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Onchocerciasis is a parasitic disease caused by the worm Onchocerca volvulus which affects 
at least 20 million people in tropical Africa, the Yemen, and parts of Central and South 

America. Man is the only host of practical significance. The disease is transmitted by the 

bites of female blackflies (Simuliidae). 

The frequency and severity of the clinical manifestations of that disease are closely 
associated with the intensity of the infection which, in turn, depends on the cumulative 
effect of the many reinfections and super -infections a resident in an endemic area receives 

year after year. Among the important clinical manifestations of onchocerciasis are pruritic 

skin rashes, chronic skin manifestations such as elephant's skin, athrophy and depigmentation, 
hanging groin and hernia, and a variety of eye lesions that may culminate in blindness. 
Although involvement of the eye is undoubtedly the most important medical complication of 

onchocerciasis, recent studies have shown that the disease may also affect the regional lymph 

nodes, the genito- urinary tract and the lungs. Pathological studies have confirmed the 
presence of microfilariae in lymph nodes, sputum and urine. 

The medically most important and largest onchocerciasis endemic areas are located in 

tropical Africa, from the Senegal and Ethiopia in the north, to Angola and Tanzania in the 

south. In most of these areas the vectors belong to the Simulium damnosum complex and breed 

in fast flowing streams and rivers. As a consequence, the greatest suffering occurs among 
people who live close to the river valleys. In the savanna zones, where the disease is the 

most severe, the longtime recognized association between river proximity and blindness, induced 
populations to abandon the fertile river valleys which became depopulated over the years while 
the more elevated plateaux are overpopulated and overcropped so that their food productivity 
diminishes year after year. In hyperendemic areas onchocerciasis has thus the most severe 
socioeconomic consequences, especially in the dry zones where water availability constitutes 
a key productivity factor. In recent years the highly infected areas of the West Africa 
savanna belt have furthermore been affected by a disastrous prolonged drought, and the need 
for reclaiming the fertile river valleys became increasingly urgent. 

Presently only two drugs are available for the chemotherapy treatment of onchocerciasis. 
Although these drugs can be used with little difficulty and risk, under close medical 
supervision, for individual treatment of patients suffering from that disease, their use in 

mass chemotherapy campaigns raises problems that require further study. In the absence of 
any immunization method and of an acceptable drug for mass chemotherapy, control of the 

insect vector offers the only means at present for interrupting transmission of the disease. 

As observed in the Kodera valley of Kenya where the local vector, Simulium neavei, was 
eradicated, the time lapse between the total interruption of the onchocerciasis transmission 
and the disappearance of the parasite could be of 15 to 18 years. Because of that long 
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life span of the adult worm in the human host, sufferers from onchocerciasis may remain 
infective for many years even if not reinfected. The duration of a campaign aiming to 
prevent the disease by eliminating its blackfly vectors must therefore be of about 15 to 18 
years after the transmission has ceased in the treated area if the vector cannot be eradicated. 

EVENTS LEADING TO THE PROGRAMME 

The savanna zone of the Volta River basin area, in West Africa, is one of the worst 
endemic onchocerciasis zones of the world, as evidenced by the surveys carried out by public 
health services of Dahomey, Ghana, Ivory Coast, Mali, Niger, Togo and Upper Volta and by 
the investigations made by OCCGE and WHO teams as well as by some bilateral assistance 
agencies. 

More studies on onchocerciasis and its vectors were carried out in the Volta River basin 
area than anywhere else in the world and it was concluded that disease was the most important 

single deterrent to human settlement, and the subsequent economic development of the fertile 

valleys which lie uninhabited and unproductive. 

In July 1968 a technical conference held in Tunis under the joint auspices of USAID, 

OCCGE and WHO concluded that onchocerciasis control in the West African savanna zone was 
possible and recommended to undertake the first large -scale action against that disease in the 

northern part of the Volta River basin area. Not only were substantial baseline data 
already collected, but a pilot onchocerciasis control campaign was undertaken on an area of 
about 60 000 km2 by Ivory Coast, Mali and Upper Volta, in close cooperation with OCCGE, with 
the assistance of the French Overseas Aid Department and of the European Community Economic 
Development Fund, with promising results; that campaign laid the ground for a larger 
programme by developing an appropriate control and evaluation methodology, while proving 
such an operation was possible. This campaign resulted from the work undertaken at OCCGE 
by medical entomologists from ORSTOM who, since 1956, had been engaged in studies of the 

distribution, biology, ecology, behaviour and control of the vector. The Tunis Conference 
considered that the savanna part of the Volta River basin area was as large an area as 

could be handled in the first instance, and to be as isolated as any continental area could 

be from outside reinfestation by S. damnosum long distance flights. 

The recommendations of the Tunis meeting were taken into consideration by all parties 
concerned. In 1969 and 1970 the seven governments involved confirmed their interest in 

such a regional onchocerciasis control programme and formulated requests in this sense to 

UNDP whose Administrator agreed to provide the necessary funds to assign to the Volta 
River basin a Preparatory Assistance to Governments Mission (PAG Mission). WHO was 

designated as Executing Agency, in association with FAO, while IBRD played an active role 
in the planning of the Mission's work. 

With the assistance of the seven governments concerned, the PAG Mission carried out its 

work from mid -1971 through 1973 in Dahomey, Ghana, Ivory Coast, Mali, Niger, Togo and 

Upper Volta. Additional investigations on onchocerciasis were also made by OCCGE teams, 
by the Federal Republic of Germany and the United States of America volunteers, and by the 

WHO Epidemiological Surveillance Centre established in Abidjan, Ivory Coast. During the 

same period, OCCGE, ORSTOM and WHO carried out jointly, with the generous assistance of 

the governments of the Federal Republic of Germany and of the United States of America, a 

series of large -scale field trials to evaluate insecticides, formulations and equipments, 

involving the use of helicopters and fixed -wing aircrafts; the voluntary contribution of 

the chemical industry to these trials was also noteworthy. Early in 1972 the Executive 

Heads of UNDP, FAO, IBRD and WHO decided to establish a Steering Committee for Onchocerciasis 

Control comprising a representative from each of the four agencies to coordinate action. 

The Steering Committee has met eight times since, to monitor progress and resolve problems. 
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The report of the PAG Mission, supplemented by a series of technical annexes, was 

submitted to the governments of the seven countries of the Volta River basin area on 

20 August 1973. This report includes a detailed analysis of bnchocerciasis and its socio- 

economic implications in the area, as well as a costed proposal for a twenty-year 

Onchocerciases Control Programme in 1974, and suggestions for the economic development of 

the fertile valleys and other abandoned areas of the Volta River basin. The estimated 
cost for the whole programme at 1973 prices was of the order of $ 120 000 000 for the twenty - 
year period, and of about $ 42 000 000 for the initial 1974 ̂1979 period also at 1973 prices. 

The WHO Regional Office for Africa, in October 1973, with the assistance of UNDP and the 
Government of Ghana, organized in Accra an intergovernmental conference for the control of 

onchocerciasis in the Volta River basin area which was attended by delegations of the seven 
governments concerned and of the sponsoring agencies. The PAG Mission proposal was 

accepted by the seven governments which, on 1 November 1973, signed an agreement governing 

the operations of the Onchocerciasis Control Programme appointing WHO as Executing Agency 
for carrying it out. 

The PAG Mission report was also worldwidely circulated and IBRD, on the behalf of the 

four sponsoring agencies, approached potential donors for financing the control operations. 

Commitments were made by the governments of Canada, France, the Netherlands, United Kingdom, 

United States of America, as well as by UNDP and IBRD, while the Government of the Federal 

Republic of Germany has also shown keen interest for supporting such an activity. An 

interim funding agreement was signed in early 1974 to allow the immediate implementation by 
WHO of the programme through a special fund established and managed by the IBRD. Negotia- 
tions are underway to secure funds for covering the programme needs during the period 1974- 
1979. UNDP will continue to support certain research and training components of the 

programme, while FAO is associated with the programme coordination activities regarding 
economic development. 

THE ONCHOCERCIASIS CONTROL PROGRAMME 

The programme area 

The programme area includes the whole of the Volta River basin down to the Volta Lake, 
the Niger River southern bank tributaries from the Guinea border to the Nigerian border, as 
well as the White Bandama River basin down to Lake Kossou and the northern part of the 
Comoé River basin. 

In this area of approximately 700 000 km2, which includes parts of Dahomey, Ghana, 
Ivory Coast, Mali, Niger, Togo and Upper Volta, it is estimated that over a million people 
are infected by O. volvulus and that, as a consequence, at least 70 000 of these are blind, 
while many more have serious impairment of sight. S. damnosum breeding places occupy 
about 14 000 km of watercourse length and are mostly encountered in the large rivers and 
their main tributaries, while also present along causeways and dam spillways in some 
smaller streams. Due to their extensive flight range S. damnosum adults can be found, and 
do transmit onchocerciasis, on a large part of the programme area (see Fig. 1). 

The vector control operations 

The S. damnosum adults disperse too far 
proposal. While the mechanical elimination 
economically feasible in some instances, and 

become one day a useful adjunct to chemical 
way of controlling the vector is through the 
from the breeding places. 

and too rapidly to make their control a practical 
of S. damnosum breeding sites may prove 
the biological control of that vector might 
control in certain areas, at present the only 
periodic application of larvicides upstream 
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Since the adults lay their eggs in fast flowing water and the larvae continue their 
development in these rapids, cataracts, waterfalls, etc. the breeding sites are easily 
identified and constitute only a small portion of the whole hydrological network. During 
1972 and 1973 an elaborate and extensive programme of insecticide and formulation development 
and screening did contribute to select insecticide formulations which, when applied onto the 
river at very low dosages, disperse mainly in the upper layer of the river water where the 

vector larvae breeds and are effective against these larvae on long distances downstream, 
while having minimal side -effects on non -target organisms and being rapidly biodegraded. 

Due to the rapid development of the vector larval stages, insecticide applications 
should be carried out at weekly intervals, during all seasons and under all weather and 
climatic conditions, as long as the breeding sites will be occupied by S. damnosum larvae. 
The only way of being certain to reach the breeding sites and the dosing points in such 
conditions is by air. Flight plans were drawn for the treatment of the 14 000 km of water- 
ways, involving the use of either helicopters or fixed -.wing aircrafts according to the type 

of river to be treated. A new equipment was developed, to ensure the rapid and accurate 
release of the required amounts of insecticide formulations which will be determined taking 
into account both the water flow and the hydrological regime of the breeding sites. The 

plan of operations is very flexible and will be continuously adapted to the local conditions 
and improved to the light of the acquired experience. 

The actual control activities of the programme are due to commence in November 1974 and 
a phased build up is planned during the first three years. Operations, in 1974 -1975, will 

involve the Сomoé, Bandama, Banifing and Black Volta River basins, in Ghana, Ivory Coast, 

Mali and Upper Volta. They will then spread to involve the White Volta, Red Volta and 
Daka River basins in 1975 -1976, in Ghana and Upper Volta. From November 1976 onwards, they 

will then expand into the remaining river systems of the programme area (see Fig. 2). 

Such an approach provides for the gradual build up of professional and auxiliary staff 

required, and also of the infrastructure facilities, aircraft fleet, etc. 

In view of the complex nature of the aerial operations required and of the distribution 

of S. damnosum breeding sites irrespectively of national boundaries, the control programme 

will be centrally operated and the governments concerned have accepted the need for the 

aircraft and staff concerned to cross from one country to the next with the minimum of 

formalities. 

Evaluation 

The entomological surveillance network 

The day to day evaluation of the effectiveness of the insecticide applications under- 

taken will constitute an important and integral part of the programme. This immediate 

evaluation will be carried out by entomological surveillance teams which will continuously 

monitor the adult and larval S. damnosum populations. These teams will also be responsible 

for recording the watercourse flow before the insecticide applications and for monitoring 

these accordingly. This will ensure that only breeding sites harbouring vector larvae are 

treated. As the control operations become established throughout the area this regular 

monitoring will be most important in the peripheral parts of the programme area exposed to the 

risk of reinfestation from the untreated area beyond. 

For that purpose the programme area has been divided into seven sectors and 24 sub - 

sectors of entomological surveillance (see Fig. 3). This network will be flexible and it 

is already anticipated that major redistribution of sectors and sub -sectors will take place 

soon after the complete implementation of the control operations, with a concentration of 

most of the activities in the southern part of the programme area. 
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The entomological surveillance teams will also play a role in assisting for the 

monitoring of the environment as a whole, to detect and assess any unfavourable side- effect 

of the control operations. 

The epidemiological evaluation 

The comparative determination, in selected indicator areas, of the actual number of 
infective bites of S. damnosum females per unit of time will soon give some indication of 

the epidemiological trends during the first years following the implementation of the 
programme. However, the long term epidemiological evaluation will be based on the results 

of longitudinal studies carried out on about 40 000 people of the programme area, each 
person being carefully examined once every three years. Although much information is 
available already, fresh base -line data will be collected from 1974 to 1977 from a selected 
number of indicator villages, in an orderly well recorded fashion, so that regular follow - 

up investigations will be meaningful. For this purpose mobile ophthalmological -parasito- 
logical teams will be established and all information will be computerized to facilitate 
the periodic evaluation of the programme results. 

Training 

Training activities do constitute an important component of the programme, both to 

solve the staffing problems and to ensure that a standard methodology is used in all 

investigations and surveys. The need to train additional national staff from the programme 
area able gradually to take over the responsibility for surveys and operations and 
subsequently to run the programme itself has also been taken into account. 

A large part of the training activities deals with the control, surveillance and 
evaluation method and is thus concentrated on the first three years of the programme, to 

ensure its staffing. However, an important provision has also been made for the anticipated 
turnover and promotion of the staff, as well as for assisting the seven countries concerned 
to specialize health workers in all fields related to the disease pathology, parasitology, 
epidemiology and chemotherapy. 

For the first three years of the programme all training activities are financed by 
UNDP. 

Research 

The onchocerciasis control programme can only be envisaged with a firm foundation of 

basic and applied research. Responsibility for the basic research, which is of general 

interest to all the regions affected by onchocerciasis, will continue to be carried out by 

WHO as in the past, with some reorientation and speeding -up. However applied research 

activities closely linked with the programme needs are being implemented as a distinct 

programme component. Special investigations will thus be carried out on the following main 

topics: 

S. damnosum complex in and around the programme area: composition, comparative 

biology and vectorial importance of the various members of the complex, sampling 

procedures, insecticide susceptibility, etc. 

Vector control: development and improvement of insecticide application equipment and 

of automatic recording devices - screening and development of alternative insecticides 

and formulations, with studies on innocuity for mammals, acute side -effects on non - 

target aquatic organisms, biodegradability, etc. - search for, and development of, 

alternative methods of S. damnosum control. 
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Environmental studies: long -term studies on the side -effects of the insecticide 
applications, and monitoring of the environment. 

Onchocerciasis epidemiology and chemotherapy: the investigations on the disease 
epidemiology and chemotherapy, already carried out during the preparatory phase of the 
programme, are being intensified to improve the epidemiological evaluation methodology, 
to better monitor the control operations, and to develop chemotherapy protocols which 
could be used by the national authorities concerned to treat severely parasitized 
people and thus prevent the development of blindness whenever possible. This 

epidemiology and chemotherapy research component is currently financed by UNDP. 

COORDINATION AND MANAGEMENT 

The implementation of the programme requires the coordination of efforts both at 

national and international levels. For that purpose each of the seven governments concerned 
has set up a National Onchocerciasis Control Committee for coordinating the technical, 
social, budgetary and logistic support to the programme at the national level; these 
committees will also play a key role to ensure the sound subsequent economic development of 

the areas freed from the disease. 

As Executing Agency, WHO assumes the overall responsibility for the scientific, technical 
and administrative management of the programme, in association with FAO. The Organization 
has appointed a Programme Director who is assisted by three specialized sections (Simulium 
control and Environmental Protection, Epidemiology and Public Health, Administrative 
Services). The Programme headquarters has been located in Ougadougou, Upper Volta, in 

view of its central position in the affected area. 

The Regional Office for Africa integrates the activities of the programme the largest 

intercountry undertaking in regional development within the Organization into its overall 

action towards the promotion of health and welfare in Africa; the WHO representatives 

concerned are intimately associated with the activities of the programme. 

A special unit has been established in WHO headquarters to ensure a smooth and 

continuous technical and scientific support to activities of the programme. Furthermore, 

to assist the Organization to carry out such duties a special Scientific Advisory Panel 

comprising experts in all the major disciplines involved by the programme operations 

is being established. A small Technical Advisory Committee drawn from the Panel will 

contribute to the permanent evaluation of the programme achievements, while ad hoc working 

groups will be formed as required to deal with specific problems that might arise. 

The Steering Committee will continue to coordinate the action by the four sponsoring 

agencies, UNDP, FAO, IBRD and WHO, with respect to the programme. It is assisted in its 

work by an Ecological Panel and an Economic Development Advisory Panel. The Ecological 

Panel comprises of a small group of experts with wide experience in river ecology, the 

effects of development processes on river basins, in the epidemiology of diseases in river 

basins and the ecological effects of pesticides; it will study the ecological problems 

connected with the programme. The Economic Development Advisory Panel, which is being 

established, will consist of six to 10 members drawn from the agencies and be especially 

responsible for the coordination and sponsoring of the economic development activities 

resulting from the programme. 

It must be noted that the economic development of the areas freed from onchocerciasis 

will be the responsibility of each of the governments concerned. 

Negotiations are under way with all interested parties to ensure the periodic review 

of the programme achievements, plans and budget by an appropriate committee comprising of 

donors and participating governments and the sponsoring agencies. 
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THE FUTURE 

The onchocerciasis control programme has been established to take care of the 
onchocerciasis problem in but a small part of the total endemic area situated in Africa. 

It is the first onchocerciasis control project of such a magnitude while being probably also 
one of the main large -scale public health projects based on economic justifications. While 
at this stage enlargement of the programme area could not be considered bearing in mind the 

available resources, it is probable that other countries facing similar onchocerciasis 
situations would, in the future, make full use of all the methodology developed for 

controlling onchocerciasis in the Volta River basin area. 

It must be emphasized, however, that where the vectors belong to the S. damnosum 
complex there is little chance of success unless breeding areas can be reasonably well 
isolated. Usually this involves at least one large river system and hundreds of thousands 
of square kilometres. Although the overall cost of such a programme seems initially very 
high, the long -term interest to be accrued from the investment with careful and coordinate 
planning among governments, institutions and agencies should provide a worthwhile return. 

It would be however unrealistic to embark in other large -scale onchocerciasis control 
campaigns before operations of the programme implemented in the Volta River basin area are 
carried out during at least a few years, and their results evaluated, so that all the 

experience gained from it could be incorporated in the subsequent onchocerciasis control 
programmes. Such an attitude would also facilitate the financing of these, while the time 
gap could be usefully devoted for carrying out entomological, epidemiological and socio- 
economical surveys in the other candidate onchocerciasis foci of the savanna zone. 
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