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The Director-General submits this report on three meetings of 
expert committees1 and four meetings of study groups2 whose report 
have been prepared in English and French since the eightieth session 
bf the Executive Board.3 

The meetings of the two expert committees and the four study groups and their reports are reviewed 
hereunder, in the following order: 

1. ONCHOCERCIASIS 
Third report of the WHO Expert Committee on Onchocerciasis 

2. BIOLOGICAL STANDARDIZATION 
Thirty-seventh report of the WHO Expert Committee on Biological Standardization 

3. EVALUATION OF CERTAIN FOOD ADDITIVES AND CONTAMINANTS 
Thirty-first report of the Joint FAO/WHO Expert Committee on Food Additives 

4. HYPERTENSIVE DISORDERS OF PREGNANCY 
Report of a WHO Study Group 

5. RATIONAL USE OF DIAGNOSTIC IMAGING IN PAEDIATRICS 
Report of a WHO Study Group 

6. CHILDREN AT WORK: SPECIAL HEALTH RISKS 
Report of a WHO Study Group 

7. ACCEPTABILITY OF CELL SUBSTRATES FOR PRODUCTION OF BIOLOGICALS 
Report of a WHO Study Group 

ц 
1 In compliance with Regulation 4.23 of the Regulations for Expert Advisory Panels and Committees (WHO Basic 

Documents, 36th ed„ 1986, p. 99). 
2 In conformity with resolution EB17.R13, operative paragraph 4. 
3 For easy reference, copies of these reports, either in their final form or in proof, are annexed to this report (for 

members of the Executive Board only). 



1. ONCHOCERCIASIS 

Third report of the WHO Expert Committee on Onchocerciasis 
Geneva, 21-29 April 19861 

1.1 Background 

Onchocerciasis, a parasitic disease caused by the nematode Onchocerca volvulus and transmitted by 
biting blackflies of various Simulium species, remains a public health and socioeconomic problem of consid-
erable magnitude in many tropical countries, particularly in Africa. Onchocerciasis affects people in rural areas, 
particularly in remote places. It causes severe itching, disfiguring skin lesions and a variety of eye lesions, the 
sequelae of which produce the feared “river blindness". 

The outstanding success in onchocerciasis control over the last 10 years has been the Onchocerciasis 
Control Programme in West Africa. Through long-term aerial larviciding against the Simulium vectors, the 
Onchocerciasis Control Programme has successfully interrupted the transmission over large areas of the worst 
afflicted savanna zones of West Africa. An extension of the Programme is planned so that onchocerciasis will 
shortly be controlled over one-quarter of the total global endemic area. In addition, recent clinical trials of 
ivermectin show promise of improved chemotherapy in the future. 

The Expert Committee was convened to reassess the global public health and socioeconomic importance 
of onchocerciasis, and review the advances, in all aspects of the disease that have taken place during the past 10 
years, relating them to feasible and practical improvements in treatment and control and to future research needs. 

1.2 The report 

В ased on the data available on the disease in the three WHO regions of Africa, the Americas and the Eastern 
Mediterranean, the Expert Committee estimated that 85.5 million people lived in areas where onchocerciasis was 
endemic and that at least 17.5 million were infected, the great majority of them living in Africa. However, the 
disease was spreading gradually in South America and was also found in Yemen. The Committee further 
estimated that some 340 000 people were blind and approximately 1 million people had visual loss of major 
importance as a result of onchocerciasis. All the estimates were considered to be probably on the conservative 
side. 

The report covers the wide spectrum of clinical manifestations associated with onchocerciasis and 
describes the marked geographical variations; signs and symptoms are characterized as dermal, lymphatic, 
systemic, and ocular. The pathological and immunological aspects of onchocerciasis are also included and will 
provide interested health workers with useful reference material. 

The general medical aspects of control by nodulectomy and chemotherapy, and the adverse effects 
encountered with the various approaches, are described. The importance of ivermectin in clinical treatment and 
its potential effect on transmission are stressed. A review is provided of other chemotherapeutic agents, includ-
ing experimental chemotherapy. The latest approaches in experimental onchocerciasis are described and include 
biological techniques for the raising of vectors, the laboratory transmission of infection, and in vitro cultivation 
of the different parasite stages. 



A global review of the bionomics of the vector species and maps of their distribution are provided as 
essential material for entomologists. 

The technologies of chemical control of Simulium larvae are summarized, as are the methods for the 
medical and entomological assessment of onchocerciasis. The importance of taking into account social, behav-
ioural, and economic factors when evaluating the effects of the disease and measures for its control is given good 
coverage, as are the economic benefits of such control. 

The methods used, operational problems encountered, and results achieved in the Onchocerciasis Control 
Programme in West Africa are outlined. 

Finally, the role of the primary health care worker in onchocerciasis control is defined and the importance 
of health education and community involvement in the control of the disease is stressed. 

1.3 Recommendations 

Among the many suggestions that were made for further study for increased understanding of the parasite 
and the vector, the Committee recommended that: 

• the pathogenesis and natural history of eye lesions in onchocerciasis should be elucidated, especially 
those involving the posterior segment of the eye; 

- r e sea rch to discover a safe macrofilaricidal drug effective against O. volvulus must receive continued 
high priority; 

- t h e effects of any new drug on the transmission of onchocerciasis must be investigated; 

• further research must be done on chemical insecticides and their formulation for the successful com-
pletion of the Onchocerciasis Control Programme in West Africa. 

The Committee further noted that since there were no safe drugs available in 1986, treatment of onchocer-
ciasis patients by primary health workers could not be recommended. However, a reassessment of this recom-
mendation was likely to be required if ivermectin became available. 

1.4 Significance for public health and implications for the Organization's programme 

The Committee concluded that onchocerciasis, in the sub-Sahelian area of Africa and in Zaire, was of 
major medical and socioeconomic importance. Moreover, it noted that the infection appeared to be spreading 
in South America. The incidence of blindness due to onchocerciasis was now known to be much higher than 
was previously thought, and recent research had shown reduced life expectancy among the blind in West Africa, 

Tremendous advances had been made through the activities of the Onchocerciasis Control Programme in 
seven West African countries where, in parallel with the interruption of transmission in large areas through vector 
control, infection intensities and prevalence rates had declined markedly. No new severe eye disease had 
developed, and children born since the onset of control lived free from the risk of infection. Yet, in many other 
countries of Africa, little progress had been made in control. 

The advent of ivermectin is likely to change the strategy of control. The future might well see the transition 
from a vertically structured control programme to an integrated attack with chemotherapy delivered at the 
community level, via the primary health care system appropriately backed up by vector control expertise at the 
central level. 



2. BIOLOGICAL STANDARDIZATION 

Thirty-seventh report of the WHO Expert Committee on Biological Standardization 
Geneva, 1-8 December 19861 

2.1 Background 

At its thirty-seventh meeting, the WHO Expert Committee on Biological Standardization reviewed the 
developments in biological materials that had taken place since its thirty-sixth meeting, in 1985.2 Recognizing 
that the range of items covered in recent meetings had become very broad, at the 1985 meeting the Committee 
had invited the Director-General to consider increasing the number of experts who participated in the Expert 
Committee meetings. There were indeed more participants at the thirty-seventh meeting of the Committee, and 
many of the items on the agenda were reviewed by informal working groups composed of experts on interna-
tional requirements, international standards or reference reagents. These working groups reported to the Expert 
Committee which then made final decisions on each agenda item. There were eight general items and 36 specific 
items for discussion in the following groups of substances: antibiotics, antibodies, blood products, endocrinol-
ogical products and miscellaneous products; in addition the reports of two WHO informal consultations were 
considered. 

2.2 The report 

International standards and reference reagents were established for one antibiotic, two allergens, three 
blood products or related substances, 12 endocrinological products, one vaccine, and two miscellaneous prod-
ucts. In addition, four international reference materials were discontinued. International requirements were 
adopted for three vaccines, while three other international requirements were updated. 

2.3 Recommendations 

The Committee adopted the revised WHO guidelines for the preparation and establishment of inter-
national and other standards and reference reagents for biological substances in which the nomenclature 
has been simplified. 

The Committee noted that in 1985 more than 13 000 international reference materials were distributed to 
Member States on WHO'S behalf, essentially by the four WHO international laboratories for biological stan-
dardization in Amsterdam, Copenhagen, London, and Weybridge (United Kingdom). Such a distribution as well 
as the preparation of new or replacement reference materials was imposing a growing workload which was taxing 
the capacities of these laboratories. The Committee agreed that priority should continue to be given to the 
standardization of those biological substances that were known to be, or were potentially, of particular value in 
the control of products used forprophylaxis and therapy of human beings, and for the diagnosis of human disease. 

The Committee recognized the value of the increasing efforts of certain specialized international scien-
tific societies and organizations in identifying the need for new biological reference materials in their particular 
spheres of activity, and in proposing corresponding reference materials. It agreed that such efforts should be 
encouraged, and emphasized the close working relationship that existed between the WHO Secretariat, the WHO 
international scientific societies or organizations. At the same time, the Committee felt that the WHO Secretariat 
should inform these groups of the unique role of the WHO Expert Committee on Biological Standardization in 
establishing international biological standards and in defining international units. 

1 WHO Technical Report Series, No. 760,1987. 
2 WHO Technical Report Series, No. 745，1987. 



The Committee reaffirmed the position taken in its thirty-sixth report, namely, that in view of the increas-
ing number of new products it would continue to formulate guidelines and draft requirements at an early stage. 
Lastly, it requested the WHO Secretariat to maintain close liaison with the European Community Bureau of 
References, Brussels, which had initiated a programme aimed at standardizing several enzymes used in the 
laboratory diagnosis of human disease. 

2.4 Significance for public health and implications for the Organization's programme 

The establishment of the International Standards for Dog Hair and Dander Extract and Birch Pollen Extract 
should contribute to the improved diagnosis and follow up of certain allergic patients. The establishment of an 
International Standard for Blood Coagulation Factors II, VII, IX and X in Human Plasma will improve the 
comparability of assay results and thus the efficacy of treatment of haemophiliac patients. Similarly, the use of 
the first International Standard for Low Molecular Weight Heparin will facilitate anticoagulant therapies based 
on the use of such products; the International Standard for Human С-Reactíve Protein will serve a useful purpose 
in the monitoring of patients with various inflammatory processes. 

In the category of endocrinological products, the International Standard for Elcatonin will improve the 
treatment of patients with Paget's disease of bones and hypercalcaemia. The use of the International Standard 
for Human Pituitary Follicle Stimulating Hormone (FSH) made of pure FSH, instead of a mixture containing 
cross-reacting subunits, will improve the accuracy of FSH estimates. Similarly, using as international standards 
preparations consisting of human, bovine, or porcine insulin, instead of mixtures of insulins, will improve the 
accuracy of assay results of such substances in diabetic patients. The estimation of human insulin C-peptide in 
plasma, which gives a measure of insulin secretion in the presence of exogenous insulin or insulin antibodies, 
will be improved by the use of the International Reference Reagent for Human Insulin C-Peptide. The estab-
lishment of the International Reference Reagent for Human Proinsulin will be of value in a number of clinical 
situations, and the establishment of the International Reference Reagents for Bovine and Porcine Proinsulins will 
serve to calibrate the major contaminants of animal insulin sometimes used in the treatment of diabetes mellitus. 

In the collaborative study which led to the establishment of the first International Reference Reagent for 
Plasma-Derived Hepatitis В Vaccine, it was shown that the use of the international reference material resulted 
in a markedly reduced variability in the assessment of potency. The first International Standard for Endotoxin 
will be most useful for the assay of pyrogens by the Limulus gelation tests. Lastly, the first International Standard 
for Bovine Tuberculin will serve a useful purpose in distinguishing between tuberculin sensitization from 
Mycobacterium tuberculosis and M. tuberculosis bovis origins. 

The testing of candidate reference materials for the absence of markers for hepatitis В and human 
immunodeficiencyvirusus, which has been included in the revised WHO guidelines for the preparation and 
establishment of international and other standards and reference reagents for biological substances, 
should result in increased safety in the handling of reference materials. 

Although further improvement is expected in the control of diphtheria-tetanus (DT) vaccine testing 
procedures, the modifications which have been adopted in the 1986 addendum to the existing WHO Require-
ments for diphtheria toxoid，pertussis vaccine, tetanus toxoid，and combined vaccines represent an 
important simplification, and should lower substantially the cost of controlling DT vaccines, namely, by 
reducing markedly the number of animals required for potency testing, thus facilitating the production of such 
vaccines in developing countries. 

The WHO Requirements for hepatitis В vaccines made by recombinant DNA techniques in yeast 
is the first WHO document for biological products made by recombinant DNA technology. Such vaccines have 
been found to be safe and effective in clinical trials, and fiirther developments in the WHO requirements for 
hepatitis В vaccines are expected to occur, once current clinical trials have shown that hepatitis В vaccines 
prepared in mammalian cells are also safe and effective. 



The establishment of the WHO Requirements for rabies (inactivated) for human use produced in 
continuous cell lines should result in a substantial improvement in the prophylaxis and post-exposure therapy 
of human rabies; cell culture technology should lead to the eventual elimination of rabies vaccines derived from 
nervous tissues, which may cause severe neurological reactions. 

The adoption of a minimum number of culturable viral particles per single dose for each of the three types of oral 
poliomyelitis vaccines will provide criteria to regulatory agencies for deciding whether either locally made or 
imported vaccines are acceptable. The production and control of safe and effective mumps vaccines should be 
facilitated by the use of the WHO Requirements for mumps vaccines (live). Such vaccines are used either alone 
or in combination with measles and rubella vaccines, for which WHO requirements have already been 
formulated. The formulation of a WHO model procedure for evaluating the acceptability in principle of vaccines 
proposed to organizations of the United Nations system for use in immunization programmes should facilitate 
the provision of technical information by candidate vaccine suppliers. 

Finally, the report of a WHO consultation on the safety of blood and blood products, which was also 
considered by the Committee, should result in an improvement in the situation as regards the supply of blood 
and blood products in relation to the risk of transmission of the human immunodeficiency virus. 

3. EVALUATION OF CERTAIN FOOD ADDITIVES AND CONTAMINANTS 

Thirty-first report of the Joint FAO/WHO Expert Committee on Food Additives 
Geneva, 16-25 February 19871 

3.1 Background 

As a result of the recommendations of the first Joint FAO/WHO Conference on Food Additives, held 
in September 1955,2 there have been 30 previous meetings of the Joint FAO/WHO Expert Committee on Food 
Additives. The thirty-first meeting was convened in accordance with the recommendation made at the thirtieth 
meeting.3 The Committee carries out systematic toxicological evaluations of food additives and elaborates 
specifications for identity and purity of food additives in order to provide advice to Member States of F AO and 
WHO on the control of chemicals in food and on related health matters. Since its mandate was extended to include 
food contaminants4 the Committee has also dealt occasionally with food contaminants, including residues of 
veterinary drugs. 

The members invited by WHO are primarily responsible for reviewing the toxicological and related data 
and estimating, where possible, acceptable daily intakes (ADIs), and formulating other toxicological recommen-
dations for compounds on the agenda. The members invited by FAO are primarily responsible for reviewing 
the specifications for identity and purity as well as analytical aspects. 

1 WHO Technical Report Series, No. 759，1987. 
2 FAO Nutrition Meetings Report Series, No. 11,1956; WHO Technical Report Series, 

No. 107,1956. 
3 WHO Technical Report Series, No. 751,1986. 
4 Report of the Third Joint FAO/WHO Conference on Food Additives and Contaminants 

(documents WHO/Food Addiüves/74.43,1974; and FAO:ESN:MMS 74/6,1974). 



The presentation of the report, which is similar to that of previous reports, covers general considerations, 
comments on specific food additives, and recommendations for further toxicological work. An extensive and 
detailed table is included, summarizing the main conclusions reached by the Committee regarding ADIs and 
other assessments. Information on specifications for identity and purity for the food additives examined at the 
meeting is also included. 

The report provides toxicological evaluations and specifications for identity and purity for a number of 
food additives belonging to the classes of enzyme preparations, flavouring agents, food colours, and miscella-
neous food additives, and establishes ADIs for several of them. In addition,, specifications were established, 
revised or withdrawn for compounds falling into a number of other categories. 

It should be noted that further details on the toxicological evaluations, including summaries of 
toxicological monographs published by the International Programme on Chemical Safety (IPCS);1 the 
specifications for identity and purity are published by FAO.2 

In addition to the above compounds, the Committee evaluated aflatoxins from the point of view of their 
impact on health when present as food contaminants, and the possible establishment of acceptable international 
maximum levels. The present evaluation was concerned with the health effects of aflatoxins present in the human 
diet, although the Committee recognized the importance of aflatoxins in animal feed as a source of human 
exposure to aflatoxins and its metabolites. The Committee considered aflatoxin to be a potential human 
carcinogen, and that there was not sufficient information available to establish a figure for a tolerable level of 
exposure. It urged that the intake of dietary aflatoxin be reduced to the lowest practicable level, so as to reduce, 
as far as possible, the potential risk. It reiterated the view expressed at the twenty-second meeting of the 
Committee3 that dealt with the problem of trace contaminants in food, namely: “A health hazard can be 
determined only by taking into account toxicological knowledge and information about potential exposure. 
However, in the case of potent carcinogens, for example certain mycotoxins, the Committee believed that efforts 
should be made to limit their presence in food to irreducible levels. It defined an irreducible level as that 
concentration of a substance which cannot be eliminated from a food without involving the discarding of that 
food altogether, severely compromising the ultimate availability of major food supplies”. 

For its deliberations and recommendations on the safety of food additives and contaminants appearing on 
its agenda, the Committee took into consideration the principles established and contained in "Principles for the 
Safety Assessment of Food Additives and Contaminants in Food，，.4 This publication, developed in response to 
repeated recommendations by the Committee, reflects the major observations, comments and recommendations 
on the safety assessment of food additives and contaminants contained in the previous reports of the Committee 

1 WHO Food Additives Series, No. 22,1988. Since 1981 the preparatory work for toxicological evaluations of 
food aditives and contaminants by the Joint FAO/WHO Expert Committee on Food Additives has been actively supported 
by certain of the Member States that contribute to the work of the International Programme on Chemical Safety (IPCS), 
which is a joint venture of UNEP, ILO and WHO. One of the main objectives of IPCS is to carry out and disseminate 
evaluations of the effects of chemicals on human health and the quality of the environment (see WHO Technical Report 
Series, No. 733,1985，p. 2). Beginning with No. 20，the WHO Food Additives Series is being published by the Cambridge 
University Press on behalf of WHO. 

2 FAO Food and Nutrition Paper, No. 38,1987. 

3 WHO Technical Report Series, No. 631, 1978. 

4 WHO Environmental Health Criteria No. 70，Geneva, World Health Organization, 1987. 



and other associated bodies. The Committee took cognizance of the fact that the document reaffirms the validity 
of recommendations that are still appropriate, and points out the problems associated with those that are no longer 
valid in the light of modern advances in methodology. 

3.3 Recommendations 

The report contains recommendations for further work by the Committee as well as specific recommen-
dations to FAO and WHO. Among the latter, it is suggested that F AO and WHO should encourage governments 
to investigate and implement preventive and control measures for limiting the levels of aflatoxin in the diet, and 
to collaborate so as to harmonize regulatory controls for aflatoxin as far as is feasible. 

3.4 Significance for public health and implications for the Organization's programme 

The present and previous reports of the Expert Committee emphasize the public health significance of the 
risk assessment of chemicals released into the environment, specifically into the food supply, and give an 
indication of the complexity of the process, which includes: assembling and analysing all the relevant data; 
interpreting carcinogenicity, mutagenicity, teratogenicity and other studies; extrapolating to man effects and 
findings observed in experimental models; and formulating risk assessments based on available epidemiological 
and toxicological data. While all Member States have to face the problem, only a few scientific institutions are 
available to undertake the necessary tasks at this stage. This emphasizes the importance of providing all Member 
States with valid information on these matters. The Committee recommended that, since its reports were vkal 
for the work of the Joint FAO/WHO Food Standards Programme, and in order to expedite the timely 
dissemination to Member States of the information they contained, FAO and WHO should take the necessary 
steps to ensure the distribution of a summary of the report as soon as possible after each meeting. 

WHO has made provision to hold meetings of the Joint FAO/WHO Expert Committee on Food Additives 
in 1988 and 1989 to deal with food additives and contaminants. In addition, the Committee will meet to deal 
specifically with the safety evaluation of veterinary drug residues in food. 

4. HYPERTENSIVE DISORDERS OF PREGNANCY 

Report of a WHO Study Group 
Geneva, 24-30 September 19851 

4.1 Background 

The hypertensive disorders of pregnancy "(toxaemia, pre-eclampsia, eclampsia) are a major cause of 
maternal mortality. The incidence of the hypertensive disorders of pregnancy varies greatly from country to 
country and, as most of the information is hospitals-based, the "true" incidence of these disorders in most 
countries of the world is unknown. In addition, confusion exists in defining the disorders which further hampers 
efforts at measuring this condition in a population. In 1982, WHO launched an interregional study to help 
determine the epidemiology of the hypertensive disorders of pregnancy in different populations, and to develop 
simple methods that health workers could use for their early detection. The Study Group was convened to review 
current knowledge concerning the disorders and some of the preliminary findings from the collaborative study 
and, in particular, to make recommendations regarding the classification, diagnosis and management of these 
conditions. 



The report covers three main components, namely: epidemiology, pathophysiology, and diagnosis and 
management 

Epidemiological aspects. Preliminary findings of the WHO interregional collaborative study on the hyperten-
sive disorders of pregnancy are presented in the report. The study was carried out in seven countries (Botswana, 
Burma, China, Egypt, Lesotho, Thailand, VietNam) and revealed important differences in the incidence and bio-
physiological behaviour of these disorders. Recognition of these disorders and awareness of their existence 
resulted in less maternal complications. Prevention was possible if health workers recognized early symptoms 
and their potential danger, and were able to refer women for a higher level of care early on in their pregnancies. 

Pathophysiological aspects. The pathophysiological aspects of these disorders are thoroughly covered in the 
report. Most of the main important physiological changes which occur in pregnancy are compared with those 
occurring in women with the hypertensive disorders of pregnancy. Since changes are easily measured, such as 
weight, blood pressure and proteinuria, their detailed description is intended to help health workers understand 
the rationale for early detection and referral. 

Diagnosis and management. The report describes diagnostic tests which can be performed at two levels of care 
-primary and secondary - focusing on basic simple tests. К stresses that the hypertensive disorders of pregnancy 
are simple to diagnose and require little equipment and no specially trained personnel. However, it is essential 
to record blood pressures and the presence or absence of proteinuria and oedema. Fundal height and fetal kick 
counts are also mentioned. The management of these disorders and the prevention of maternal and fetal morbidity 
can be achieved by two strategies - early detection of these disorders and prompt action. The report outlines 
management protocols for women who can be seen frequently at the primary health care level, and for those who 
have difficulty attending antenatal care clinics. In addition, the treatment and management of these disorders 
in secondary and tertiary levels of care is described in detail, and in relation to the severity of the condition. 

4.3 Recommendations 

Since the etiology of these disorders has not yet been established, prevention of the disease per se is 
speculative. However, the Study Group established that early diagnosis and prompt management will prevent 
the complications of the hypertensive disorders of pregnancy from occurring. The recommendations therefore 
focus on these two main aspects. 

The training of health workers for prompt action following the detection of the disorders, supervision and 
health education are included in the recommendations. The importance of these aspects cannot be over-
emphasized: as with many other health issues, they are essential requirements if health care systems are to 
achieve their objectives. 

The Study Group recommended further research into the epidemiology of the disorders as well as further 
clinical trials to evaluate the most appropriate drugs for use in preventing eclampsia. The treatment of this 
important medical condition is still hotly debated, and the issues will not be satisfactorily resolved until proper 
clinical trials to evaluate different therapies have been conducted. Unfortunately, as is the case with much other 
medical technology that has been introduced into “routine” medical practice without proper trials, the treatment 
of hypertensive disorders of pregnancy varies greatly from country to country and still requires more research 
to determine which method is the most effective. The Study Group further noted that the proper and safe use 
of certain drugs in the prevention of eclampsia required clarification as to their application at the primary health 
care level. 

Finally, the Study Group recommended that parenteral magnesium sulfate, parenteral clomethiazole, 
and parenteral hydralazine (all used in the management of the hypertensive disorders of pregnancy) should be 
considered for inclusion in the WHO Model List of Essential Drugs. 



4.4 Significance for public health and implications for the Organization's programme 

The hypertensive disorders of pregnancy, together with haemorrhage and sepsis, remain a major cause of 
maternal and infant deaths; their diagnosis and early treatment are essential. Early detection presupposes 
knowledge, but as specialized knowledge becomes increasingly directed towards tertiary care a reorientation of 
the public health approach, based on research, education, training and supervision is required. The report tries 
to strike a balance between that which can be achieved at the primary health care level, and the need for more 
sophisticated methods and support from the other levels of the health care system. Identifying the hypertensive 
disorders of pregnancy is not difficult in the majority of cases - a primary health care worker, or even an alert 
family member, can do this. By highlighting how the complications of the hypertensive disorders of pregnancy 
can be prevented at the primary health care level once the symptoms have been established, the report provides 
health workers involved in the care of pregnant women with a useful basis for improvement of the present 
situation. 

The report also clarifies the issues relating to classification and epidemiology. The latter plays an 
important role in helping public health officials to define strategies aimed at controlling specific health problems, 
while the former is necessary for obtaining a unified global picture of the magnitude of the disorders that can result 
in maternal and infant deaths. 

As regards its programme, WHO will advocate that simplified techniques for diagnosing these disorders 
in the early stages should be incorporated in the training of health workers; that community education in the 
future should include information on these disorders and on family members' involvement in the early 
recognition of the symptoms; and that health workers in antenatal clinics should be allowed sufficient time to 
perform the necessary tasks, including measuring blood pressure correctly with a well-maintained instrument, 
and urine-testing for protein. Above all, efforts will need to be made to ensure that women themselves recognize 
some of the early signs of the hypertensive disorders of pregnancy and report these to a health worker. WHO 
will try to stimulate research at the primary health care level, particularly on the use and effectiveness of certain 
pharmaceuticals for the prevention of eclampsia. 

5. RATIONAL USE OF DIAGNOSTIC IMAGING IN PAEDIATRICS 

Report of a WHO Study Group 
Geneva, 18-25 November 19851 

5.1 Background 

In recent years, WHO has sponsored a Scientific Group2 to assess the rational approach to radiodiagnos-
tic investigations and a similar group3 on the fiiture use of irtiaging technologies in developing countries. It was 
felt that a further report was necessary to deal with the use of paediatric diagnostic imaging because the epide-
miology of children's diseases differs from that of adults. Moreover, ionizing radiation is still the most frequently 
used imaging technique and children are the group most at risk of radiation damage because it may interfere with 
normal growth and development. 

1 WHO Technical Report Series, No.757,1987. 
2 WHO Technical Report Series, No.689,1983 
3 WHO Technical Report Series, No. 723，1985. 



The report presents a critical review of diagnostic imaging practice applied to common childhood diseases 
and trauma, including the most recent developments, such as ultrasound, computed tomography and magnetic 
resonance. The report gives guidance on the selection of clinically relevant procedures and the avoidance of 
investigations which are of no health benefit. It also considers the cost-benefit relationship both for the patient 
and within the broader context of health care services. 

5.3 Recommendations 

Detailed recommendations are made on the diagnostic imaging of the chest, extremities, abdomen, skull 
and spine in children. The aims of each investigation, the ideal technique and acceptable alternatives when the 
preferred technology is unavailable are described, as are clinical criteria defining low and high diagnostic yield 
and action to be taken in each situation. For example, the imaging of the chest in acute pulmonary infection is 
by initial standard chest radiograph, the technical parameters for which are precisely described for children of 
various ages; follow-up should be restricted to specific clinical conditions and should not be made until eight 
weeks after the initial examination. Investigations which are still in common use, although obsolete or without 
clinical justification, are described and counselled against. 

A special chapter is devoted to the protection of the child from excessive exposure to ionizing radiations 
when modern diagnostic imaging procedures are applied 

The report also points to the great variation of views between countries regarding the indications and 
techniques of imaging, and recommends that research be stimulated in this area, especially on the most common 
and simple examinations which have frequently been the least studied. Such research is considered essential to 
“break the addiction to images” in both lay people and health professionals; for otherwise a reduction in 
unnecessary imaging cannot be achieved. This is especially relevant in the case of the growing child, for whom 
the somatic effects of radiation exposure are greater than in the adult. 

5.4 Significance for public health and implications for the Organization's programme 

There is a growing tendency to use medical imaging on a “routine” basis for both the healthy and the sick. 
Diagnostic imaging already consumes a sizeable proportion of the health care budget, and there is every 
indication that with the availability of increasingly sophisticated and expensive technologies, of which magnetic 
resonance imaging is a striking example, the cost is likely to rise. Cost is not the sole criterion; there must be 
clear evidence in any investigation that the possible benefits outweigh any possible risks. It is therefore important 
both for health and for economic reasons that diagnostic imaging should be used wisely and effectively. The 
dissemination of this report to all health professional concerned with child care and diagnostic imaging 
procedures for children can be expected to contribute to this goal by encouraging the saving of material, 
resources, manpower and radiation exposure and the avoidance of unnecessary examinations. Of equal 
importance is the improvement in diagnosis, which may be expected to result from the use of the most suitable 
imaging alternatives described in the report. 

The first report in this series1 was widely disseminated throughout the world. One Member State has 
reported a 20% reduction in film utilization as a consequence of following the practical advice given in the report. 
A similar wide dissemination is envisaged for this publication to include health care providers, professional and 
scientific organizations, and insurance companies; they will be sensitive to the benefit to be gained from the 



widespread adoption of its recommendations. It is also planned to use professional and scientific journals, 
meetings and symposia to present the report to its potential readers. Its incorporation into the curricula of medical 
schools and of specialist training programmes on paediatric and diagnostic imaging would be particularly 
valuable. 

6. CHILDREN AT WORK: SPECIAL HEALTH RISKS 

Report of a WHO Study Group 
Geneva, 10-16 December 19851 

6.1 Background 

In spite of international labour standards prohibiting child employment that have been established by ILO 
over the last 60 years, a large number of boys and girls under 15 years of age are still found working in many 
countries, often in hazardous occupations such as mining. According to international labour statistics, the 
percentage of “economically active’，children (age 10-14years) is more than 50% of this age group in some 
countries. Whilst several international agencies are involved in combating child labour, the health of working 
children is of special concern to WHO. Thus, the main purpose of the Study Group was an investigation of the 
special health risks to which children at work are subject, based on a review of the information available. 

6.2 The report 

The report first reviews a number of studies in developing countries on the health of children at work. The 
Study Group recognized that the methods used in these studies were open to criticism and that the findings had 
therefore to be interpreted with due caution, but because of the lack of reliable information in this field they 
collectively provided a useful profile of the special health risks for children at work. 

Three broad groups of risk factors are discussed. First, the particular vulnerability of children exposed to 
chemical and physical health hazards in the working environment is demonstrated. Factors relating to the limited 
working capacity of children in a critical period of growth and development are then reviewed. Thirdly, the 
special psychosocial risks to children at work are delineated. All these risk factors highlight the need to assess 
and specify the work that children could safely undertake, if they have to help earn their living. 

In health care, working children have been neglected among the groups of vulnerable workers so far 
because they can be neither considered as legitimate workers nor as bona fide students for conventional health 
services. In some countries or communities the employment of children in various types of occupation may be 
a socioeconomic necessity because of several factors, such as overpopulation, limited schooling opportunities 
and poverty. Legislation against it is generally ineffective except where it prevents employment in particularly 
hazardous occupations. The report concludes that the application of the primary health care approach, with its 
emphasis on raising community awareness and participation, may be effective for these children and help to 
‘‘humanize” the work that they are doing. 



6.3 Recommendations 

The Study Group recommended action at the community, national, and international levels. 

Each community with a working child population is advised to estimate the need for an economic 
contribution by its children; examine the types of work they are doing; calculate the health, safety and other 
social costs involved; prescribe realistically the types of woiic suitable for children and the health services needed 
to look after them at work; and evaluate the situation periodically, with a view to minimizing and eventually 
abolishing child labour. 

The Study Group recommended that countries with child employment should realistically formulate their 
own policies, revise the legislation on education and employment of children accordingly, and make a firm 
commitment to the primary health care approach, organizing the national health system as required to ensure 
essential health care for working children. 

At the international level, the establishment of an inter-agency committee on child labour was recom-
mended to foster the exchange of information and achieve uniformity of policies and strategies among its various 
member organizations. 

6.4 Significance for public health and implications for the Organization's programme 

Child labour is primarily a socioeconomic problem that cannot be effectively controlled by legislation 
alone. The solution lies in stimulating community awareness and securing community participation in control. 
The abolition of risky child labour should be the goal in the long term; in the meantime, “humanizing” work 
for children should be an immediate objective. 

The report is a first attempt to deal systematically with the special health risks of children at work. The 
classification of such risks into the three categories mentioned in sectíon6.2 above should help primary health 
care workers, and other health personnel concerned, to assess and evaluate the health hazards for children at work 
and to adopt preventive health measures accordingly. WHO has an important role to play in stimulating national 
educational activities to increase awareness of the problem in communities and fostering the implementation of 
the recommended approaches to improve the situation. In addition, WHO, together with ILO and other 
international agencies, will stand ready to offer technical support particularly with relevant information, training, 
research and evaluation. 

7. ACCEPTABILITY OF CELL SUBSTRATES FOR PRODUCTION OF BIOLOGICALS 

Report of a WHO Study Group 
Geneva, 18-19 November 19861 

7.1 Background 

With the advances made during the past 10 years in basic biological research it became clear that 
recombinant DNA techniques would provide an opportunity to develop biological products that it had not 
previously been possible to manufacture, and that continuous cell lines would be useful substrates. Products for 
clinical trials were developed by various groups, and some national control authorities began to approve their 
experimental use. More recently, national control authorities have also licensed certain products (e.g., lymphoid 



interferon, monoclonal antibodies, and inactivated rabies and poliomyelitis vaccines). The WHO Expert 
Committee on Biological Standardization approved the use of nontumorigenic and virus-free continuous cell 
lines for the production of inactivated poliomyelitis vaccine in 1981. In fact, the general trend since 1978 has 
been towards the acceptance of continuous cell lines for the production of various biologicals. However, when 
a group of consultants met in 1985 to consider the development of WHO requirements for hepatitis В vaccine 
produced by recombinant DNA techniques in continuous cell lines, they suggested that it would be useful for 
WHO to convene a group of experts to consider general safety issues associated with the use of such cells, with 
particular emphasis on the potential risks from contaminating-DNA, in order to provide international guidance 
on the acceptability of various cell substrates and production strategies. Accordingly, the Study Group on 
Biologicals was convened to provide advice to WHO on these issues. 

7.2 The report 

Continuous cell lines as substrates for the production of a wide range of biologicals for human use have 
a number of attributes which, taken together, confer advantages. These properties are not only important for the 
production of biologicals in developed countries, but could greatly facilitate the successful transfer of vaccine-
producing capability to developing countries, which is an important goal of WHO. There are, however, potential 
risks associated with the human use of biologicals produced in continuous cell lines, and these were examined 
by the Study Group. 

The Study Group concluded that when reliable data are provided in support of the safety of a product 
derived from a continuous cell line, that product should be considered acceptable. The existence of an approved 
manufacturing process for the same product in another cell system is not considered to be relevant to the 
acceptance or rejection of a product derived from a continuous cell line. Every product should be judged on its 
own merits regarding safety and efficacy. 

On the basis of the experimental data available, the Group concluded that the risk associated with 
heterogeneous contaminating-DNA in a product derived from a continuous cell line is negligible when the 
amount of such DNA is 100 pg or less in a single dose given parenterally. The risks from heterogeneous 
contaminating-DNA are negligible for preparations given orally. The assessment of the safety of any product 
with respect to DNA should take into consideration (1) the elimination of the biological activity of DNA by 
various steps in the manufacturing process, and (2) the reduction in the amount of DNA during the purification 
of the product in the manufacturing process. 

The Study Group established that cells may be divided into three risk categories with respect to their 
potential for carrying viral agents pathogenic for human beings; in view of this, the Group agreed that different 
degrees of risk, and therefore different testing criteria, were applicable to products manufactured from various 
types of cells. In addition, it was emphasized that when either diploid cell lines or continuous cell lines are used 
for producing biologicals, a cell seed lot system must be used and the cell seed must be characterized as specified 
in the appropriate WHO requirements. Furthermore, cells from human beings or animals with diseases of 
unknown origin, and animal cells that may contain “slow viruses", should not be used to produce biologicals for 
human administration. 

The Study Group agreed that the apparent risk from oncogene-encoded proteins is limited to growth 
factors. In general such risks are limited because the growth-promoting effects are usually transient and 
reversible, the proteins do not replicate, and many of them are rapidly inactivated in vivo. Therefore, the Study 
Group considered that the presence of known contaminating growth factors in the concentrations at which they 
are ordinarily to be found does not constitute a serious risk in the preparation of biological products from 
continuous cell lines. 



7.3 Recommendations 

The Study Group recommended the following: 

• WHO should promote the establishment of several banks of cell seeds for continuous cell lines in order 
to assist Member States and manufacturers, when requested, in developing working cell banks that conform to 
the WHO requirements for the characterization of continuous cell lines for the production of biologicals. 

-WHO should take all possible steps to encourage the replacement of biologicals derived from neural 
tissues with biologicals derived directly from cell culture, including continuous cell lines, or made by 
recombinant DNA. 

-WHO should sponsor and coordinate studies to determine the effect of various inactivating agents, such 
as propiolactone and formalin, on the biological activity of DNA. 

_ National control authorities should consider establishing multidisciplinary groups to assist them in as-
sessing the safety and acceptability of substances produced by modern biological techniques, since the 
issues are often new and complex and require the collective wisdom of experts from several different 
disciplines. 

The Group recognized that the matters considered in the report, especially the genesis of human 
malignancy, were fast-moving fields of research. It therefore recommended that the WHO Secretariat should 
keep a close watch on further developments, and requested the Director-General to convene groups of scientists 
as appropriate. 

7.4 Significance for public health and implications for the Organization's programme 

The review of the issues related to biologicals, including vaccines, produced in continuous cell lines, is 
germane to WHO'S concern to make safe and potent biologicals available at reasonable prices to Member States. 
WHO will follow up the various recommendations of the Study Group and, in particular, will take steps to 
organize, through collaborative studies, the characterization of cell banks of continuous cell lines for the 
production of biologicals; subsequently, WHO will make the corresponding cell seeds available to Member 
States and manufacturers. In addition, WHO will follow the further developments of biologicals produced in 
continuous cell lines by Member States, in order to be able to establish the appropriate international requirements 
in a timely manner. 


