioal laboratory worker is olassed either as an "anatomio" 
pathologist (histopathologist) or as a II clinioal II pathololist, i.e., 
an individual trained in the other three laboratory disoiplines. 

It was telt that laboratory work today is so oomplex tbat it i. 
unusual for a patholosist to master more than one of tbe tour major 
disoiplines. In developing countries. however, a lOod work1Ds kaowledp 
of all four is neoessary. This is espeoially important tor patbolol1sta 
work1ne; in "Iional laboratories. 

It would seem that the speoial courses (e.g •• baoteriology) in 
advanoed countries have become so divoroed from diagnostio miorobiology 
that new. more practical. oourses will be necessary. It was BUgested 
that a reasonable oourse of training would be for the individual to 
spend at least 18 months working in a laboratory - if possible in his 01111 

oountry - then take the one-year diploma oourse in olinioal pathology. 
This oourse gives basic training in all four major disoiplines. A 
further year should then be spent in an advanoed oountry workins at the 
benoh in olinioal and public health laboratories. 

In answer to a plea that speoialist training be given under 
circumstanoes and in laboratories similar to those in the trainee's 
country. it was agreed that while there are advanoed oountries in this 
Reg10n with much goodwill. language diffioulties are a serious barrier, 
espeoially for Brench-speaking trainees. 

6.2.2 Scientific officers 

Fewermedioal officers are being trained as laboratory specialists. 
and it has become inoreasingly necessary to rely on soience graduates 
to till the needs. In the HLS the soientific offioers provide valuable 
competence and skills in their speoialty. However. at the time ot 
appointment they usually require praotice and experienoe in the medical 
application of their speoiality. They may later be sent overseas for 
:further training in the same subjeot; for example. two English 
universities conduot a post-graduate training course in clinioal 
bioohem1stry. leading to an M.So. degree. A similar arrangement exists 
for ohemists working in food technology and environmental pollution. 

Scientific officers from other professions: such workers. 
veterinarians. pharmacists and the like. provide a valuable reserve 
souroe of soientifio personnel available for laboratory work. ~e 

edditional training may be either aoademic or "in-serTice" in sub
departments of a microbiology division. An alternative method for 
training suoh individuals would be to take the two-year course of 
training. suggested above. for the medical laboratory trainee specialist. 
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6.2.3 Teohnioal personnel 

In eaoh oountry there should be an overall plan for the training 
of teobnioal personnel. Apart from one or twu oountries, the problem 
1n the Region is the severe shortage of fully-trained teohnioians. 
However, where the opposite is true and openings for graduates exist 
only 1n the government controlled laboratories, it is possible to Itmit 
the number of trainees to prevent overproduction. Where there are 
employment ope~ outside the government, the only forms of control 
possible would be through the syllabus and examination regulations. 

Witb1n the Region there are many variations 1n the modes of 
training laboratory personnel: at one end of the spectrum is the 
system whereby the tra1ning is wholly "in-service" with lectures in 
technioal oolleges in the evenings. Here, the training lasts at 
least five years with much wastage in. the process. At the other end 
the training is wholly academic and theoretical, stretching over a 
period of three years and leading to a university degree after one 
year's internship in approved laboratories. 

Other courses are of the "sandwich" type, i.e., a mixture of 
"in-service" laboratory training and academic training. 'Ihis is probably 
the quickest and best way of training. 

Irrespective of the type of training the worker should reoeive 
instruction in both clinical and public health types of work. 

The great advantage of the academic type of training is that it 
offers the technologist the opportunity of becoming a scientifio offioer 
after further university study. With this in mind some oOUDtries are 
changing their technology training from "in-service" to that of "a1ning 
in a degree-granting institute of technology. 

While there are differences in details of technology training from 
one country to another, there is general agreement that a grading system 
is essential. It is also essential that the training course includes 
adequate examinations and the successful candidates receive a certificate 
or diploma. 

As a oentral HLS laboratory grows there will be a pressing need 
for grade A senior technologists with special training. They will be 
needed not only for their special skills and supervision but also to 
assist in the administration of sections. In developing countries 
facilities may not exist for such specialist training which could be 
a responsibility of appropriate laboratories, preferably in the Region. 

In certain countries, until recently, the technical staff were 
drawn from nursing and other staff. As a result, the technicians in 
some of these countries are not classified as technical staff. Where 
such a state of affairs exists, it should be remedied as soon as 
possible. 
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6.3 Communication within the HLS 

'!he purpose of conmunication should be to bring together all the 
laboratories of the service to form a tmitc.d whole and to maintain an 
esprit ~ corps. 

Some of the methods of attaining this are given below. 

Frequent visits to all area laboratories by the director and 
senior staff of the HLS • 

Simple communication in the way of reports: Intermediate and 
peripheral laboratories should keep the HLS director in olose touch 
with the laboratory work and with any untoward happening, in particular 
any outbreak of communicable or unidentifiable diseases in their area. 
'!hese reports can then be analyzed and consolidated by the epidemiology 
section, and sent out as weekly and/or monthly reports. 

']he routine publication of a simple news bulletin is also an 
important morale builder. 

'!here should be regular meetings of laboratory senior staff every 
two to three months. Discussions should include problems in laboratories, 
new techniques and important new publications. 

Journal ciroulation within the HIS is essential. 

6.4 Professional communication 

While each type of laboratory worker is usually a member of an 
association composed of similar workers, there are seldom Joint meetings 
of the associations representing the different categories of laboratory 
workers. It was felt that this isolation should be broken d01m. 

6.5 Journals and scientific publications 

Laboratory services in developing countries lack supplies of 
laboratory and other essential medical and scientific Journals. Indeed, 
in some areas there are none while in the more affluent oOlmtries of 
the Region many are routinely discarded. It was suggested that where 
journals are available for distribution, an effort should be made, e.g., 
by the Red Cross, to ohannel them to countries which require them. 

It was also suggested that WH:) prepare periodic information 
bulletins for regional circulation. 

6.6 Laboratorytra1ning of medical students 

'!he physician in developinS oountries will often be without 
laboratory support, or may only have a microsoopist in the peripberal 
laboratory. It was suggested, therefore, that medical students reoeive 
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some training in basic laboratory teclmiques. Where the medical student 
reae1ves suah training, the instruation should be repeated in his 
internship year. If not given in the medioal sohool, it is important 
that it be inoluded in the internship. In ceses where this is done 
tra1lUng must be limited to simple basia teohniques. 

6.7 Ethias 

It was again stressed how grave and great are the responsibilities 
of a mediaal teohnologist and it was pointed out that in the Dewer 
systems of tra1lUng in institutes, and especially in universities, the 
teaohillg of ethias would appear to have been negl.eated. '.Ih1s urgently 
requires corrective action. 

6.8 Teaoh1Dg aids 

'Jhese promise to be of great value in training and in refresher 
courses in all aountries of the Region. 'Jhey would be of speoial value 
in developing aountries. A wide range of suah aids is used in the United 
States of America, together with large numbers of simple manuals, each 
aimed at teaohing one skill. One suah striking example was shown from 
the Center for Disease Control, Atlanta, Qeorgia. 

It was stated that WII> is about to p.lblish a simple training 
manual and. to prepare slides to meet the needs in tra1lUng tealmical staff. 

7. WHO PROGRAMME ON HEALTH LABORA'roRY SERVICES 

TWo working papers were presented on the WHO programme on health 
laboratory serviaes, one on the international programme and the other 
on the regional programme. '!hey were disoussed together. 

The purpose of the programme is to provide technioal asaistanae, 
training, standardization and quality aontrol, as well as teohnical 
inforaation and assistance in research. 

7.1 Tecbn10al assistanoe 

~ohn1cal assistance to countries is provided by WHO directly, 
through the regional offioes, or other United Nations agenaies suah 
as the United Nations Development Programme (UNDP) or United Nations 
Children I s Fund (UNICEF). '!he latter is of partiaular importanae 
in providing laboratory equipment. 

7.2 Standardization 

In accordanae with a recent recommendation of the World Health 
Assembly, it was agreed that there is a need for expansion of standardization 
and qual! ty aontrol in health laboratories of all countries. 
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7.3 Referenoe oentres 

']he flmotions of the WHO referenoe oentres are direotly related to 
the three above-mentioned acti v1ties. '.Itlltl network has proved Y8!7 
useful but it was felt that many laboratory workers are not aware of their 
existenoe. '!here are only a few such octres in tbe Region and efforts 
should be made to inorease their number and scope. It was sugesteci 
also that some oountries in the Region might designate certain laboratories 
as national referenoe centres. 

7.4 WHO Serum Referenoe Bank, Tokyo 

'!he disoussion began with a review of the uses of serology ,techniques 
in epidemiologioal studies. It was pointed out that such teobniques 
now have a much wider applioation, e.g., in such diverse medioal problems 
as parasitio and chronio diseases, genetio studies and nutritional surveys. 
They are also of value in testing animal blood in zoonoses studies. 

Following the introduotion, two papers were presented describing in 
detail the flmotioning of the WHO Serum Referenoe Bank in Tokyo and giving 
details of techniques. An operating guide for users was distributed 
and explained. 

']he Tokyo Serum Bank is anxious to aoquire representative groups of 
samples from areas where changes are ooourring. It is also prepared to 
help in times of epidemio. The bank oan assist by supplying equipment 
for blood colleotion and transportation. 

After the blood has been reoeived, it is divided into aliquots and 
part of the speoimen investigated as soon as possible. Some is available 
to other workers on request and some stored for posterity studies. 

Attention was drawn to the method of using filter paper strips when 
it is not possible to obtain various blood samples. 

7.5 Transport of biologio.l substanoes 

Whenever biologioal substanoes are transported from country to 
oountry, it is reoommended that the regulatiOns of the national postal 
authorities, as well as those of the Universal Postal Union (upu) and 
the International Air Transport Assooiation (lATA), be strictly 
followed (see Annex 5). The violet labels of UPU should be utilized 
to identify paroels containing all suoh biologioal substanoes. It was 
pOinted out that the WHO Representative in any oountry was in a 
position to render assistanoe in sending and receiving suoh parcels. 

7.6 Research 

WHO is providing limited finanoial assistanoe for research proJeots 
whioh are of importanoe for both WHO and the national programmes. Funds 
are also available for the training of researoh workers through the WHO 
Researoh Training Grant Programme. 
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7·7 WHO Western Pacific inter-country programme 

While WHO assistance to individual countries is provided at the 
request of national governments, the inter-country activities are 
proposed by WHO in the interests of the majority of countries in the 
Region. 'lhese programmes aim at strengthening essential laboratory 
activities and developing collaboration and co-ordination in the field 
of laboratory services among the countries involved. Examples are 
given below. 

7.7.1 Directory of Laboratory Services in the Resion 

To achieve the objectives mentioned above. the publication of a 
direotory of medical laboratories in countries and territories of the 
Western Pacific Region is essential. '!he directory should facilitate 
the exchange of information and strengthen regional collaboration. 
especially in cases of emergency. 

Information on the existing regulations for transport of biological 
material to and from countries in the Region will be included in the 
directory. 

7.7.2 Training 

Short courses at resional level on specific subjects anel equipment 
maintenance will assist in improving laboratory methodology. the 
exchange of technical information and the introduction of quality 
control methodology. Suoh courses might also be attended by participants 
from countries not receiving WHO assistance. 

7.7.3 Production and control of biological substances 

Details are given in the working paper WPR/HLS/9 "WHO Inter-oountry 
Long-term Programme in the Field of Health Laboratory Services in the 
Western Pacific Region". The objective is to achieve and maintain a 
high standard of quality of illllllUDogenic agents and therapeutic sera 
through improvement at production stage and establishment of independent 
official oontrol laboratories. 

8. CONCUJSIONS 

8.1 A national health laboratory service is essential for the health 
and well-being of the individual and the corrmtmity. It should be 
established by legislation and/or related regulations and be a fundamental 
component of every national or regional health service. 

8.2 'lhe functions of a health laboratory service are to provide clinical 
and public health laboratory services at central. intermediate and/or 
peripheral levels and to assist in the identifioation and control of all 
significant health problems in the country or area concerned. 
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8.3 There is often failure on the part of the publio and even the 
health administrators to appreoiate the importanoe of the laboratory 
servioes in a national health plan. TO overoome this the HLS 
direotor should be a member of all relev .... t oOllDDittees related to the 
health problems at national. regional or peripheral levels. The HLS 
staff should not shun publioity. 

8.4 The most effioient type of laboratory system is the HLB. oombining 
olinioal and publio health laboratory funotions. with the direotor in 
full administrative and teohnioal oontrol of work and staff. He should 
be answerable to the direotor-general of health servioes and not to a 
subordinate. 

8.5 Whatever the system of laboratory service existing. eaoh servioe 
should have its own budget based on the recommendations of the direotor. 
Where the budget is itemized. it should be flexible enough to switoh 
savings. Reserve funds must be available to meet unexpeoted demands. 

8.6 The HLS director should obtain assistanoe from oo-ordinating. 
advisory, and!!!!!2£ oOllDDittees. The latter two should have no exeoutive 
authority. 

8.7 The oentral laboratory should be the administrative and teohnioal 
headquarters of the laboratory servioe, providing logistic support, 
supervision, and training facilities for the entire servioe: it 
should serve as a referral and referenoe oentre. It may be responsible 
for the produotion and/or oontrol of biologioals and may also have 
pharmaoeutioal control department. Liaison is an important funotion, 
as also is lioensing when this is in foroe. The oentral laboratory 
should house the speoial faoilities, suoh as histopathology. virology, 
eto., and should inolude a seotion of epidemiology. 

8.8 Intermediate laboratories should provide a fully integrated publio 
health and olinioal laboratory servioe exoept for the speoial oentral 
laboratory aotivities (suoh as histopathology or virology). They should 
provide supplies, referral, supervision and staff training for 
peripheral laboratories. 

8.9 The work done in the peripheral laboratories will be determined 
by available money and staff. It will probably be staffed by a Grade C 
laboratory assistant whose aotivities will be limited to simple tests 
for clinical and publio health work. Even at this level valuable 
epidemiological investigations oan be oarried out when properly organized. 

8.10 Blood banking: In the absence of a national blood transfusion 
servioe the HLS will oarry most of the responsibility for blook banking. 
Exoept in aoute emergenoies, blood for transfusion should first be soreened 
for malaria and syphilis and oheoked for oompatibility. The system of 
"walking blood banks" is reoommended. 
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8.11 Research is not a privilege, carried out in isolation. It is 
the right of all qualified laboratory workers and should be encouraged 
within the limits of the facilities of the BLS. Participation in 
researoh is possible at all levels. 

8.12 Food handlers: There is little value in performing indiscriminate 
routine stool examinations of food handlers. uncritical routine 
practice of diagnostic serological investigations should be reviewed. 

8.1, Good liaison among clinicians, epidemiolOgists, and laboratory 
workers i8 essential. In developing oountries such an approach will 
be valuable in helping to control communicable diseases. ~ problems 
of degenerative diseases and those resulting from environmental 
pollution in the more advanced countries should be treated in the same 
manner. 

8.14 Liaison with universities should be encouraged. However, it is 
not possible for them to serve in a capacity other than training and 
reference centres and cannot undertake service or supervisory functions, 
except in an emergency or as a temporary measure. 

8.15 Liaison and laboratory support should be supplied to forensio 
departments where necessary. 

8.16 As regards environmental pollution, the laboratory service should 
be capable of oarrying out those laboratory activities directly ooncemed 
with public health but because of the involvement of other disciplines 
outside the health service, it may be necessary to establish a special 
environmental pollution laboratory. 

8.17 Malaria: In the control phase of malaria eradication work is best 
carried out by a speoial organization. Once the surveillance stage 
has been reaohed, the laboratory responsibilities should be gradually 
transferred to the laboratory service. 

8.18 TUberculosis is still a grave health problem in many oountries 
of the Region. The most satisfactory method of oase-finding 1s by 
sputum examination at the peripheral laboratories for all individuals 
with persistent ohest symptoms. 

8.19 Laboratory safety manuals should be oompiled and made available 
to all workers in the HLS. All reasonable laboratory safety precautions 
should be enforced. 

8.20 Laboratory aoconmodation: Staff and equipment are much more 
important than the building. Laboratory buildings should be simple 
and inexpensive. Prefabricated un1 ts may be more practical. 
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8.21 Aooonunodation for laboratory animals should be expanded in most 
oountries of the Region and supervised by oompetent individuals. Where 
neoessary, assistanoe should be sought from WHO and the International 
Committee on Laboratory Animals (ICLA). 

8.22 Assessment of workload: Although not perfeot, some t7Pe of 
unit-value measurement is the best presently-available method of 
assessing workload. It may have little applioation in special 
activities. 

8.23 Logistios: In countries far from souroes of supply, it is 
necessary to maintain reserves of all laboratory items, inoluding 
disposables where suoh are in use. A well-equipped, well-staffed 
maintenance and repair unit is essential. 

8.24 Qual1tyassuranoe: To ensure that the laboratory results are 
aoourate and relevant, eaoh laboratory must maintain rigid and continuous 
moni toring of the work by internal qua11 ty oontrol us1ns oOlllllle1'Oial 
reference material and/or pooled sera. A furtber essential and 
maintaining standards is Proficienoy testing using re.ference materials 
supplied by a government agenoy or professional assooiation. ~ 
establishment of a national profioienoy testing programme requires muoh 
planning and expenditure, Central laboratories and referenoe laboratories 
should take part in international profioiency testing programmes. 

8.25 Automation: ~ere are now available numerous work-simplifioation 
devioes and single and multipurpose instruments whioh are fairly 
trouble-free and easy to oheok and maintain, e. g.. tissue processors 
and speotrophotometers. ~e use of these greatly inorease the speed 
and preoision of laboratory operations and is higbl.y recOlllDellded, Large 
fully-automated analytical systems belong to a different oategory, ~ 
purchase and running oosts are extremely heavy and the other 11mi tations 
to their use are such that their purohase is 11kely to be Justified in 
very few oountries in this Region. Their use does not obviate the need 
for a manually-operated laboratory. 

8.26 Independent oontrol of biologioal produots is essential but 
diffioult and expensive. Developing oountries of the Region should seek 
WHO advioe on this matter. 

8.27 Staff: The laboratory worker oarries great responsibilities and 
enjoys the trust of the physioian and plbl1c health worker, He must 
be a person of integrity with a high sense of responsibil1 ty, The 
laboratory work must be adequately supervised to guard against delay 
or error or even wilful negligence. 

8.28 Lioensing, of private laboratories and private blood banks is 
essential. . 
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8.29 Some attempt should be made in the more affluent oountries to 
provide to less affluent ones soientifio publioations in exoess of 
their own needs. 

8.30 The BLS require soientifio. technioal and protessional 
information. 'lb1s should include reports. news bullet1ns. regular 
meeti~. journal ciroulation. and attendanoe at soientit1c meetings. 

'D'1e nwnber of WlI) reterenoe oentres in the Region should be 
inoreased and. the information made available to IlLS direotors in eaoh 
oountry. 

It was the oonsensus ot opinion among the partioipants that the 
seminar was very successful in meeting its objeotives. It provided 
a torwn for produotive discussions on all aspeots of health laboratory 
servioes. Muoh important information was exohanged and. new ideas 
obtained. 

'D'1e view was expressed that there is need for greater international 
and regional oollaboration in the field of laboratory servioes. 
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Dr Frederick Wilson 
Acting Consultant Pathologist 
Central Pathological Laboratory 
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Dr Bryan W. Christmas 
Dire 0 tor 
National Health Institute 
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her place as a partioipant was taken by Dr Alioia T. Saldana. 
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Chief 
Department of Microbiology 
National Institute of Health 
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Dr Joeefina Beltran 
Chief, Regional Public Health Laboratory 
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Parasitologist 
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Dr R. Fontan 
Pathologist, Laos 
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AGENDA 

TUESDAY, 5 December 

Official opening of the Seminar 

Election of Chairman and Vice-Chairman 

Explanation of procedures 

Introductory remarks by Seminar Director 

Election of moderators and rapporteurs 

Country reports 

WEDNESDAY, 6 December 

Country reports 

ANNEX 2 

"Position of laboratory services in the National Health 
Service and the importance of overall planning" 

Discussion 

"Structure. functions and activities of laboratory services 
within a National Health Service" 

Discussion 

THURSDAY. 7 December 

"Structure. functions and activities of laboratory services 
within a National Health Service" 

Discussion continued 

"Relationshlp between laboratory and epidemiological services" 

Discussion 

"Laboratory acti vi ties in environmental pollution" 

FRIDAY. 8 December 

First section report: discussion and conclusion 

"Laboratory management" 

Discussion 
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Annex 2 

SA!URDAY, 9 December 

"Laboratories of specialized prograames: malaria 

Discussion 

"Standardization, quality control and proficiency 
testing" 

Disoussion 

MamAY, 11 Deoember 

Second section report: discussion and conclusion 

"Automation in laboratory services" 

Disoussion 

"Laboratory manpower and train1ng" 

Disoussion 

'ruESDAY, 12 Deoember 

"Laboratory manpower and tra1n1ns" 

Disoussion continued 

"Profeseional ethics" 

Discussion 

Audio-visual material, presentation 

"Transport of perishable biololioal substanoes" 

Discussion 

WEDHBBDAY, 13 Deoember 

'1h1rd seotion report: disoussion and conclusion 

"WJI) international prolZ'&111118 on health laboratory 
services" 

"WII) lens-term inter-oountry progr&Dllle on health 
laboratory servioes in the Western Paoifio" 

Disoussion 
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Annex 2 

TlIJRSDAY, 14 Deoember 

"WHO Serum Reference Bank" 

"'!he WHO Serum Reference Bank 1n Tokyo" 

"Technioal aspeots of the collection of blood specimens, 
the preparation, preservation and transportation of 
sera" 

Disoussion on seleoted aspects raised by participants 

FRIDAY, 15 December 

Fourth seotion report: discussion and conolusion 

"Laboratories of speoialized programmes: tuberculosis" 

Disoussion 

Seminar report: discussion, adoption of conolusions 

Closing ceremony 
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ANNEX 3 

LIST OF WORKING PAPERS AND PRESENTATIONSl 

Structure, Functions and Activities 
of Laboratory Services within a 
National Health Service 

The Epidemiological Function of a 
Microbiological Laboratory 

'n1.e Laboratory Aspect in the 
Surveillance and Prevention of 
Environmental Pollution 

Problems in the Management of a 
Health Laboratory Service 

National Needs in Quality Assurance 

Problems in the Automation of 
Operations in the Smaller Health 
Laboratory 

WHO international Programme on 
Health Laboratory Services 

WHO Inter-country Long-term 
Programme in the Field of Health 
Laboratory Services 

The WHO Serum Reference Bank in Tokyo 

Technical Aspects of the Collection 
of Blood Specimens, the Preparation, 
Preservation and transportation of 
Sera 

transport of Perishable Biological 
Substances 

Position of Laboratory Services in 
the National . Heal th Service and the 
Importance of Overall Planning 

Dr L. Chambon 

Sir Graham Wilson 

Dr Surinder Singh 

Dr W. Laurie 

Dr J. Boutwell (presented 
by Dr U. Pentti Kokko) 

Dr A. Mather (presented 
by Dr U. Pentti Kokko) 

Dr W. Ferreira, 
Dr F. Lothe 

Dr R. Sansonnens 

Dr R. Kono 

Dr R. Kono 

Dr R. Sansonnens 

Dr A.A. Angara 

lCopies of the working papers can be obtained from the WH:) Regl.onal 
Office for the Western Pacific, P.O. Box 2932, Manila. Ph1Upp1nes. 
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Laboratory Manpower and Training 
in the Western Paoifio Region 

WHO Serum Reference Banks 

OTHER DOCUMENTS 

Dr R. Sansonnens 

Dr B. Velim1rovio 

WHO Technical Report Series: 

128 '!he Public Health Laboratory Service (1957) 

161 Hospital Laboratory Services (1959) 

236 Planning, Organization and Administration ofa National 
Health LaboratoryServioe (1962) 

}45 '!he Training of Health Laboratory Personnel (Teolm1cal 
Statf) (1966) . 

491 '!he Planning and Organization of a Health Laboratory 
Servioe (1972) 

WHO Serum Referenoe Bank, Tokyo 
An Operating Guide for Users (Document SRB/T2/Rev.l, February 1972) 

Work Simplification, Automation and Eleotronio Data Prooessing in 
Health Laboratories of Developing Countries - Carl H. de Verdier 
and Martin Rubin (HISI71.1) 
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ANNEX 4 

REVIEW OF COUNTRY REPORTS 

With the exception of the report from the Republic of Viet-Nam 
which was read by the United States Agency for International Development 
Adviser to the country, each partiCipant presented a review of the 
laboratory services in his or her country. These reports were of much 
interest and the general feeling was that each participant would learn 
something from the experiences of, and methods used by, his laboratory 
colleagues from other parts of the Region. 

In this report# and espcially in the introduction# it is stressed 
that the countries of the Western Pacific Region vary greatly one from 
another in many respects, including culture and language. In consequence# 
there is much variation in the character and the systems of laboratory 
services found through the Region. The simplest system, probably the 
least satisfactory# is that seen in certain small countries, in which 
the central laboratory service is sited in the large central hospital 
and in which the laboratory director is answerable to the hospital 
director and has no separate budget. In these countries the lower 
echelon laboratories are few and very limited in activities. Their 
control may not be vested in the director of the central laboratory, 
e.g., in one such system the peripheral laboratories are a responsibility 
of the nursing service. 

At the other extreme is the so-called health laboratory service 
in which the laboratory director is answerable directly to the director
general of the health service, has his own budget, and has complete 
~dmin1strative and technical control of the service at all levels. 

There are all manner of variations between these two extremes. An 
in-between type of national laboratory service is that found in countries in 
the Region in which there is marked decentralization of administrative 
authority, with the intermediate and peripheral laboratories placed 
under a separate administration from that controlling the central 
laboratory. When this is the case the director of the central laboratory 
may still be given technical control over the lower echelon laboratories 
but in other countries the separation is complete, with each hospital 
possessing its own laboratory under the control of the hospital medical 
superintendent. 

Whatever the differences in the organization of the laboratory 
services from country to country, there was obviously much similarity 
in the problems encountered by the laboratory services in the Region, 
and it was, felt that much would be learned from the discussions to 
follow on these problems. 
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ANNEX 5 

'mANSPORT OF PERISHABLE BIOLOGICAL SUBSTANCES 

1. PARAGRAPH 6, ARTICLE 17, 1969 UNIVERSAL POSTAL UNION TOKYO CONVENTION 

Perishable biological substances made up and packed in accordance 
with the provisions of the Detailed Regulations shall be subject to the 
tariff for letters and shall be forwarded by the quickest route, normally 
by air, subject to payment of the corresponding air surcharges. They may 
be exchanged only between officially recognized qualified laboratories. 
This exchange shall, moreover, be restricted to those member countries 
whose postal administrations have declared their willingness to admit such 
items, whether reciprooally or in one direction only. 

2. ARTICLE 119 UPU CONVmfrION, DETAILED REGULATIONS 

Make-up. Perishable biologioal substances 

Letters containing perishable biological substances shall be subject 
to the following special packing conditions: 

(a) perishable biologioal substanoes consisting of living pathogenic 
micro-organisms or of living pathogenic viruses shall be enclosed 
in a bottle or tube of glass or plastic material with thick sides, 
well stoppered, or in a sealed phial. This container shall be non
porous, and hermetically sealed. It shall be surrounded with a 
thick and absorbent material (medicated ootton wool, swan's down 
cloth or flannelette) wrapped round the container several times 
and bound both above and below it so as to form a sort of oocoon. 
The container so wrapped shall be placed in a solid, well
fastened, metal box. The absorbent material plaoed between the 
inner container and the metal box shall be of sufficient quantity 
to absorb, in case of a breakage, all the liquid contained, or 
capable of being formed, in the inner container. The metal box 
shall be made and fastened in such a way as to make any oontamina
tion of the outside of the box impossible. The metal box itself 
shall be wrapped in cotton or spongy material and enolosed in its 
turn in a protective box in such a way as to prevent any movement. 
This outer protective box shall be hollowed out from a block of 
solid wood, or shall be of metal, or may be of material and 
construction of equivalent strength, and furnished with a well
fitting lid fastened so that it cannot open in course of trans
mission. Special provision such as drying by freezing or packing 
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in ioe, shall be made to ensure the preservation of substanoes 
sensitive to high temperatures. Air transmission, whioh 
entails changes in atmospheric pressure, makes it necessary 
that the paoking be strong enough to withstand these variations 
in pressure. Moreover, the outer box (as well as the outer 
wrapping if there is any) shall be furnished on the side whioh 
bears the addresses of the officially reoognized laboratories 
sending and receiving the item, with a violet ooloured label 
with the following text and symbol. 

Perishable biological substances 
Dangerous 

Do not open during transport 

(b) perishable biological substances which contain neither living 
pathogenic micro-organisms nor living pathogenio viruses shall 
be packed in an inner non-porous container with an outer 
protective container and with absorbent material placed either 
in the inner container or between the outer and inner container; 
this material shall be of sufficient quantity to absorb, in 
case of breakage, all the liquid contained, or capable of being 
formed, in the inner oontainer. Moreover, the oontents ot the 
inner as well as of the outer container shall be paoked in such 
a way as to prevent any movement. Special provision, such as 
drying by freezing and packing in ice, shall be made to ensure 
the preservation of substances sensitive to high temperatures. 
Air transmission, which entails changes of atmospheric 
pressure, makes it necessary, if the substances are packed in 
sealed phials or well-stoppered bottles, that these containers 
be strong enough to withstand variations in pressure. The 
outer container, as well as the outer wrapping of the item, 
shall be furnished, on the side which bears the addresses of 
the laboratories sending and receiving it, with a violet 
ooloured label with the following text and symbol: 
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Perishable biological substances 

3. INTEmiATIONAL AIR '.mANS PORT ASSOCIATION (IATA): ARTICLE 81.0 

Etiologic agents shall be packed and marked as follows. except that 
these provisions shall not apply to specimens transmitted to laboratories 
for diagnostic purposes. or to finished biological products for human or 
veterinary use moving under specific governmental approval or license. 

(a) Etiologic agents. Whether fluid or solid. frozen or not frozen. 
shall be in watertight and airtight inside containers not 
exceeding 5 litres (1 gallon) in size. Inside containers must 
be of strong glaas. sealed by fusion of the glasa, rubber 
stopper protected by an aluminum seal affixed by specially 
adapted mechanical means, or metal or plastic sorew oap with 
rubber washer held firmly in place by means of tape, or they 
must be stainless steel or sui table plastio sealed with metal 
or plastic screw oap with rubber washer held firmly in place 
by means of tape. 

(b) One or more of such containers shall be paoked in suffioient 
absorbent materials to absorb the contents, protect containers 
from damage, and shall be enclosed in an airtight and water
tight metal or plastic oontainer sealed with metal or plastic 
sorew cap with rubber washer and held firmly in place by means 
of tape or shall be enclosed in an airtight and watertight can 
with metal top secured by means of a roll crimped edge, provided 
that the net contents in anyone outside oontainer does not 
exceed 5 litres.(l gallon). 

(c) Th~ above speoified paokage shall then be placed in a durable 
shipping container of sufficient strength to protect contents. 
If no refrigerant is necessary, the container shall be surrounded 
with sufficient cushioning materials for protection in transit. 
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If either water ice or dry ice need to be used, interior 
supports must be provided to hold the container in its 
original position after the ice has been dissipated. It water 
ioe is used, it must be paoked in a leakproof container. It 
dry ice is used, it must be so packed as to permit the release 
of carbon dioxide gas. 

(d) All containers and olosures must be so designed and oonstructed 
of such materials that they are oapable of withstanding without 
rupture or leakage of contents, all shooks, pressure changes, 
or other conditions ordinarily incident to air or surfaoe 
transportation handling. 

(e) Eaoh package and the shipping documents accompanying shipments 
shall include a plainly marked statement thereon that etiologic 
agents are contained, the name of the material and "HANDLE 
CAREFULLY" • 

General Packaging Requirements must also be met. 

Shipper's Certifioation is required. 

There is an exception from the North West Airlines: These articles 
will not be accepted for oarriage, at the exception of specimens transmitted 
to laboratories for diagnostic purposes or finished biolOgical products 
for human and veterinary use bearing the United states Government license 
number of the manufacturer. 
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ANNEX 6 

WB> INTERNATIONAL R£lI'BRENCE CIII'mES 
AND REGIONAL RElI'ERBNCE CEN'l'JU!S IN 'DIE WES'l'ERH PACmC 

1. INTERNATIONAL REFERENCE CEN'l'RES 

Air Pollution 

International Referenoe Centre for Clinioal and Epidemiologioal 
Aspects of Air Pollution 

Medioal Re.earch Counoil'. Air Pollution Research Unit 
St. Bartholomew's Hospital Medioal College 
London, l!ngland 

International Referenoe Centre on Air Pollution Control 

Air Pollution Control Offioe 
Environmental Proteotion Agenoy 
Rockville. Md., U.S.A. 

Antibiotics 

International Centre for Information on Antibiotics 

Laboratoire de Bact4riologie et de Parasitologie 
University ot Li~ge, Belgium 

Arbovirus Diseases 

International Reference Centre for Arboviruaes 

Department of Epidemiology and Publio Health 
Yale University School of Medioine 
New Haven, Conn •• U.S.A. 

Biologioal Standardization 

International Laboratories for Biologioal Standards 

Statens Seruminstitut 
Copenhagen, Depmark 

National Institute tor MedioalResearoh 
LOndon, England 

Central Veterinary Laboratory 
Ministry ot Agrloulture, lI'1aherles and Pood 
Weybridge, England 
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Blood Groups 

International Blood Group Referenoe Laboratory 

Medical Research Council's Blood Group Reference Laboratory 
London, England 

Brucellosis 

FAO/WHO Bruoellosis Centres 

Commonwealth Serum Laboratories 
Parkville, Victoria, Australia 

State Veterinary Serum Laboratory 
Copenhagen, Denmark 

Central Veterinary Laboratory 
Ministry of Agriculture, Fisheries and Food 
Weybridge, England 

Centre de Recherches sur 1a Fievre ondulante 
Montpe1lier, H~rau1t, France 

Veterinary Microbiological Institute 
Athens, Greece 

Indian Veterinary Researoh Institute 
Mukteswar-Kumaon 
Uttar Pradesh. India 

Institute of Hygiene 
University of Florence Faoulty of Medioine 
Italy 

National Institute of Animal Health 
Tokyo, Japan 

Medioal Research Institute 
General Hospital 
Mexico City, Mexico 

Institut Pasteur 
Tunis, Tunisia 

Inat1 tute of Veterinary Bacteriology and Serology 
Istan~l, Turkey 
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Brucellosis (cont'd.) 

Department of Medioine 
University of Minnesota Medical Sohool 
Minneapolis, Minn., U.S.A. 

State Laboratory of Hygiene 
Rijeka, Yugoslavia 

WHO Brucellosis Centre 

Cancer 

Gamaleja Institute of Epidemiology and Microbiology 
Moscow. USSR 

International Referenoe Centre for Comparative Oncology 

Anned Forces Institute of Pathology 
Washington, D.C., U.S.A. 

Annex 6 

International Referenoe Centre for Evaluation of Methods of 
Diagnosis and Treatment of Breast Cancer 

Institut Gustave Roussy 
Villejuif, Val-de-Marne, France 

International Reference Centre for Evaluation of Methods of Diagnosis 
and Treatment of Female Genital Traot (Ovarian) Canoer 

N.N. Petrov Research Institute of Onoology 
Leningrad, USSR 

International Reference Centre for Evaluation of Methods of Diagnosis 
and Treatment of Melanoma 

National Institute for the Study and Treatment of TUmours 
Milan, Italy 

International Reference Centre for Evaluation of Methods of Diagnosis 
and Treatment of Stomaoh Cancer 

National Cancer Centre Hospital 
Tokyo, Japan 

International Referenoe Centre for the Histopathologioal Nomenclature 
and Classification of Bone TUmours 

Latin American Registry of Bone Pathology 
Os teo-articular Pathology Centre 
ItalIan Hospital. Buenos Aires. Argentina 
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Canaer (aont'd.) 

International Referenae Centre for the Histopathologiaal Nomenalature 
and Classifiaation of Tumours of the Central Nervous System and 
Allied Struatures 

Department of General Neurology 
Max-Planak Institute for Brain Researah 
Cologne, Federal Republ1a of Germany 

International Referenae Centre for the Histopathologiaal Nomenalature 
and Classifiaation of Gastro-oesophageal Tumours 

Department of Pathology 
University of Tokyo Faaulty of Medicine 
Tokyo, Japan 

International Referenae Centre for the Histopathologiaal Nomenalature 
and Classifiaation of Intestinal TUmours 

Researoh Department 
St Mark's Hospital 
London, England 

International Referenae Centre for the Histopathologiaal Nomenalature 
and Classifiaation of Leukaemias and other Neoplastia Conditions of 
the Haematopoietia Cells 

Institut de Canaerologie et d'Immunogenetique 
Hepital Paul-Brousse 
Villejuif, Val-de-Marne, Franae 

International Referenae Centre for the Histopathologiaal Nomenalature 
and Classifiaation of Lung Tumours 

Institute of General and Experimental Pathology 
University of Oslo, Norway 

International Referenae Centre for the Histopathologiaal Nomenalature 
and Classifiaation of Male Urogenital Traat Tumours 

Armed Foraes Institute of Pathology 
Washington, D.C'., U.S.A. 

International Referenae Centre for the Histopathologioal Nomenolature 
and Classifiaation of Mammary Tumours 

Bland Sutton Institute of Pathology 
Middlesex Hospital, London, England 
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Cancer (cont' d. ) 

International Reference Centre for the Hostopathological Nomenclature 
and Classification of Odontogenic Tumours 

Department of Oral Pathology 
Royal Dental College 
Copenhagen, Denmark 

International Reference Centre for the Histopathological Nomenclature 
and Classification of Oral Precancerous Conditions 

Department of Oral Pathol~ y 
Royal Dental College 
Copenhagen, Denmark 

International Reference Centre for the Histopathological Nomenclature 
and Classification of Oropharyngeal Tumours 

Sarojini Najdu Medical College 
Agra, Uttar Pradesh, India 

International Reference Centre for the Histopathological Nomenclature 
and Classification of Ovarian Tumours 

N.N. Petrov Research Institute of Oncology 
Leningrad, USSR 

International Reference Centre for the Histopathological Nomenclature 
and Classification of Salivary Gland Tumours 

Bland Sutton Institute of Pathology 
Middlesex Hospital 
London, England 

International Reference Centre for the Hostopathological Nomenclature 
and Classification of Skin Tumours 

Pathology Department 
University of Western Australia 
Perth, Australia 

International Reference Centre for the Histopathological Nomenclature 
and Classification of Soft Tissue Tumours 

Armed Forces Institute of Pathology 
Washington, D.C., U.S.A. 
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Cancer (cont'd.) 

International Reference Centre for the Histopathological Nomenclature 
and Classification of Thyroid Tumours 

University Institute of Pathology 
Cantonal Hospital 
Zurioh, Switzerland 

International Reference Centre for the Histopathologioal Nomenclature 
and Classifioation of Uterine and Plaoental Tumours 

Institute of Pathology 
Munioipal Hospital 
Copenhagen, Denmark 

International Referenoe Centre for Nomenolature in Cytology 
(Female Genital Tract) 

Centre de Cytologie et de Depistage du Canoer 
Geneva, Switzerland 

WHO/IARC International Reference Centre for the Provision of Frozen 
Transplantable Tumour Strains 

Research Unit of TUmour Immunology 
Karolinska Institute 
Stockholm, Sweden 

WHO/IARC International Reference Centre for the Provision and 
Study of TUmour-bearing Animals 

Netherlands Canoer Institute 
Amsterdam, Netherlands 

Cardiovasoular Diseases 

International Reference Centre for Lipid Determination in 
Cardiovascular Research 

Lipid StandaI~ization Laboratory 
Medioal Laboratory Section 
Center for Disease Control 
Atlanta, Georgia, U.S.A. 

Researoh and Training Centre for Cardiovascular Diseases 

Makerere University Faculty of Medicine 
Kampala, Uganda 
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Cell Cultures 

International Referenoe Centre for Cell Cultures 

American TYPe Culture Collection 
Rockville. Md •• U.S.A. 

Chemical Referenoe Substances 

Centre for Chemioal Referenoe Substanoes 

Centre for Authentic Chemioal Substances 
Apotekens Centrallaboratorium 
Solina. Stockholm. Sweden 

Enteric Infeotions. Baoterial 

International Reference Centre for Enteric Phage-TYPing 

Central Public Health Laboratory 
London. England 

International Reference Centre for Esoherichia 

Statens Seruminstitut 
Copenhagen. Denmark 

International Referenoe Centre for Salmonella 

Institut Pasteur 
Paris. Franoe 

International Referenoe Centres for Shigella 

Central Public Health Laboratory 
London. England 

Center for Disease Control 
Atlanta. Georgia. U.S.A. 

International Referenoe Centre for Vibrios 

Cholera Researoh Centre 
Calcutta. India 

Annex 6 
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Enterovirus Diseases 

International Reference Centre for Enteroviruses 

Department of Virology and Epidemiology 
Baylor University College of Medicine 
Houston, Texas, U.S.A. 

Epidemiology and Communications Scienoe, Research 

Epidemiological Research Centre 

Filariasis 

Institute of Public Health Researoh 
School of Public Health 
University of Teheran, Iran 

International Reference Centre for Filarial Nematodes 

Department of Parasitology 
London School of Hygiene and Tropioal Medicine 
London, England 

Food Contaminants 

FAO/WHO International Referenoe Centre for Documentation on 
Marine Biotoxins 

World Life Research Institute 
Colton, California, U.S.A. 

Genetios, Human 

International Reference Centre for Abnormal Haemoglobins 

Medical Research Council's Abnormal Haemoglobin Research Unit 
University of Cambridge, England 

International Reference Centre for Gluoose-6-Phosphate Dehydrogenase 

Department of Medioine, University of Washington 
Seattle, Washington, U.S.A. 

International Referenoe Centre for the Processing of Human 
Genetics Data 

Population Genetics Laboratory 
School of Medicine 
University of Hawaii 
Honolulu, Hawaii, U.S.A. 

• 
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Genetics, Human (cont'd.) 

International Reference Centre for Serum Protein Groups 

Zoology Department 
University of Texas 
Austin, Texas, U.S.A. 

Immunology 

Annex 6 

International Reference Centre for Genetic Factors of HUman 
Immunoglobulins 

Centre d~partemental de Transfusion sanguine et de ~n~tique humaine 
Bois-Guillaume, Seine-Maritime, France 

International Reference Centre for Immunoglobulins 

Institut de Biochimie 
University of Lausanne, Switzerland 

International Reference Centre for the use of Immunoglobulin 
Anti-D in the Prevention of Rh Sensitization 

Medical Research Council's Experimental Haematology Research Unit 
St Mary's Hospital Medical Sohool 
London, England 

International Reference Centre for the SerolOgy of Autoimmune Disorders 

Department of Immunology 
Middlesex Hospital Medical School 
London, England 

International Reference Centre for Testing of Natural Resistance Factors 

Department of Immunology 
Institute of Microbiology 
Prague, Czeohoslovakia 

International Reference Centre for TUmour-Specific Antigens 

Division of Immunology and Oncology 
GamaleJa Institute of Epidemiology and Microbiology 
Moscow, USSR 
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Immunology (oont'd.) 

Research and Training Centres for Immunology 

Instituto Butantan 
Sao Paulo, Brazil 

Sohool of Medicine 
American University of Beirut 
Lebanon 

Children's Hospital of Mexico 
Mexico City, Mexico 

Department of Chemical Pathology 
University College Hospital 
Ibadan, Nigeria 

Faoulty of Medicine 
University of Singapore 
Singapore 

Institut de Biochimie 
University of Lausanne 
Switzerland 

Research and Training Centre for Advanced Studies in Immunology 

Influenza 

Department of Chemical Immunology and Cell Biology 
Weizmann Institute 6f Science 
Rehovot, Israel 

World Influenza Centre 

National Institute for Medical Research 
London, England 

International Influenza Centre for the Americas 

Virology Section 
Center for Disease Control 
Atlanta, Georgia, U.S.A. 

Leishmaniasis \ 

International Reference Centre for Leishmaniasis 

Department of Parasitology 
Hadassah Medical School 
Jerusalem, Israel 

• 
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Leprosy 

International Reference Centre for the Serology of Leprosy 

Department of Microbiology and Immunology 
Ribeirao Pr3to Faculty of Medicine 
University of Sao Paulo, Brazil 

Annex 6 

International Reference Centre for the Histological Identification 
and Classification of Leprosy 

Division of Dermatology 
Ministry of Health and Social Welfare 
Caracas. Venezuela 

Leptospirosis 

WHO/FAO Leptospirosis Reference Laboratories 

Laboratory of Microbiology and Pathology 
State Health Department 
Brisbane. J'.1Istralia 

London School of Hygiene and Tropical Medicine 
London, England 

Israel Institute for Biological Research 
Ness-Ziona. Israel 

Instituto Superiore di Sanita 
Rome. Italy 

National Institute of Health 
Tokyo, Japan 

Institute for Tropical Hygiene (Royal Tropical Institute) 
Amsterdam, Netherlands 

Division of Veterinary Medicine 
Walter Reed Army Medical Center 
Washington. D.C •• U.S.A. 

WHO Leptospirosis Reference Laboratory 

GamaleJa Institute of Epidemiology and Microbiology 
Moscow. USSR 
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Malaria 

International Reference Centre for Malaria 

Laboratory of Parasite Chemotherapy 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Bethesda. Md •• U.S.A. 

International Reference Centre for Avian Malaria Parasites 

Department of Biology 
Memorial University of Newfoundland 
St John's. Newfoundland. Canada 

Meningococcal Infections 

International Reference Centre for Meningococci 

Laboratoire de Microbiologie 
Centre de Recherches du Service de Sant~ des Troupes de Marine 
Marseilles. France 

Mental Health 

International Reference Centre for Information on Psychotropic Drugs 

National Institute of Mental Health 
Chevy Chase. Md •• U.S.A. 

International Reference Centre for the Study of Adverse and Side 
Effects of Psychotropic Drugs 

Centre psychiatrique Sainte-Anne 
Paris. France 

Mycoplasmas 

International Reference Centre for Human Mycoplasmas 

Laboratory of Infectious Diseases 
National Institute of Allergy and Infectious DiseaSes 
National Institutes of Health 
Bethesda. Md., U.S.A. 

FAO/WHO International Reference Centre for Animal Mycoplasmas 

Institute of General Pathology 
University of Aarhus Medical Faculty 
Denmark 

.. 

• 

• 
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Nutritional Anaemias 

International Reference Centre for Anaemias 

Plague 

School of Medicine 
University of Washington 
Seattle, Wash., U.S.A. 

International Reference Centre for Plague 

Annex 6 

Central Asian Institute for Research on Plague Control 
Alma-A ta, USSR 

Rabies 

International Reference Centres tor Rabies 

Radiation 

Insti tut Pasteur 
Paris, Prance 

Pasteur Institute of Southern India 
Coonoor, India 

Institute of Poliomyelitis and Viral Enoephalitides 
Moscow, USSR 

Wister Institute of Anatomy and Biology' 
Philadelphia, Pa., U.S.A. 

International Reterence Centre on Environmental Radiation 

Service central de Proteotion oontre les Rayonnementa ioniaants 
Le Vssinet, Yvelines, France 

Reproduction, Human 

International Reference Centre tor the Biology' of Spermatozoa 

Laboratory of Reproductive Pharmacology 
New York .Medical College 
New York, N.Y., U.S.A • 
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Reproduction, Human (cont'd.) 

International Reference Centre for Fertility Promoting Agents 

Institute of Endocrinology 
Tel-Hashomer Government Hospital 
Israel 

Research and Training Centre on Human Reproduction 

Reproductive Endocrinology Research Unit 
Karolinska Institute 
Stockholm, Sweden 

Respiratory Virus Diseases other than Influenza 

International Reference Centres for Respiratory Viruses other 
than Influenza 

Comm$n Cold Research Unit 
National Institute for Medioal Research 
Harvard Hospital, Salisbury, England 

Laboratory of Infectious Diseases 
National Institute of Allergy and Infeotious Diseases 
National Institutes of Health 
Bethesda, Md., U.S.A. 

RheUmatic Diseases 

International Reference Centre for the Study of Connective Tissue Diseases 

H8pital Coohin 
Paris, France 

Sohistosomiasis 

Snail Identification Centre 

Danish Bilharziasis Laboratory 
Copenhagen, Denmark 

Serum Referenoe Banks 

Institute of Epidemiology and Microbiology 
Prague, Czechoslovakia 

National Institute of Health 
Tokyo, Japan 

• 

• 

• 
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Serum Reference Banks (oont'd.) 

Department of Epidemiology am Publio Health 
Yale University School of Medicine 
New Haven. Conn •• U.S.A. 

Smallpox 

International Reference Centre for Smallpox 

Laboratory of Smallpox Prophylaxis 
Researoh Institute of Virus Preparations 
Mosoow, USSR 

International Reference Centre for Smallpox Vacoine 

Virus and Rickettsial Diseases Laboratory 
National Institute of Public Health 
Utreoht. Netherlands 

Staphzlococcal Infections 

Annex 6 

International Reference Centre for Staphylococcal Phage-TYPing 

Central Public Health Laboratory 
London. England 

Statistios (Classification of Diseases) 

International Referenoe Centres for the Classification of Diseases 

Office of Population Censuses and Surveys 
Somerset House 
London. England 

Section Information sur la Sant~ publique 
Institut national de la Sante et de la Recherche medioale 
Boulogne-sur-Seine. France 

Department of Public Health Statistios 
Semasko Institute of Social Hygiene and Public Health Administration 
Mosoow, USSR 

Latin American Centre for Classifioation of Diseases 
Centro Simon Bolivar 
Caraoas, Venezuela 
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Streptococcal Infections 

International Reference Centre for Streptococcus Typing 

Trachoma 

Streptococcus Reference Laboratory 
Institute of Epidemiology and Microbiology 
Prague, Czechoslovakia 

International Reference Centre for Trachoma 

Francis I. Proctor Foundation for Research in Ophthalmology 
University of California Medical Center 
San Francisco, California, U.S.A. 

Trypanosomiasis 

International Reference Centre for Trypanosomiasis 

East Africa.n Trypanosomiasis Resell.rch Organization 
Tororo, Uganda 

Tuberculosis 

International Reference Centre for the Diagnosis of Tuberculosis 

Tuberculosis Research Institute 
Prague, Czechoslovakia 

International Reference Centre for BeG Seed-lots and Control of 
BeG Products 

BeG Department 
Statens Seruminsti tu L 

Copenhagen, Denmark 

Vector Biology and Control 

International Reference Centre for the Diagnosis of Diseases of Vectors 

Department of Zoology and Entomology 
Ohio State University 
Columbus, Ohio, U.S.A. 

• 
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Vector Biology and Control (oont'd.) 

International Referenoe Centres for the Evaluation and Testing of 
New Insecticides 

Tbxicology Researoh Unit 
Medical Researoh Council Laboratories 
Carshal ton, Surrey, England 

Tropical Pesticides Research Unit 
Salisbury, Wl1 ta., England 

Department of Entomology 
College of Liberal Arts and Scienoes 
University of Illinois, Urbana, Ill., U.S.A. 

Entomological Research Division 
United States Department of Agriculture 
Agricultural Research Service 
Gainesville, Fla., U.S.A. 

Technical Development Laboratories 
Center for Disease Control 
Savannah, Ga., U.S.A. 

Mission entomologique 
Centre Muraz 
Baho Dioulasso, Upper Volta 

International Reference Centre for Maintenance and Distr1bution of 
Standardized Strains of the Aedes Complex 

Department of Biology 
University of Notre Dame 
Ind. ,U.S.A. 

International Reference Centre for Maintenance and Distribution 
of Standardized Strains of Anopheles 

Ross Institute 
London School of Hygiene and Tropical Medicine 
London, England 

International Reference Centre for Maintenance and Distribution of 
Standardized Strains of the CUlex pipiens Complex 

Institute of Genetics 
Johannes Gutenberg UniverSity 
Mainz, Federal Republic of Gennany 



- 66 -

Annex 6 

Vector Biology and Control (cont'd.) 

International Reference Centre for Maintenance and Distribution of 
Standardized Strains of Musca domestica 

Institute of Zoology 
University of Pavia 
Italy 

Venereal Infections and Treponematoses 

International Reference Centre for Endemic Treponematoses 

Institut Alfred-Fournier 
Paris, France 

International Reference Centre for Gonococci 

Neisseria Department 
Statens Seruminstitut 
Copenhagen, Denmark 

International Treponematoses Laboratory Centre 

Johns Hopkins University 
Baltimore, Md., U.S.A. 

International Reference Centres for the Serology of ~ponematoses 

Treponematoses Research Laboratory 
Statens Seruminstitut 
Copenhagen, Denmark 

Venereal Disease Research Laboratory 
Center for Disease Control 
Atlanta, Ga., U.S.A. 

Wastes Disposal 

International Reference Centre on Waste Disposal 

Federal Institute for Water Resources and Water Pollution Control 
DUbendorf, Zurich, Switzerland 

Water Supply 

International Reference Centre on Community Water Supply 

Chemical and Bacteriological Department 
Institute for Water Supply 
The Hague, Netherlands 
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2. REGIONAL RElI'EREXCE CEN'l'RES 

Air Pollution 

Department of Community Environmental Soienoe 
Institute of Publio Health 
6-1 Shirokanedai 4-Chome 
Minato-ku. Tokyo. Japan 

Arbovirus Diseases 

Department of Virology and Riokettsio1ogy 
National Institute of Health 
10-35 Kamiosaki. 2-Chome 
Tokyo. Japan 

Department of Virology 
Queensland Institutes of Medioal Research 
Brisbane. Australia 

Enterovirus Diseases 

Department of Enteroviruses 
National Institute of Health 
Tokyo, Japan 

Department of Baoterio1ogy 
University of Singapore 
Sepoy Lines 
Singapore 3 
Republic of Singapore 

RespiratorY Viruses other than Influenza 

National Institute of Health 
Tokyo. Japan 

Fairfield Hospital Communioab1e Disease Centre 
Fairfield. NZ 
Melbourne. Viotoria, Australia 

Diagnosis of Tuberculosis. 

Department of TuberculOSis 
National Institute of Health 
Tokyo. Japan 

Annex 6 
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Irmnmology 

Serology of Autoimmune Disorders 

The Walter and Eliza Hall 
Institute of Medical Research 
Royal Melbourne Hospital 
Parkville NZ. Victoria 
Australia 

Standardization of Lepromin 

Laboratory of Serology 
National Institute for Leprosy Research 
1445. 4-Chome. Aoba-Machi 
Higashi Morayama-Shi. Tokyo. Japan 

j 

• 

• 

Study of Psychotropic Drugs • 

Department of Psychiatry and Neurology 
Faculty of Medicine 
Hokkaido University 
North 14 West 5. Sapporo 
Japan 

Secondary Standards in Radiation Dosimetry 

Radiology Department 
Outram Road General Hospital 
Singapore 

Treponema Pallidum Immobilization Test 

The Institute of Clinical Pathology and Medical Research 
P.O. Box 108 
Lidcombe N.S.W. 2141 
Australia 

• 

• 
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