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Executive summary

An African Programme for Onchocerciasis Control (APOC) has been created. Its goal is the
elimination of onchocerciasis as a disease of public health and socio-economic importance
throughout Africa. Building upon the success of the Onchocerciasis Control Programme in
West Africa (OCP), which is on the verge of eliminating the disease from 11 West African
countries, the new Programme will establish sustainable control in the remaining 19
countries in Africa, where the disease is still a public health problem. Whereas the OCP
used vector control as the principal method for control, the new Programme will control the
disease in the non-OCP countries by establishing community-based treatment prograrnmes
with the drug ivermectin, supplemented with vector eradication in a few isolated foci.

Onchocerciasis remains a serious public health problem in much of tropical Africa. It
affects 17.5 million people, of whom 15 million--or more than 857o-now live outside the
area of the OCP, due to significant achievements of that West African programme. The
most severe consequence of onchocerciasis is blindness, which may afflict over one-third of
the adult population of the most affected communities. Other important problems are severe
skin disease associated with a maddening itching which causes great suffering to millions of
people. The infection is probably also responsible for an important amount of epilepsy and
for growth retardation.

In the West African savanna zone, onchocerciasis is a severely blinding disease. It was also
responsible for the depopulation of fertile river valleys in the OCP countries and hence had
become a major impediment to economic development. For these reasons, the large-scale
vector control operations of the OCP-based on the aerial application of insecticides and
aiming at the virtual elimination of the disease-were considered economically justified.
OCP has been successful in eliminating onchocerciasis as a public health and
socioeconomic problem.

Outside the OCP area, onchocerciasis remains a major cause of blindness in the central and
easterly parts of the savanna belt of the Northern Tropics, which cross parts of Nigeria,
Cameroon, CAR, Chad and Sudan-areas where some 6.5 million persons are infected.
However, in these parts of the savanna belt, onchocerciasis does not appear to be the cause
of major depopulation of fertile lands. For this reason, large-scale vector control operations
are not likely to have as high an economic return as they have had in the OCP area.
Onchocercal blindness rates are also high in some parts of Zarie.

Onchocerciasis is a less important cause of blindness in the other endemic areas of Africa
outside the OCP countries. However, in these areas, where 8.6 million infected people live,
skin problems and some of the other systemic consequences such as epilepsy, are often
severe. Recent research findings clearly show that the people of highly endemic
communities consider onchocerciasis, especially the grave and unrelenting itching, to be one
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of their main health problems and the cause of much misery

In East Africa, the vectors of onchocerciasis have been eradicated from six small foci by
ground-based insecticiding operations and the disease has been eliminated. There is
evidence that other isolated foci exist where this may also be feasible and cost-effective.

No safe drug for community-based treatment of onchocerciasis was available until
ivermectin was registered for human use in 1987. The availability (free-of-charge from the
manufacturer) of this safe and effective drug for as long as necessary presents a unique
opportunity to follow up the success of the OCP and control the disease as a public health
problem throughout Africa.

To control onchocerciasis as a public health problem, ivermectin needs to be given at least
once per year to the population of all seriously-affected communities. Experience to date
indicates that ivermectin treatment is exceptionally popular.rmong endemic populations and
that communities effectively take responsibility for their own treatrnent. It should be
possible, therefore, to control onchocerciasis at minimal cost and with active community
involvement. Community self-treatment with ivermectin may also provide an important
entry point for other community-based health interventions and thus help to develop a
practical basis for strengthening primary health care in some of the poorest and most
underserved communities in the world.

A number of important issues remain to be resolved. They include the location of all high-
risk communities requiring treatment, the effect of treatment on onchocercal skin disease,
indicators for treatment in arcas where skin disease is the main complication of
onchocerciasis, sustainable approaches to community self-treatment, simple methods for
monitoring control, and the macrofilaricidal potential of ivermectin at higher and/or more
frequent doses. The UNDP/World Banlc/WHO Special Programme for Research and
Training in Tropical Diseases has accelerated and expanded its onchocerciasis operational
research prograrnme via financing from the APOC trust fund, in order to resolve most of
these issues, and other research organizations are investigating some of these problems
independently.

10. The endemic countries, working closely with a well-coordinated consortium of international
Non-Governmental Development Organizations (NGDOs), have made an important start
with ivermectin-based control. Over three years, they have built up prograrnmes which, in
1994, covered about 15 percent of the infected people outside the OCP countries, and
included mainly those in the worst-affected areas. This coverage is near the upper limit of
what can be achieved without additional support from APOC.

11. In several endemic countries, there exists effective collaboration between governments and
NGDOs. There is a need to expand this collaboration and to create an overall planning
mechanism which brings together the governments of endemic countries, donors, NGDOs
and international organizations. This will ensure that the control of onchocerciasis in all

9
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endemic countries outside the OCP area is approached and coordinated in the most rational,
cost-effective and sustainable manner.

12. The control of onchocerciasis as a public health problem throughout the APOC countries in
Africa will require initially a time-limited, regional prograrnme. Its principal objective will
be to establish cost-effective approaches to ivermectin-based control which can be sustained
by the endemic communities and countries themselves. The prografirme will also be
responsible for providing technical and financial support for local vector eradication in
isolated foci.

13. The programme will be based on a partnership between participating governments, NGDOs,
multilateral and bilateral agencies. The governing body will be the Joint Action Forum
(JAD on which these parties will be represented. The co-sponsors will constitute the
Committee of Sponsoring Agencies, which will act as executive secretariat for the
progralnme. A Technical Consultative Committee will review all ivermectin delivery
projects. The fiscal agency will be the World Bank, which has estabtished a separate trust
fund to finance APOC.

14. The executing agency is WHO. The programme's headquarters is located in Africa. The
progranrme, supported by its statutory bodies, would provide guidelines and advice to
ivermectin-based control projects, ensure coordination, organize operational research and
training, provide independent monitoring and evaluation of control, ensure financial
oversight, and be responsible for advocacy of the progrirmme. Ivermectin delivery will be
done through Ministries of Health and NGDOs on the basis of technical service agreements.
A liaison office would be maintained at WHO headquarters in Geneva to maintain working
relations with NGDOs and other organizations and WHO units supporting APOC.

15. A first estimate indicates that about US$131 million will need to be financed by the
international donor community to support the l2-yeu prograrnme, including US$90 million
for community-based ivermectin distribution, US$2.5 million for vector control, US$9
million for operational research and impact assessment, US$17 million for programme
support, US$5 million in the build-up of a contingency reserve, and US$7 million on a cost-
sharing basis with TDR and OCP for an operational macrofilaricide. The share of
expenditures to be borne by the Participating CountriesA.{GDOs would total slightly less
than US$30 million (in cash or in kind) over the l2-year period.
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1. Introduction

A unique oppornrnity exists to establish a development partnership and to move fonvard
expeditiously toward the goal of eliminating onchocerciasis as a source of misery and as an
important development constraint throughout much of Africa. This opportunity is created by the
remarkable achievements of the Onchocerciasis Control Programme in West Africa (OCP), the
availability of an effective drug free-of-charge to the endemic countries from the manufacturer
(Merck & Co., Inc.), the demonstrated willingness of Ministries of Health and a coalition of Non-
Govemmental Development Organizations (NGDOs) to become actively involved in distributing
the drug, and the recognition by governments, donors and sponsoring agencies of the importance
of onchocerciasis as a major impediment to development. The African Programme for
Onchocerciasis Control (APOC) outside the OCP sub-region is designed as a partnership between
affected African countries, multilateral and bilateral agencies, and NGDOs. The new Programmer
holds promise of not only controlling a significant parasitic disease, but also demonstrating the
effectiveness of a new partnership approach for implementing sustainable solutions to major
regional development problems.

The ultimate goal of the African Programme for Onchocerciasis Control is to eliminate
onchocerciasis as a disease of public health importance and as an important constraint to socio-
economic development throughout Africa. The control strategy would be multi-faceted but would
rely primarily upon ivermectin-based control that can be sustained by the communities and the
endemic countries themselves through their primary health care systems. Where services are
inadequate, community-based ivermectin distribution projects could serve as a catalyst for the
development and strengthening of primary health care services. The Programme will also rely
upon local vectoreradication as a control tool where such an approach is feasible and cost-
effective.

APOC will build on the same principles which have been crucial to the success of the OCP:
clear and feasible objectives, detailed operational plans, proper monitoring and evaluation, and
incorporation of operational research into the day-to-day management of the Programme. It will,
however, be established as a sepa.rate progranrme for two major reasons: flrst, to allow OCP to be
brought to a conclusion as planned by year 2002, and; second, to enable different control
strategies to be employed in the two programmes. In the OCP, control has been based mainly on
vector control, which has been a very successful method of control. But in the APOC region,
vector control is often either technically infeasible or not cost-effective, with the exception of a
limited number of localised foci. Hence, community-based ivermectin delivery will be the
principal method of control in APOC. A regional approach for APOC will furthermore ensure a
comprehensive attack on the disease, a coordinated development effort, important economies of
scale, and enhanced quality of implementation. These advantages pertain particularly to
widespread containment of the disease, cost-effective application of operational research, and the
rapid and effective transfer of lessons learned in one country to others. In summary, APOC will

1 In this document, the use of the word Programme implies the regional prograrnme, Apoc
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establish a regional programme emphasizing sustainability, community involvement, and
partnership with NGDOs with the ultimate goal of eliminating onchocerciasis as a disease of
public health and socioeconomic importance throughout Africa.
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2. The burden of onchocerciasis

Onchocerciasis is caused by infection with the nematode worrn Onchocerca volvulus, for
which human beings are the only known reservoir. The adult worns are usually found in
subcutaneous nodules and have an average longevity of around 10-11 years. The adult female
worrn produces millions of microfilariae which migrate through the skin and to the eyes of the
human host.

The microfilariae are the main cause of the clinical manifestations of the disease. These
include dermatitis, resulting in very severe itching, depigmentation and atrophy of the skin, and
lymphadenitis which may lead to hanging groin and elephantiasis of the genitals. There is
growing evidence suggesting that onchocerciasis is an important risk factor for epilepsy and
hypo-sexual dwarfism in certain areas. The most severe manifestations of onchocerciasis are
irreversible ocular Iesions of both the anterior and posterior segment of the eye, resulting in
impaired vision and ultimately in total blindness.

The epidemiological pattern of onchocerciasis varies considerably between geographical
zones. Well documented is the difference in ocular pathology between the West African savanna
and forest areas. While onchocercal blindness can be rarnpant in hyper-endemic communities in
the savanna belt north of the equator, there is less damage to the eyes in forest villages with a
comparable intensity of infection. However, the situation in other parts of Africa is different. In
theZure basin, severe blinding and less blinding onchocerciases are found in both forest and
savanna, while in East Africa onchocercal blindness is rare in both savanna and forest. It is
believed that the explanation lies at least in paft in the existence of various O. volvulus strains of
different pathogeni city.

The parasite is transmitted by a blackfly of the genus Simulium, which breeds in rapids in
fast flowing water. Consequently, the transmission is most intense in river valleys and the disease
most severe in communities located near the rivers. The severity of onchocerciasis is closely
related to the prevalence and intensity of infection in the community. In the West African
savanna, blindness will affect more than 57o of the population when the Community Microfilarial
Load exceeds 40 microfilariae per skin snip. With such high blindness rates, the burden of
disease is overwhelming and threatens the economic survival of the villages.

The disastrous effects of ocular damage caused by onchocerciasis are well known but the
sheer misery of onchocerciasis skin lesions and their attendant itch has been largely overlooked in
the past. However, a large multi-country study has recently shown that onchocercal skin disease
imposes a grave burden and that its symptoms have important personal and psychosocial
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effects not only on the affected individuals, but also on their families and communities2.
Symptoms make it difficult for affected persons to concentrate, work and interact socially.
Onchocercal skin lesions are an important cause of stigma and seriously affect people's self-
esteem. In some areas, oncho-infected individuals are ostracized by the local community. TDR's
psychosocial research suggests that, in the countries under study, many people with Reactive Skin
Disease fear that having this infection may hamper their designs for marriage or even negatively
influence their prospects for leadership positions (see Annex 2).

For the affected people, the most serious consequence of onchocercal skin disease is itching,
which is often very severe, and the cause of sleeplessness, fatigue and weakness. Troublesome
itching also leads to scratching, often with stones, twigs or knives, and results in bleeding
wounds, sores and pain in the affected parts of the body. In the most endemic communities, up to
80Vo of the total population suffers from skin disease and severe itching.

In Africa, some 17.5 million people are infected with Onchocerca volvulus3. Following the
successful control of the disease in the OCP, more thanS5Vo of the infected (about 15 million)
live now outside the OCP countries (see Annex I). Of those, an estimated 6.4 million infected live
in areas with severe blinding onchocerciasis and 8.6 million infected in areas with parasite strains
which are less damaging to the eye but which are responsible for severe skin disease. Outside the
OCP area there are some 290,000 persons who are blind as a result of the disease (235,000 in
Nigeria, Chad, Cameroon, CAR and Sudan), with an estimated incidence of 40,000 new cases of
blindness per year. It is estimated that, in the non-OCP areas, more than 6 million people are
suffering from onchocercal skin lesions and severe itchinga.

2 Pan-African Study Group on Onchocercal Skin Disease. The Importance of Onchocercal Skin Disease.
World Health Organization. Document no. TDR/ONCHO/95.1.

3 Onchocerciasis and its Control. Report of a WHO Expert Committee on Onchocerciasis Control. World
Health Organization. Technical Report Series no. 852.

a Remme, J.H.F. Onchocerciasis. In: Murray, C.J.L. and Lopez, A.D. The Burden of Diseases: Global and
Re g io nal E st imat e s fo r I 9 9 0. W orld Health Organization (under review).
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3. Options for control

3.1 Vector control

The savanna belt of the Northern Tropics, east of the OCP area (Nigeria, Cameroon,
Chad, CAR, Sudan), has vectors and onchocerciasis epidemiology similar to the OCP area (see

Annex I). The only technically feasible means of controlling the vectors would be a large-scale
aerial larviciding operation similar to that carried out by the OCP. Even excluding Sudan, where
lack of security may preclude anti-vector measures, such a prograrnme, confined to savanna areas,
would cost on the order of US$500 million for a l4-year prograrnme (see Annex V for details).
The area covered, although affected by the severe blinding form ofonchocerciasis, does not
appea.r to suffer the severe socio-economic effect of depopulation to the same extent as did the
central OCP countries before that progr.rmme began-and not to the extent ofjustifying the
expenditure for vector control estimated in Annex V

In other areas, particularly where the disease is likely to be spread out more widely, small-
scale vector control operations may be feasible, desirable and cost-dffective (see Annex V).

3.2 Ivermectin treatment

The introduction of ivermectin in 1987 provided for the first time a feasible chemotherapy
for large-scale treatment of onchocerciasis. Ivermectin is an effective microfilaricide which
greatly reduces microfilarial loads. Since the microfilariae cause the severe morbidity of
onchocerciasis, ivermectin treatment is an effective tool for morbidity control.

The manufacturer of ivermectin, Merck & Co., Inc., made the commitment in October
1987 to donate the drug for as long as necessary to treat onchocerciasis. This commitment was
reiterated atthe 1994 World Health assembly on the occasion of the celebration of the 20th
anniversary of oCP when Mr. Mazurek, representing Merck & Co.,Inc., stated, "We will
continue to donate Mectizan@ for as long as it is needed to treat onchocerciasis."

Ivermectin is a very safe drug. This was convincingly demonstrated during large
community trials between 1987 and 1989 when some 100,000 persons from hyper-endemic
communities were treated and closely monitored for72 hours after treatment. Since then, millions
of infected people have been treated with ivermectin and only transient and, generally-speaking,
minor side effects, which were easily managed at the local level, have been reported. There
remains some uncertainty as to the safety of ivermectin treatment in cases with heavy co-infection
with Loa loa and investigations into this question are ongoing.



-14-

Although ivermectin is very effective against the microfilariae, it appears to have only
limited effects on the adult worm. A few months after treatment, when the adult female worrn
recommences its reproduction, skin microfilarial loads will start to rise again and treatment will
need to be repeated before the microfilarial load reaches unacceptable levels. However, the build
back up of microfilarial loads in each individual is successively less after each treatment than it
was following preceding treatments. Several studies have shown that annual treatment of 150
mcg/kg is sufficient to prevent the development of ocular lesions and blindness. Further research
is ongoing to determine the appropriate ivermectin treatment interval for the control of
onchodermatitis, and the effect of high doses of ivermectin (800 mcglkg per treatrnent) on the
adult worm.

Ivermectin treatment greatly reduces transmission of the parasite, but does not halt it
within the period of a decade or more, and the adult worm may live for as long as 14-15 years.
Annual large-scale treafinent will therefore have to continue for a very long time. Current
predictions with a simulation model indicate that annual treatment at the current level of coverage
may have to continue for at least two decades. The main challenge facing ivermectin-based
control, therefore, is to develop and implement simple methods of ivermectin delivery which can
be sustained by the communities themselves.

The risk of resistance to ivermectin is remote within the time frame of the proposed
Programme. However, the history of parasite disease control based on chemotherapy suggests
that a cautious approach should be adopted. Recent model simulations and molecular biological
studies indicate that resistance could become a problem over a twenty- to thirty-year time period,
despite the long generation time of O. volvulus. It is important, therefore, to continue the
development of alternative drugs for the treatment of onchocerciasis. This development is
currently being undertaken through the MACROFILproject which is jointly funded by OCP and
TDR, and which aims to develop a macrofilaricidal drug which kills or sterilizes the adult worns.
Two candidate drug compounds have been identified so far, and these are undergoing further
development and clinical testing. At this stage, however, it is difficult to predict when a
macrofilaricide will become available for the treatment of onchocerciasis and it is recognized that
the development of such a drug may take another decade.

In the meantime, the present proposal responds to a window of oppornrnity provided by
ivermectin as a free drug, which can be reasonably expected to be effective over these next 20
years.

3. 2. 1 Exp e rienc e s with c ommunity - b as e d iv e rme ct in t re atment

Experience of community-based treatment has been accruing rapidly over the last four
years. In most cases, the response to ivermectin treatment has been excellent with coverage rates
to more thanTo%o of populations in endemic areas. Experience in both the APOC and OCP areas
has demonstrated that, the more the community is involved in its own treatment, the higher the
coverage rate, which usually exceeds that achieved by more expensive mobile teams. Another
indicator of the enthusiasm of infected communities is that coverage rates have tended to rise with
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each successive round of treatment, a very important observation given the long-term nature of
the control operation.

Community self-treatment may also provide an important entry point for other
community-based health interventions and thus develop a practical basis for strengthening
primary health care in some of the poorest and most underserved communities in the world.

3.3 Focal vector eradication

Focal vector eradication usually implies that the whole focus is covered at once resulting
in the total eradication of the vector over a very short time scale. This may be termed short-sharp
eradication In other cases, eradication may be achieved over a longer time frame (not more than
3 years) as the fly population gradually declines to a critical level from which it collapses. This is
termed "eradication by attrition" and can be achieved where the vector belongs to the S. neavei
group. Both operations can be accomplished at relatively low cost. The population covered by
larviciding would also receive ivermectin treatment for a number of years.

The situation in East Africa is very different from that of the Northern Tropics. The
vectors+ven those in the S. damnosurn complex-tend to have poor powers of dispersal. There
are many rivers and streams suitable for vector breeding, which are occupied by non-human-
biting forms, while the vectors are confined to relatively small pockets. There is a possibility that
vector species can spread into breeding sites previously occupied by non-human biting forms with
a consequent spread of transmission of the disease. This is occurring at present in Malawi.
Members of the S. neavei group have strictly limited population sizes and low rates of population
increase owing to their dependence on freshwater crabs. In East Africa, vector control remains a
valid, cost-effective option, even in the era of ivermectin distribution. Subject to the outcome of
feasibility studies, and careful pre-control evaluation, short-sharp eradication will be attempted in
selected foci in Burundi, Equatorial Guinea, Malawi, Tanzatttaand Uganda; and eradication by
attrition in Uganda will also be employed (see Annex V). It is possible that vector control would
also be cost-effective in some foci in Ethiopia, but these have yet to receive detailed
entomological investigation.

A preliminary estimate suggests that approximately 750,000 people (5Vo of theinfected
population of the APOC countries) reside in East African foci which may be amenable to cost-
effective anti-vector measures.



-t6-

4. Current status of onchocerciasis control in Africa

4.1 The OCP area

In the OCP area, onchocerciasis has been largely brought under control. The disease is no
longer considered a public health problem throughout the area and the parasite reservoir has been
virtually eliminated from the centre of the OCP. The aerial application of insecticides to the
breeding rivers of the Simulium vectors remains the principal means of onchocerciasis control in
the OCP area. Ivermectin distribution is carried out as a complementary method with close to 2
million people being treated annually.

4.2 The APOC area

Currently,large-scale ivermectin distribution against onchocerciasis is being carried out in
thirteen of the nineteen endemic countries in Africa in the APOC area (see Annex Itr). The
organizations responsible for the distribution are the Ministries of Health of the endemic countries
assisted by several non-governmental and intemational organizations. These include a number of
NGDOs which have established a coordinating group for ivermectin distribution (NGDO Group),
UNICEF/Nigeria and several European Technical Co-operation Organizations. By far the largest
share of ivermectin distribution in the APOC area----over 957o of the 4.7 million persons treated in
1994-is supported by the NGDO Group, which has built up its programmes rapidly and
consistently over the past three years.

Ivermectin distribution has been carried out mainly in the worst affected areas, where
more than 2.5 million people are estimated to have been infected. This arnounts to a treatrnent
coverage of about 15% of those infected outside the OCP area. It also represents about the
maximum distribution effort that can be supported with the resources available to the national
governments and the NGDOs, in the absence of any support from APOC, and with the current
limited access to some of the worst affected countries.

The main methods currently employed in ivermectin distribution programmes in endemic
African countries outside the OCP are (a) large-scale, active distribution or (b) clinic-based or
"passive" distribution. The former is carried out either by mobile teirms of para-medicals or by
trained individuals living in the community called Community-based Distributors (CBDs),who
usually have minimum direct supervision though the activity is strictly monitored. Cost
implications with distribution by CBDs and clinic-based treatment are far less than with mobile
tearns, which use vehicles or motorcycles and are paid per diem. Coverage of communities by
clinic-based distribution that requires populations to attend clinics to fetch their drug tends to be
low. However, there are some exceptions which combine low cost and satisfactory coverage
rates.
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5. African interest in onchocerciasis control

5.1 National authorities

Despite the financial constraints they are experiencing, most endemic African countries
are committed to tackling the problem of onchocerciasis. This has usually meant seeking the
assistance of outside agencies-such as international and local NGDOs-with a tradition in the
eye care field and with bilateral agencies already involved in the development of Primary Health
Care (PHC) systems. In many schemes involving these organizations, Ministry of Heatth staff are
active, with their salaries paid by government. The NGDOs provide financial, logistic, human
resource and managerial support. National Coordinators for onchocerciasis control programmes
have been appointed in Cameroon, Central African Republic, Chad, Nigeria, Tanzania and
Uganda. National Plans for onchocerciasis control have been prepared, or are nearing
completion, for Cameroon, Central African Republic, Chad, Nigeria, Tanzania, and Uganda.

Only in five countries, Angola, Ethiopia, Kenya, Mozambique, and Rwanda, has no
ivermectin distribution taken place. In Ethiopia, however, the government has recently begun a
comprehensive, rapid epidemiological mapping exercise (REMO).

5.2 Endemic communities

For endemic communities, the disease is usually considered as synonymous with its most
important symptom. In Burkina Faso, where onchocerciasis was responsible for much blindness,
it was called Mara (the Lion's Stare). In forest areas where onchodermatitis predominates, it is
called Ahokekn (body itch), Zokanda-kanda (a state of constant scratching) , Narun (anybody that
itches constantly) and Ayila Ayila (because of persistent itching) in Ghana, Malawi, Nigeria and
Uganda, respectively. Thus, the importance given to the disease is already evident from its local
nalne. A recent multi-country study of onchocercal skin disease has shown that most affected
people in forest areas consider the skin manifestations very serious and that 9 out of 10 of them
believe that modern medicine can heal their condition if only the drugs could be made available to
them.

A further appreciation of the importance of onchocerciasis by rural communities is
demonstrated by the fact that, in the past, many have sought repeated treatments with
diethylcarbamazine (DEC). Given the extremely unpleasant nature of the side effects that can
occur when DEC is taken, this is a strong indication of the importance placed on the control of
onchocerciasis by rural communities. Before the advent of ivermectin, endemic communities are
known to have repeatedly sought treatment with DEC in Cameroon, Liberia, Nigeria, Sudan,
Tanzania, Uganda andZure. In Uganda, the stimulus to a national ivermectin delivery
prograrnme came mainly from the communities in the west of the country. In Kabarole District,
an attempt to develop the PHC system, supported by the German Technical Assistance Agency
(GTZ), was hampered by endemic communities demanding, as a priority, that something be done
about onchocerciasis. The APOC intends to integrate, to the fullest extent possible, ivermectin
delivery within the PHC system. It specifically will seek to avoid fragmentation of health care
delivery by operating in a framework of local adaptation, leadership, and monitoring and
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evaluation of sustainable outcomes6, as recommended in the 1994 World Bank study , Better
Health in Afica.

6 Sourcet Better Health in Africa: Experience and ltssons Leanted; Development in Practice.The World
Bank. 1994.
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6. Programme objective and strategy

With the presently-available intervention tools, it should be possible to control
onchocerciasis as a public health problem throughout Africa. To achieve that goal, however, a
new approach will be required within a regional framework, building on the recent initiatives of
the Ministries of Health and NGDOs to institute ivermectin-based control activities in the
countries outside the OCP.

As large-scale vector control is not considered cost-effective outside the OCP, and vector
eradication only applies to limited foci, the new regional programme will have to rely on
ivermectin treatrnent as its main intervention tool. This consideration has important implications
for the selection of the objective and strategy of the programme.

To control onchocerciasis as a public health problem, ivermectin needs to be given at least
once per year to the population of all seriously-affected communities. Ivermectin is very effective
against the microfilariae which cause the severe manifestations of the disease, but an important
limitation of the drug is that it has only partial, and as yet poorly understood, effects on the adult
worn. Furthermore, large-scale ivermectin treatment, although able to reduce transmission, does
not interrupt it, and the population of endemic areas under large-scale ivermectin treatment
continues to be reinfected, albeit at a significantly reduced rate. Consequently, ivermectin
treatment will have to be given annually for at least 20 years to ensure the long-term control of the
disease. The sustainability of ivermectin delivery, therefore, is a critical issue.

Experience to date indicates that ivermectin treatment is very popular among endemic
populations, and that communities can effectively take responsibility for their own ivermectin
treatments. Thus, it should be possible to ensure the control of onchocerciasis with active
community involvement, and ultimately with no external suppofi. The main strategy of the
prograrnme, therefore, will be to develop and establish community-based ivermectin delivery
systems which can be sustained by the endemic communities and countries themselves, without
major external support after the prograrnme has come to an end.

PROGRAMME OBJECTIVE:

To establish, within a period of 12 years, effective and self-sustainable, community-based
ivermectin treatment throughout the endemic areas in the geographic scope of the
Programme, and, if possible, to eliminate the vector and hence the disease by using
e nv i r o nme nt ally s afe me tho d s in s e I e c t e d fo c i.

The attatnment of this objective will ultimately realize the goal of elimination o!
onchocerciasls as a disease of public health and socio-economic tmportance throughout
Africa and so contribute to improving the welfore of its people.
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The Programme will carry out a comprehensive, coordinated attack on the disease
throughout the continent on the basis of uniform standards, and will have a defined end-point,
approximately 12 years after the onset of the prograrnme operations. The Programme will be
carried out in two, six-year, medium-term planning phases: Years 1996-2001and Years 2002-
2007 . Hence, external donor support for APOC will cease by the end of the yeat 2007 . Due to its
community-based control operations, APOC will minimize any additional financial burden on the
donor community. Supporting the Prograrnme will be a partnership of a wide range of
international development facilitators, including bilateral and multilateral donors, private
foundations, and non-governmental development organizations.
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7. Programme operations

The Programme will expand, reorient and accelerate ivermectin treatment activities in
endemic countries which are already being supported by governments, NGDOs and other
organizations. It will build flexibly on the existing activities so its to strengthen achievements at
national and community levels. It will orient all ivermectin treatment activities towards the
development of sustainable, community-based treatment systems, in accordance with the main
objective of the Programme. Sustainability in this context implies that regular and adequate
ivermectin-based treatment against onchocerciasis will be ongoing over many years, independent
of external resources. The Programme will collaborate closely with national governments,
NGDOs, and other parties active in the field, and encourage the links between these partners.
Even under difficult conditions, such as, civil unrest and political instability, it has been
demonstrated that ivermectin distribution is possible.

within this context, the Programme will undertake the following operations

7.1 Community-basedivermectintreatment

The sustainability of ivermectin delivery is the critical issue. Ivermectin delivery by
specialized mobile teams, or through other vertical approaches which rely heavily on external
financial support, cannot be sustained after the Programme has come to an end and will not
nornlally be supported. But approaches in which the community takes responsibility for its own
treatment are likely to be sustainable. The development and implementation of community-based
ivermectin delivery systems, therefore, will be the principal activity of the Programme.

In community-based ivermectin delivery systems, the execution of ivermectin treatment is
done by members of the endemic communities themselves. Treafinent may be provided by
trained volunteers, known as Community-Based Distributors (CBDs), or through various
organizational structures at the community level, ranging from women cooperatives to traditional
organizational structures. Whatever the treatment approach used, it should be selected by the
community itself and the community should be responsible for its organization and execution
once it has received the necessary information and training. The methodology used for
determining the community's preferred treatment approach will be adapted to each area of
attention.

Experiences with community-based health care programmes in Africa have been variable
with some successes but also many failures, notably in the field of primary health care. But in the
case of community-based ivermectin delivery there are three principal factors which favour it to
be successful. The first is that the intervention is simple: it involves only one single treatment per
person per year. The second is that ivermectin is available free-of-charge for as long as needed.
The third is that ivermectin treatment is popular in endemic communities, not only because of its
effect on onchocerciasis, but also because of other perceived benefits such as its effectiveness
against important intestinal worrns.

Furthermore, community-based ivermectin delivery is already operational in several
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countries. In Mali, community-based delivery has been ongoing for three years and covers more
than 250 endemic communities. The results of these flrst community-based prograrnmes have
been very positive. The treatment coverage is nearly always higher than the coverage achieved
with mobile tearns, mainly because non-eligibles, such as pregnant women, can be treated in the
community-based systems as soon as they become eligible. And the high treatment coverage has

been maintained or even increased in subsequent treatment rounds. These experiences indicate
that communities are capable and willing to take responsibility for their own ivermectin treatment.

7.1.1 Development and implementation of community-based ivermectin treatment

Although these experiences are promising, they are only a starting point for APOC and one
of its main tasks will be to further develop ivermectin delivery in all endemic countries, paying
appropriate attention to socio-cultural differences at the community level, and to the lessons
learned from previous experiences. The importance of continued development of delivery
approaches was highlighted during a consultative meeting on APOC, held in April 1995 in
Uganda (see Annex VIII), which concluded that:

"Community-based ivermectin delivery shouldform the m.ain basis for the control
strategy of the new programme. However, because of the diversity of endemic
communities, the need for local solutions, the particular needs associated with
gender dffirences, and the need to learnfrom experience, it will be necessary to
continue the development and improvement of community-based approaches duing
the new programme."

The further development of community-based delivery systems will involve the
reorientation of current approaches to delivery, the incorporation of operational research findings,
careful evaluation of the implementation of new approaches, assessment of sustainability
indicatorsT and adjustment of delivery systems when required. It will be a learning process in
which the regional structure of the Programme is used to ensure that lessons learned in one
country are applied in others. An important responsibility of the APOC staff will be the integral
analysis of the experiences with different approaches in different countries-including the
experiences with community-based delivery accumulated before the start of the Programme-and
to ensure the optimal utilization of this information for steering the development of community-
based delivery throughout the African region.

The actual development and implementation of community-based delivery will be
undertaken by Ministries of Health and NGDOs through special projects funded by APOC.
Presently, there are several ivermectin delivery projects already operating in the endemic countries
outside the OCP atea, and together, these projects treat more than 2 million infected people.
APOC will endeavour to maintain the significant achievements already made in controlling
onchocerciasis, and the Programme will support the ongoing projects as long as they are
consistent with APOC's long-term objective. However, the main criterion for supporting projects

7 Indicators of sustainabiliry include: trends in compliance and coverage, integration into the primary health
care strucfure, community involvement, and commitment of local resources.
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will not be their initial treatment coverage, but their proposal for reorientation and progression
towards development and implementation of sustainable community self-treatment. Treatment
coverage is important since the ultimate goal of the Programme is to bring ivermectin treatrnent to
all seriously-affected communities. But coverage must be sustainable after the Programme has
come to an end, and-during the early years of a project-the development of sustainable delivery
will take precedence over the expansion of treatment coverage.

It is anticipated that the development, implementation and fine-tuning of community-based
systems will take, on average, five years. Following this, there will be a period of some three
years, during which the community-based system will operate on its own without financial
support for ivermectin distribution but, during which, it will be monitored closely. Only when
this phase has been completed satisfactorily will a specific community-based delivery system be
declared sustainable.

7.1.2 Targets

The Programme will have the following targets for the development and implementation of
ivermectin delivery systems:

By the year 2000, ivermectin delivery projects will have been launched in all endemic
aleas.

By the year 2005, community-based ivermectin delivery will have been established in atl
eligible endemic communities, with over 85Vo of all eligible community members receiving
ivermectin treatment. Financial support for ivermectin delivery will have ceased and only
monitoring of community-based systems will continue.

By the year 2008, all community-based systems will have been declared sustainable
according to criteria to be defined by the Technical Consultative Committee (see section
8.2.1) all APOC support will have ceased, and all residual support activities will have been
integrated in the national health services.

a

a

a

7.1.j Integration with primary health care

Community-based ivermectin delivery will reinforce the health care system at the
grassroots level by promoting the empowerrnent of communities to take charge of their own
health care needs in a manner acceptable to them, and at a cost they can afford. Thus,
community-based ivermectin delivery is consistent with the principles of primary health care and
it will be integrated in the primary health care system where this is functioning effectively. Under
such integration, the primary health care system would be responsible for the supervision of
community-based ivermectin treatment, the management of adverse reactions and the
coordination with other community-based health activities.

APOC will ensure that the large-scale introduction of community-based ivermectin delivery
does not result in the creation of a separate vertical structure for onchocerciasis control which
operates in parallel with, and independent of, the primary health care system. In each endemic
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area, the introduction of community-based ivermectin delivery will be preceded by a careful
assessment of the functioning of the local primary health care system. On the basis of this
assessment, an approach to integration will be chosen which is appropriate for that specific local
situation.

In many of the onchocerciasis endemic areas, no functional primary health care system
exists; but the introduction of community-based ivermectin delivery in these disadvantaged
communities will go a long way to create community awareness and commitment to local health
care. This could provide an important basis for introducing primary health care. Oppornrnities to
build other primary health care activities on community-based ivermectin delivery will be actively
explored in collaboration with the national health services.

7.1.4 Cost recovery and cost sharing

Some APOC countries have, in keeping with the Bamako initiative, adopted cost recovery
as a national policy for primary health care. Such policy is not incompatible with the APOC
objective of sustainability of community-based ivermectin treatment after external support is
withdrawn. The implementation of cost-recovery within the context of community-based
ivermectin treatment requires that, since ivermectin is donated free-of-charge, there can be no
cost-recovery in respect of the value of the drug itself; cost-recovery can only relate to the cost of
distribution. The underlying principle that should guide the implementation of cost-recovery is
that it does not operate in a manner that compromises the coverage and sustainability of
community-based ivermectin treatment. A cost-recovery scheme involving community-based
ivermectin treatment must be sufficiently resilient and adaptable to prevailing local health-seeking
behavior, so as not deter compliance. Special attention would have to be paid to, among other
things, the amount to be charged, the groups to be exempted from payment, how those eligible for
ivermectin receive treatment regardless of their ability to pay, and the management of funds
collected. For example, it would make sense that the cost of transportation for the village-based
ivermectin distributor to collect the drug from the central point should come from funds realized
from cost-recovery. When properly and equitably administered, cost-recovery could enhance
sustainability. Otherwise, it could jeopardize success, particularly if other prograrnmes lumped
with community-based ivermectin treatment under the primary health care cost-recovery scheme
are far less popular.

The cost of procurement of ivermectin, of its delivery to the endemic communities, and its
distribution to eligibles is an exemplary illustration of the principles of cost-sharing in its most
explicit form. The manufacturers, Merck & Co., Inc., have undertaken to bear entirely the cost of
production of the drug and that of shipping it to participating countries; participating countries,
with the assistance of APOC donor countries and the national coalitions of NGDOs, will ensure
the proper storage and despatch of the drug; the communities will bear the cost of treatment of
eligibles. Thus, the cost of the entire operation is shared among the international community, the
national government and its NGDO partners, and, not least, by the community itself. Every step
of the process, every link in the chain is as important as the other in ensuring the achievement of
the goal of APOC.

7.2 Focal vector eradication
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A small element of the Programme strategy will be anti-vector measures to be carried out by
government agencies in East African countries as well as in Equatorial Guinea, where the disease
and its vectors occur in small, isolated foci and where preliminary studies suggest such measures
will be feasible and cost-effective. The aim of these control measures will be the local eradication
of the vectors. In countries with the prospect of several such interventions, the Programme will
assist the Ministries of Health to develop/rehabilitate small vector control teams for this purpose.
The APOC will provide funds and technical support for such actions. In countries where only a
single vector eradication project is feasible, developing a local control team would not be cost-
effective. In any such case, the Programme would take the primary role in executing the project,
using local expertise to the maximum extent possible. Vector eradication projects will be of 2 to
3 years duration, i.e., a preliminary investigatory year, followed by one or two years control
activity and post-control evaluation, after which all entomological activity will cease.

In Malawi, Tanzania, Uganda and Equatorial Guinea, the potential for focal vector
eradication is being studied (see Annex VII). By mid-1996, an outline control project will have
been designed and costed for the focus most amenable to cost-effective vector eradication in each
country. In addition, more generalized plans will have been drawn up for other potentially
eradicable foci. The APOC will provide technical support and training for the appropriate
govemment unit whose control team will carry out the necessary pre-control entomological and
epidemiological investigations (one year) and any required operational research, such as field
testing of insecticides. If this work confirms the validity of the eradication procedure and
provides all requisite data for a proper eradication attempt, the unit-still assisted by the
APOC-will carry out the control operations. During the post-control evaluation period (second
or third year) the team may begin detailed investigation of the next most promising focus, and
repeat the procedure with reduced technical input from the APOC. It is anticipated that at least
five foci will prove suitable for vector eradication projects, and detailed preparations will begin in
at least one or two foci in 1997.

7.3 Operational research and impact assessment

7.3.1 Research

An extensive operational research prograrnme is currently being executed by the
UNDPAMoTId Bank/WHO Special Programme for Research and Training in Tropical Diseases
(TDR), in preparation of APOC (see Annex IV). This research focuses on the geographical
distribution of the disease; the creation of a Geographical Information System (GIS) on
onchocerciasis; the burden of onchocercal skin disease, including its socio-economic importance;
the effect of ivermectin treatment on skin disease and the required treatment interval; different
approaches to community self-treatment; rapid methods for independent monitoring of ivermectin
delivery; and feasibility of vector eradication in selected foci. Some of these studies have already
been completed and the results of all studies will be available before the end of 1996.

These studies will provide a solid basis to start APOC field operations, but not final
answers. It will be essential that APOC maintain the operational research in order to continue the
improvement in its operations. Especially the development of community-based delivery systems
will require a substantial operational research effort through experimentation with alternative
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approaches in different socio-cultural settings, using multi-disciplinary research methods with a
strong input from the social sciences.

7.3.2 Impact assessment

APOC will also need to document the long-term impact of its control operations on the
burden of onchocerciasis. This will require fairly sophisticated evaluation studies by tearns of
specialists from both the biomedical and social sciences, in a limited number of representative
indicator villages. The evaluations will be undertaken by a few teams, using a standardized
methodology and independent quality control.

The main indicators for the evaluation of the epidemiological impact of large-scale
ivermectin treatment are: (i) the incidence of onchocercal ocular lesions; (ii) the incidence of
onchocercal blindness and visual impairment; (iii) the prevalence of onchocercal reactive skin
lesions; (iv) the incidence of onchocercal depigmentation; (v) the prevalence of troublesome
itching, due to onchocerciasis; and (vi) indicators of perceived well-being, to be defined on the
basis of the results of the ongoing trial of the effect of ivermectin on onchocercal skin disease.

Longitudinal studies will also be needed to determine the long-term effect of repeated,
large-scale ivermectin treatment on the parasite reservoir and transmission.

The operational research and impact assessment studies will be contracted out to
researchers from research institutions and Ministries of Health in the endemic countries, with
support from consultants where required. The TDR prograrnme has demonstrated that there is
considerable research capacity in the APOC countries; all its research has been executed by
scientists from the APOC countries and more than 100 researchers fromZ} different institutions
have been involved.
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8. Organizational framework

The Programme will be based on a partnership between participating governments, the
multilateral and bilateral agencies, NGDOs, and the infected communities. The organizational
framework is designed to reflect this partnership. The framework of governance is patterned after
the tested structures of the OCP.

8.1 Governance

The Programme itself will be comprised of the participating countries, NGDOs, donors, the
co-sponsors, the executing agency and the fiscal agency.

The Programme will be governed by a Joint Action Forum (JAF)-similar to the governing
board of OCP, the JPC-which will consist of: (a) the financial contributors; (b) the participating
countries; (c) the co-sponsors of the Programme, and; (d) participating non-governmental
developmentorganizations and inter-governmental or non-profit organizations contributing to the
Programme resources or providing operational and/or scientific support to the Programme.

The JAF shall have, among its responsibilities, to review and approve the proposed plans of
actions and budgets, assess global financing requirements, and take decisions with regard to
overall Programme policies. The JAF will meet annually for the frst four years and subsequently
at two-yea.r intervals.

The co-sponsors of the Programme will be the same as for the OCP-being FAO, UNDP,
WHO, and the World Bank-and will constitute the Committee of Sponsoring Agencies (CSA).
It will oversee global operations, take decisions regarding funding allocations in the context of
overall financing availabilities, and ensure close collaboration between the new Programme and
the OCP. The CSA will take all interim decisions on behalf of the JAF, such as those regarding
the Programme's budget, or changes in overall policies, pending approval of the JAF. The
Programme management will consult with the CSA, and seek approval of the package of
proposals that the Technical Consultative Committee (TCC) has recommended for financing for
that specific fiscal year.

8.1.1 Fiscal agent

The fiscal agent of the Programme will be the World Bank, which has established an APOC
Trust Fund. The trust fund will be governed by the guidelines of the World Bank and resemble
the trust fund presently held for the OCP. The funding :urangements for the OCP and for the new
prograrnme, including the trust funds, will be totally separate, with separate accounts held for
each programme. Steps will be taken to ensure that financing of the OCP operations is
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not impeded by diversion of donor support to APOC, and vice versa, since the two programmes
will be drawing on resources from largely the same donor community.
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8.2 Programmemanagement

The executing agency of the Programme will be WHO. The Programme's headquarters will
be located in Africa (initially during a start-up period of about two to three years in
Ouagadougou). To strengthen the existing partnership with the NGDOs, a liaison office, in part
financially supported by the NGDOs, will be maintained in the Programme for the Prevention of
Blindness and Deafness (PBD) at the WHO headquarters in Geneva.

The Programme management will develop standard procedures and guidelines for the
design, execution and monitoring of community-based ivermectin distribution projects; disburse
funds to approved projects; ensure monitoring and evaluation of ivermectin distribution projects
in relation to the Programme objective, and; ensure that applied and operational research is
carried out in support of control, and that approaches to control are modified when required. It
will also maintain a geographical information system on African onchocerciasis and its control,
ensure training of national staff involved in ivermectin-based control, and identify limited foci
which might be amenable to vector eradication and provide technical advice, assistance and funds
for small-scale anti-vector projects. Finally the Programme management will liaise with the
NGDO Coordination Group and support the Programme's statutory bodies, particularly the TCC,
and will develop a close working relationship with the TDR.

8.2.1 Technical Consultative Committee (fCC)

The Programme will be supported by a Technical Consultative Committee (TCC) of ten
members, comprised of five independent scientists, two technical representatives of the NGDO
International Coordination Group, one representative of the Carter Center, one representative of
the Mectizan@Expert Committee, and one representative of the Expert Advisory Committee of the
OCP. The independent members of the TCC will be chosen by the CSA, with preference being
given to scientists from the endemic countries.

The main functions of the TCC will be to review applications for funds from ivermectin
distribution projects, including both their technical justification and financial feasibility, and to
review the implementation of funded projects. The TCC will make appropriate recommendations
on these projects through the Programme Director to the CSA. The TCC will also be expected to
advise the Programme on technical and research matters. When vector control projects are under
consideration, the TCC may be assisted by temporary advisers. The TCC will meet twice a year.

As the TCC advises on the disbursement of funds, the independent members will be
appointed for a three-year non-renewable term of office. The two technical NGDO
representatives would be required to adhere to the tfuee year rule. In order to avoid all members
of the committee being replaced at the same time, terms will be phased in initially so that they
become staggered over time.
8.3 NGDO Coordination Group
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8.3.1 NGDO involvement inAPOC

Since its beginning in 1992, the NGDO Coordination Group has developed rapidly. It is a
group which was formed in order to better coordinate activities by those NGDOs involved in
ivermectin distribution. Its members are responsible for most of the ivermectin currently being
distributed in Africa outside the OCP area, supporting projects in ten of the APOC countries. The
NGDO Group has been actively involved in developing the state of the art in ivermectin
distribution projects and, with WHO, has produced a Procedural Manual for Ivermectin
Distribution Programmes. Recently, many NGDOs have begun to reorient their activities into
community-based projects.

The NGDO Group has encouraged the establishment of a regional prograrnme in Africa
outside the OCP are4 in which it will play a crucial role. It will maintain its existing links with
the Programme for the Prevention of Blindness and Deafrress in WHO, for liaison and
coordination in close contact with APOC. In addition, two representatives of the Group will sit on
the TCC, providing an important channel for wide dissemination of the NGDOs' field experience.

In most countries, members of the NGDO Group, working as a Country Coalition, will be
actively involved in the management and training aspects of ivermectin distribution projects, and
in their integration into Primary Eye Care and PHC.

The NGDO community is an important potential resource for the APOC Programme in
regard to funding, personnel, community infrasructure, and programme experience. The
involvement of NGDOs in APOC offers an oppornrnity to develop a model of how NGDOs can
work in partnership with national Ministries of Health and multilateral agencies in other areas of
health development.

8.3.2 Guiding principles regarding NGDO involvement in APOC

NGDOs tend to be independent and varied in their objectives and mode of operations.
With this in mind, it is important that the structure of APOC ensures that the NGDOs involved in
the programme: (a) work in partnership and with the agreement of the national ministries of
health of the participating APOC countries; (b) are members of the NGDO Coordination Group;
(c) have a proven track record in delivering effective community services. Limits on
administrative overheads for participaring NGDos will be fixed by the ApoC
Programme-through the TCC, Programme Management and the CSA-and be kept to a
minimum if NGDOs are to be eligible to participate in the Programme. Expatriate personnel
employed by NGDOs for involvement in APOC must be experienced and kept to a minimum.
The NGDOs should-wherever possible----employ or finance national personnel and, where
expatriates are required, national counterparts should be involved from the initiation of operations
in order to strengthen national capacity and ensure long-term sustainability for the Programme.

The NGDOs will be full partners in the operations of APOC. They will have a quasi donor
role, as they will be a source of funding and technical expertise to the prograrnme, as noted in
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Disbursement of funds, section 8.7 (which follows). The NGDOs will collaborate in partnership
with national ministries of health to facilitate the development of a national onchocerciasis plan
and proposals for community-based ivermectin projects. The Ministries of Health will have the
ultimate responsibility for implementing national plans for onchocerciasis control. NGDOs will
be particularly active at the community level in establishing and leaving in place self-sustaining,
community-based ive rme ctin treatment.

8.4 National Onchocerciasis Task Forces

Ministries of Health of APOC countries are sefting up National Onchocerciasis Task Forces
(NOTFs) with NGDOs and other partners. The NOTFs will be responsible for developing the
national onchocerciasis control action plans and proposals for sustainable community-based
ivermectin treatment projects which will be submitted to APoc for funding.

The NOTFs will oversee the implementation of the community-based ivermectin treatments
and ensure the availability and timely delivery of ivermectin to the affected communities. They
will promote the link between the community-based ivermectin treatments and the peripheral
health systems. The latter will ensure the first level supervision of the community-based
treatment activities.

The Governments of APOC countries will ensure free entry of ivermectin into their
countries without imposing duty, tax or other costs.

8.5 Alfectedcommunities

The most important partners of APOC will be the affected endemic communities
themselves. The communities will be responsible for the execution of the ivermectin treatment,
and the sustainability of treatment will largely depend on them. Previous experience has indicated
that communities are capable and willing to take responsibility for ivermectin treatment. A
recently concluded multi-country study has provided scientific evidence that community-based
treatment is indeed feasible, effective and replicable in different socio-cultural settings in rural
Africa. Community-based distributors adhered well to appropriate treatment procedures, and
communities were very effective in ensuring that the drug was transported at the appropriate time
from the district medical office store to the community.

The more responsibility the community is given in both organization and execution of the
treatment process, the better the result in terms of treatment coverage of the eligible population.
The best results in the study were achieved when the community was given the freedom to design
its own distribution system and to modify it when it considered this necessary. These findings led
to the introduction of the concept of Community-directed Treatment as a special case of
Community-based Treatment, in which the community plays a central role in planning and
execution of treatment, and becomes a true partner in the development process.

8.6 Coordination and collaboration between APOC and OCp
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Although the APOC and.the OCP will remain separate entities, they will be closely
coordinated from the governance and management point of view. The OCP Committee of
Sponsoring Agencies is expected to also serve as the CSA of the APOC.

For part of the OCP, control is also based on ivermectin treatment alone, and both
Programmes are facing similar challenges in ensuring effective and sustainable community-based
ivermectin distribution. They will therefore collaborate closely in sharing the results of related
field experience, including health education and training at the community level, and of
operational research. Where appropriate, the APOC will be able to draw on the expertise of the
OCP in the field of vector control.

Fundraising for both Programmes will be done by the same World Bank team. This will
enable fundraising to be planned and coordinated in an orderly fashion on the basis of the
Programmes'individual requirements. Such coordination will help avoid potentially damaging
competition for financial resources, assist in synchronizing the flow of resources to the two
prograrnmes, and keep costs involved in donor consultations to a minimum.

8.7 Disbursement of funds

The Programme will administer and normally disburse funds to the National
Onchocerciasis Task Forces (NOTF) of participating countries, or their NGDO partners

Countries will be expected to develop a national plan for onchocerciasis control. The
APOC staff, in collaboration with NGDO group, will assist ministries of health in endemic
countries to develop a national plan and establish a National Onchocerciasis Task Force which
will be the usual instrument for making applications for funds to the APOC.

The executing parties of ivermectin projects will be able to apply for uptoT\Vo funding
from the Programme, though higher levels of support may be considered in exceptional cases. For
vector control projects the executing parties will be able to apply for l00Vo funding. The NGDOs
and the host governments (working together as the National Onchocerciasis Task Force) will be
responsible for 25Vo of ivermectin distribution project costs (in cash or in kind) which will not be
available from the APOC. In certain cases, NGDOs may make direct application for funds with
Ministry of Health endorsement.

Funding can be requested for the first five years of a project which includes country start-up
costs. After five years, the project should be self-sustaining. It will not normally be eligible to
receive further APOC financial support after that five-year perid.

Once an application has been received by the Programme, it will be forwarded to the TCC
for review. The Committee will make recommendations as to the technical and financial merits
of an application. The TCC may also require additional information, or clarification, before
making its recommendations.
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The funding of projects will be on an annual basis through the National Onchocerciasis
Task Force or government-nominated NGDO responsible for conducting ivermectin distribution,
to a bank account exclusively earmarked to support the onchocerciasis control project.
Continuation of funding will depend on the provision of satisfactory annual financial reports
supported by authenticated bank statements, on detailed technical reports, and on periodic
external audits. The Programme or its agents may, at iury time, carry out a financial and"/or

technical audit of any funded project.

The rules governing the application for, and awarding of funds will be sent to all
onchocerciasis endemic countries and organisations concerned with the control of onchocerciasis
in Africa, together with appropriate application forms.

The World Bank shall exercise the same care in the administration and management of the
APOC Trust Fund as it exercises in respect of the administration and management of its own
financial affairs.

E.8 Periodic external evaluations of APOC

An external evaluation of APOC will be undertaken every three years. The evaluation will
be supported financially by the donor community and the Sponsoring Agencies. Provided the
JAF so agrees, the evaluations will be organized by the CSA. It is intended to complete an
external evaluation mid-way through Phase | (1996-2001) and mid-way through Phase ll (2002-
2007), and just prior to the commencement of Phase II. It is expected that the first external
evaluation of APOC will be in 1998.
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9. Programme costs and benefits

9.1 Costs of APOC

The cost of a l}-year APOC has been estimated using the best available data concerning
the prevalence and distribution of onchocerciasis (WHO Expert Committee Repot of
Onchocerciasis and its Control, 1995) and experience of the costs of several ivermectin
distribution projects at present being carried out in East and West Africaby agroup of NGDOs.

According to the WHO Expert Committee on Onchocerciasis Control, the number of people
infected with onchocerciasis for the 19 APOC countries is about 15 million. Assuming that the
prevalence of infection in endemic communities is--on average-between 30Vo and 40Vo, and,
taking into account that some 20Vo of the population-mainly children below the age of 5
years-arc excluded from treatment, this translates into a total of 35 million people eligible for
treatment.

The annual costs of distributing ivermectin, in existing schemes, have been variously given
as from US$5.0 to US$O.10 per treated person. The high costs have usually been those for
vertical distribution schemes that have involved the use of specific mobile teams of paid staff,
heavily reliant on motor vehicles. Where community-based schemes have been used, the costs
tended to cluster on the lower side. However, unit cost estimates are also heavily influenced by
the up-front costs to set up the distribution systems (development costs).8 In most projects, there
is a considerable expenditure in the frst 12 months, at a time when very little ivermectin
distribution is underway.

Based on these acknowledgedly preliminary and broad unit costs figures, an estimate that
the cost of developing a sustainable ivermectin treatment system in a community and supporting
the first five years of ivermectin delivery, is on the order of US$2-3 per person. Using the higher
cost assumption, and assuming that the whole eligible population of 35 million is under treatment
by the year 2001, an estimate of the ivermectin delivery cost of the Programme places it in the
range of US$120 million. Since 25Vo of this cost is borne by the participating countries and their
collaborating NGDOs, and75Vo by the APOC, the cost to the APOC will be US$90 million. In
addition, US$41 million will be needed to operate the Programme, carry out operational research
and impact zrssessment, undertake a limited number of anti-vector measures, support research on
an operational macrofilaricide, and build up a minimal contingency reserve, giving a total of
about US$131 million, including expected inflation.

9.2 Economic benefits from APOC

8 Every effort will be made by the Ministries of Health, international agency representatives, NGDOs, and
other JAF APOC participants to act to protect appropriate distribution and presentation of ivermectin. Participants in
APOC should therefore strive to manage ivermectin distribution through appropriate channels so as to dissuade any
who might consider the illegal sale or other misuse of ivermectin, as has unfortunately happened with other
medicines in several African countries.
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It is estimated that 40,000 cases of blindness due to onchocerciasis occur each year in the
19 countries outside the OCP area. The economic impact in terms of units of productive labour
added to the economies of the 19 countries by preventing blindness can be calculated using a
methodology employed by the World Bank in calculating the net economic benefits of OCPe.
According to this methodology, people who become blind due to onchocerciasis live another eight
years with blindness and then die 12 years prematurely. Hence, preventing one case of blindness
adds----on average-another 20 years of productive life to an individual usually between 25 and
55 years ofage.

Assuming APOC is launched in 1996 and is fully underway by the year 2000, the proposed
Programme would add approximately 10 million additional years of productive labour to the
economies of the 19 African countries covered by APOC, over the period, 1996-2015.
Preliminary World Bank analysis concludes that APOC has a projected economic rate of return of
approximately 20Vo, based upon blindness prevention alone. This is about double the average rate
of return of World Bank projects in the most productive sectors, such as industry and
infrastructure, throughout the developing world. Although more difficult to quantify, significant
additional labour productivity benefits will accrue from reduced onchocercal skin disease and the
impact of ivermectin on intestinal parasites.

9.3 Estimated donor contributions required

Donor contributions required to finance APOC operations total US$l.4 million in the year
1996, peak at US$16.8 million in 2001 and decline to US$5.2 million in2007. The average
annual expenditures to be financed out of the Trust Fund are approximately US$l1 million per
annum. Sixty-eight percent of these expenditures would go to support ivermectin distribution
projects in the l9 participating countries. (See financing tables.)

Donor contributions would be deposited in a Trust Fund already established in the World
Bank to finance APOC operations including the build-up of a contingency reserve, which would
be roughly equivalent to four months of APOC operations. Donor contributions held in the Trust
Fund would be unrestricted. This would maximize the flexibility and efficiency, and minimize
the administrative costs, of managing APOC as a regional prograrnme. Experience with other
large multi-donor prograrnmes suggests that accepting and managing restricted contributions
would prove to be cumbersome, and expensive. Donor contributions to OCP have always been
unrestricted and evaluations have concluded that this modus operandi has enhanced the
Programme's effectiveness by giving its management the flexibility required to control a
widespread disease.

9.4 Development of a macrofilaricide

' Kim, A. and Benton, B. Cost-Benefit Analysis of the Onchocerciasis Control Programme (OCP).World
Bank Technical Paper No. 282. 1995.
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As noted in section 3.2, continued support for research for a macrofilaricide is considered
important to ensure that the elimination of onchocerciasis as a public health problem in Africa
can be sustained in the long term. Ongoing research through the project, MACROFIL, is being
supported by OCP and TDR in excess of US$2 million per annum, with OCP contributing some
807o of the funds. This support will continue through the year 1997. After 1997, overall support
at the same level for research for a macrofilaricide will continue, but the financing will be split
equally between TDR, OCP, and APOC, at a level of US$700,000 per annum per programme.
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Annex I

Tnr nrsrnrBuTroN oF oNCHocERCrAsrs AND

THE MAGNITUDE OF THE PROBLEM

Human onchocerciasis in Africa is widely distributed in a broad band throughout the
savanna woodland and forest zones north of the equator from 15"W to 40'E. The northern limit
ranges from l4'N in the OCP countries to 13'N across Nigeria and 10" 30'N from Cameroon to
Sudan. However, in the Nile valley, the disease occurs as far north as 20'N in Sudan, and as far
north as l5'N in Ethiopia. It occurs throughout West Africa, except on the coastal plains where
the rivers are slow-flowing and unsuitable as vector breeding sites. In Cameroon, it reaches the
coast at the foot of Mount Cameroon and bathers and fishermen at sea are liable to be bitten by
the vector flies. The disease appears to be patchily distributed south of 2"N in Equatorial
Guinea, Gabon and Congo. It also occurs on the island of Bioko in Equatorial Guinea. The
apparent patchiness may, in part, be explained as a result of the lack of systematic survey work in
those countries.

Although there are probably several discrete foci in Zure, onchocerciasis occurs in most of
the territory, extending into northern Angola as far south as 10'S, and eastwards into western
Burundi and Uganda to about 30'E. Isolated foci occur further east in Uganda and in Malawi
and Tanzania. The disease was formerly present in western Kenya, where a small pocket of
disease may still exist in the foothills of Mount Elgon adjacent to Uganda.

Onchocerciasis is known to be endemicin2T of the 41 countries of Africa south of the
Sahara (see Map 1). In addition, it is probably marginally endemic in three other countries
(Kenya, Mozambique and Rwanda). Eleven of the endemic countries are covered by the OCP in
West Africa. They are not considered in this document. The largest numbers of infected people
are to be found inZure, Nigeria, Cameroon, Uganda and Ethiopia in descending order. However,
most blindness from onchocerciasis probably occurs in Nigeria, Zure, Cameroon, Chad and
CAR. These, together with Sudan, probably have the worst afflicted communities. Certainly, all
have districts in which the rate of onchocercal blindness exceeds 5Vo of the total population of
some co[rmunities.

Factors affecting the patterns of distribution of onchocerciasis

In Africa, the distribution of onchocerciasis is governed almost entirely by the distribution
of the vectors. There are virtually no extensive areas where potential vectors of the disease occur
in the absence of disease, except Zarnbia. This was not so in the recent past when there were
substantial uninhabited regions infested with S. damnosum s./. in Uganda and almost certainly
such areas inZatre.

The key elements which influence the distribution of the disease are, therefore, those
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which determine the presence or absence of the vectors and, if present, precisely which vectors.
These elements include the amount of rainfall and its seasonality, whether the underlying rocks
are metamorphic and non-porous, or sedimentary and porous, and whether the natural vegetation
is forest or savanna.

The patterns of disease and the broad epidemiological picture is also determined by the different
strains of the parasite. There are at least two strains in West Africa. One strain, typical of the wooded
savanna, readily causes blindness. The other, typical of the rainforest, is much less damaging to the
eye. Elsewhere, parasite strains have not been studied, but it is likely that the situation is different as
blinding onchocerciasis is known to occur in some forest foci of Zaie. Different strains may prove to
be associated with other manifestations of the disease, such as dwarfism, epilepsy, and severe skin
disease.

The epidemiological zones of African Onchocerciasis

As a consequence of the differences in vectors and strains of the parasite, African
onchocerciasis can be divided into four broad categories in four distribution zones (see Map 2). These
are:

Znne The savanna woodland belt or the Northern Tropics
The West and Equatorial African rainforest
The Zaire basin
The East African Highlands

bne I - The savanna woodland belt of the Northern Tropics

This Zone extends from Senegal to Sudan (including the OCP area). Onchocerciasis is of the
severely blinding type and the epidemiological pattern is similar to that found in the OCP area.
Outside the OCP countries, about 4.78 million people are infected and 160,000 blind from
onchocerciasis. The CAR is almost certainly the most seriously affected country outside the OCP.
The vectors are highly migratory, and typically breed in large rivers. There is no possibility of
eradicating them and localized vector control will not normally be cost-effective.

hne II - The West and Equatorial African rainforest

This Zone extends, with intemrptions, from Guinea Bissau to Gabon. Onchocerciasis is of the
'less blinding' type. Outside the OCP area, about 2.42 mlllion people are infected and 17,500 are blind
from onchocerciasis. The epidemiological pattern is similar to that found in southern COte d'Ivoire,
though- in the Equatorial forest----onchocerciasis is diffirse, with fairly high prevalence rates coupled
with low parasite loads. The key vectors breed in small forest-covered streams, which cannot be
detected from overflying aircraft. Aerial-based vector control is not technically feasible, and ground
control would be problematical and not cost-effective.

I
tr
m
ry
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Zone III - The Zaire Basin

This Zone includes the onchocerciasis areas of N. Angola, Congo andZure, though the
Zate runforest is contiguous with that of the rest of Equatorial Africa. The epidemiological
pattern is complex and probably unlike that of West Africa. Foci of blinding onchocerciasis are
found within the forest, and some less blinding onchocerciasis foci in the savanna. There are
thought to be about 4.71 million people infected and 40,000 blind from onchocerciasis, though
these figures are very tentative. The vector situation is very complex and not well understood.
There are probably some small, isolated foci which could be eliminated by anti-vector action but,
with present knowledge and lack of political stability, vector control is not feasible.

Table 3. Estimates of the number of people infected and blind due to onchocerciasis by
country in Africa outside the OCP area.

Country
Total

population
(millions)

Nu infeeted with
O.volvalus

No. blind due to
onchocerciasis

10.0

5.5

3.0

11.8

5.7

2.3

0.4

49.2

1.2

26.0

2.6

8.8

16.6

99.0

7.8

25.8

27.3

18.8

100,000

143,000

390,000

1,300,000

870,000

50,000

60,000

929,000

60,000

?

600,000

150,000

2

3,302,000

?

620,000

6s0,000

1,200,000

2,000

?

19,000

26,000

20,000

600

2

?

?

?

2,600

?

?

100,000

?

10,000

?

?

373

14,9891000357 17,
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Zone IV - The East African Highlands

This Zone extends from Ethiopia to Malawi. Onchocerciasis is generally of the less
blinding type. There are over 3.08 million people infected but only few blind from
onchocerciasis. Skin disease seems particularly severe in some foci, and onchocerciasis is
associated with exceptionally high rates of epilepsy in several countries, and with dwarfism in
Uganda. Thus, the epidemiology of the disease is rather dissimilar to that found in Zones I and II.
The disease is highly focal, sometimes dependent on forest cover, and the vectors do not appear
to be migratory. A number of small, isolated foci are known, and the disease has already been
eradicated from six of these. There is a real possibility of cost-effective, anti-vector action in all
of the endemic East African countries.
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Map 2. Onchocerciasis epidemiological zones

I The sayanna woodland belt or the Northern Tropics
II The West and Equatorial African rainforest
III The Zaire basin
Ilhe East African Highlands

Zone

!
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Annex II

TTTT TvTpoRTANCE oF oNCHoCERCAL sKIN DISEASE:

CONCLUSIONS OF A MULTI.COUNTRY STUDY

Onchocercal skin disease is an important public health problem in affected communities studied
in Cameroon, Ghana, Nigeria, Tanzaniaand Uganda'o. Over 30Vo of thepopulation in the
endemic communities had onchocercal skin lesions. The most prevalent arnong them are: chronic
papular onchodermatitis (affecting l3.1%o of the population); acute papular onchodermatitis (lVo),
and; depigmentation (9.5Vo). They impose a burden of severe itching and other symptoms which
have important personal and psychosocial effects, not only on the affected individuals but also on
their families and communities.

Endemicity

There exists a strong correlation between the prevalence and severity of onchocercal skin
disease and the level of endemicity in the community.

Symptoms

For the affected people, the most serious consequence of onchocercal skin disease is
itching, which is often very severe, and-according to those affected-the cause of
sleeplessness, fatigue and weakness. More than half of the population of hyper-endemic
populations is suffering from troublesome itching as a result of onchocerciasis.

Troublesome itching leads to scratching (often with stones, twigs or knives) and results in
bleeding wounds, sores and pain in the affected parts of the body.

Psychological and social impact

Symptoms make it difficult for oncho-affected persons to concentrate, work and interact
socially.

Such persons may also suffer from poor self-esteem and become socially ostracized as a
result of illness-related stigma.

r0 Pan-African Study Group on Onchocercal Skin Disease . The imponance of onchocercal skin disease,

World Health Organization. Document no. TDR/ONCHO/95.1.
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Correlates of itching

Clinical evidence indicates that troublesome itching is related to reactive onchodermatitis
and findings from the psycho-social component of the study suggest that itching may also
be associated with depigmentation.

Non-onchocercal skin disease contributed very little to troublesome itching in the affected
communities.

The prevalence of troublesome itching showed a strong correlation with the level of
endemicity of the community (r=0.75, p<0.001). Extrapolating from this relationship, it is
estimated that more than 6 million people in Africa are suffering from troublesome itching
as a result of onchocerciasis.

Reactive skin disease

Reactive onchocercal skin disease (RSD) affected some2OVo (range l0-70Vo) of the population
of affected communities.

RSD was an important cause of stigma in most endemic communities, and affected
people's self-esteem and self-respect.

Affected persons often refused to disclose their condition because they felt they would be
embarrassed or avoided by others. They also felt that disclosing their condition may affect
their chances of getting married, and that RSD affected their chances of being elected to
leadership positions.

. Most felt that RSD could best be treated by the doctor in the hospital.

o The prevalence of reactive skin disease showed a statistically significant relationship with
the level of endemicity of the community.

Onchocercal depigmentation

o Onchocercal depigmentation was very frequent in the elderly. Concern about onchocercal
depigmentation varied across sites and among individuals, and was more an issue in some
areas while not troubling in others.

There was a significant difference between the prevalence of onchocercal depigmentation
in East and West Africa. Prevalence of onchocercal depigmentation, especially l,eopard
Sftin, was very prevalent in West Africa, but rare in East Africa---+ven for high levels of
endemicity.

o
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Annex III

Trm plnasITES, vECToRs AND pARAsrrE vECToR coMpLExEs

1. The parasite

The causative organism of the disease onchocerciasis is the filarial worrn, Onchocerca
volvulus. A detailed consideration of the biology of O. volvulrzs is not necessary for the purpose of
this document. There are certain aspects of the parasite's biology which crucially influence the
ways in which the disease is manifested, and hence, the possible ways by which it may be
controlled. These aspects of the biology of the parasite include:

l. Human beings are the definitive host of O. volvulus and blacldlies the only intermediate
hosts and vectors.

The blackfly is a true intermediate host (biol,ogical vector) in which the parasire must
undergo a maturation process if it is to progress from the microfilarial stage to a sexually-
mature adult worm.

Although microfilariae (mfs) can pass through the umbilical cord from mother to offspring
in utero, these ln/s are----effectively-speaking-at a dead end in the baby. They cannot
result in the development of adult worrns, unless taken up by a vector, and (in recorded
case) have died out within six months.

lll There is no multiplication of the parasite in the blackfly or human host. Therefore, a heavy
load of adult parasites can arise only from the receipt of many bites of infective flies. (The
majority of bites by infective vectors do not lead to the successful implanting of a larval
wonn which grows to sexual maturity. Thus, for a person to become heavily infected, a
very large number of bites is required. It has been estimated that, on average, as many as
1000 infective bites are required to successfully implant one viable infective larva of O.
volvulus, but direct experimental proof of this is lacking.)

1V There is a very strong relationship between the size of the parasite load in human beings, in
particular the number of microfilariae, and the severity of manifestations of the disease.
This is especially well known regarding the microfilarial load and blindness in the savanna
belt of the northern Tropics. Recent studies, carried out in both East and West Afica (The
Importance of Onchocercal Skin Disease, TDR) have also demonstrated a very strong
correlation between endemicity levels and troublesome itching, which is itself significantly
correlated with reactive skin lesions.

onchocerca volvulus is a very long-lived parasite. In the ocP area, it remains
reproductively active for an average of 9.5 yea.rs, with a maximum reproductive life span of
about 15 years.

v.
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vi. The clinical features ofonchocerciasis vary considerably from one geographical region to
another, and, in Africa, within one bioclimatic zone and another. These differences are
known to be linked with different genetically-distinct strains of the parasite, which are-to
a greater or lesser extent- adapted to transmission by different vector species.

2. The vectors

The only known vectors of O. volvulus, the causative organism of human onchocerciasis,
are blackflies, members of the dipteran family Simuliidae. In Africa, the vectors are members of
the S. damnosum complex, the S. neavei grotp, and S. albivirgulatum.

2.1 The Simulium damnosurn complex

Members of the S. damnosum complex are by far the world's most important vectors of
onchocerciasis. Members of the complex occur throughout tropical, sub-tropical and temperate
southern Africa and also in southwest Arabia. The complex consists of over 40 closely-related
(sibling) species, often morphologically almost indistinguishable, but cytogenetically separable.
About 15 are known to be vectors while the others are not normally man-biting, and consequently
do not act as vectors.

Members of the S. damnosum complex are characterizedby their requirement for fast-
flowing water, (about 1.5 to 2.0 m/sec) in large streams and rivers in which to breed, and for their
flying ability. All man-biting forms are probably capable of making active flights of at least 10
km, at low level among vegetation, in search of blood meals. However, the vast majority of flies
will succeed in feeding much closer to the breeding rivers. It is for this reason that the disease is
strictly focal. In most cases communities living more than ten km from a vector breeding site will
be virtually free from the infection and, unless sections of the community regularly work near or
visit the vicinity of the breeding river, there will be no disease of public health significance.
However, where vast breeding sites-such as in the Victoria Nile River in Uganda-occur the
zone influenced by the vectors may be considerably greater. The breeding sites in the Victoria
Nile below Jinja (from which the vector and the disease have been eradicated) influenced the
surrounding areas up to a distance of 30 km from the river. The apparent anomaly of forest
onchocerciasis being diffuse, rather than focal, probably arises more from the availability of
innumerable small streams which provide suitable breeding sites for forest vectors, than from any
marked tendency for forest vectors to travel longer distances for a blood meal than do savanna
vectors. The distribution of the disease in forest is determined by the fact that almost every
community lies within two km of a vector breeding site.

In addition to their ability to make substantial flights in search of blood meals, many
members of the S. damnosurn complex, especially those inhabiting strongly seasonal habitats
(savannas), have a marked tendency to make migratory movements. These movements, which
take place throughout the life of the fly can, with the aid of the prevailing winds, result in the
displacement of individual flies over great distances. For savanna species such as S. damnosum
s.srr. and S. sirbanum, there is strong evidence, from the OCP area, for movements over distances
exceeding 500 km. Species typical of savanna-forest mosaic country, such as S. squarnosum,
seem capable of movements up to 150 km. Forest species, such as S. yahense, which dwell in
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small perennial streams in dense forest, although physiologically as strong, do not undertake
migratory flights.

It is important to note that the migratory flies include those which have previously taken
human blood meals. They are, therefore, not only capable of colonizing new sites, but also of
introducing the parasite, O. volvulus to new areas.

These migratory tendencies seem much reduced in those members of the S. damnosum
complex inhabiting parts of Central and East Africa, even in savanna areas. As a result, the
prospects for localized cost-effective vector control appear to be good.

Throughout West Africa-that is, the OCP countries plus Liberia and Nigeria-all
members of the S. damnosum complex are believed to be man-biting and effective vectors.
Further east and south, non-man-biting members of the complex may occur. Nevertheless, S.

damnosum s.s/r. and S. sirbanum. the two most important vectors of the savanna type of severely
blinding onchocerciasis, are the predominant species found breeding in the savanna belt of the
northern tropics as far east as southern Sudan.

In addition to their migratory abilities the savanna members of the S. damnosun complex
are long-lived, strongly inclined to take blood meals from man, and efficient carriers of the
parasite. Forest members of the complex are also very efficient carriers of the parasite. These
attributes result in efficient vectors occurring throughout the northern tropics of Africa wherever
there are suitable breeding sites, no matter how isolated, and even though they may often be
suitable for very limited periods in the late wet season. Furthermore, new natural or man-made
potential breeding sites are colonized in their flrst wet season.

In areas where many non-man-biting forms of the S. damnosura complex occur (notably,
Tanzaniaand Malawi), the distribution of onchocerciasis is patchy with apparently-suitable river
valleys being onchocerciasis free. Such circumstances provide positive and negative features. On
the one hand, vector control may be facilitate, while on the other, there is a real possibility that
onchocerciasis could spread further. It is certain that the a-rea covered by the onchocerciasis foci
is increasing in Malawi at present.

2.2 The Simulium neavei complex

Members of the S. neavei group occur in East Africa andZake, with a non-vector (non-
man-biting) species in Cameroon. They occur as vectors in Ethiopia, Tanzania, Uganda andZure
and may still play a small vectorial role in Malawi. (They are believed to have been completely
eradicated from Kenya.) The group consists of at least ten closely-related species, three of which
are known vectors. They have not yet been subjected to detailed cytogenetical study. Members of
the S. neavei group are unique in having their larvae and pupae attached to freshwater crabs.
They are generally found in forested streams and are not prepared to fly far across open country.
There is no evidence that any of the group migrates. As a result of these habits, where they are
the sole vectors, onchocerciasis is usually confined to forested country and is highly focal. It
often occurs in relatively small areas, more or less isolated from nearby foci. Deforestation has
resulted in a retraction of the range of these vectors-and in consequence---of onchocerciasis in
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parts of Uganda and Tanzania. In Malawi, S. woodi a member of the S. neavei group has,
perhaps, been eradicated as a result of deforestation. Certainly it is now too rare to maintain the
transmission of onchocerciasis. Unfornrnately, following deforestation it appears that S. woodi
has been replaced by at least two man-biting members of the S. damnosum complex, with the
result that onchocerciasis is now a worse problem than before deforestation.

Except inZate, onchocerciasis transmitted by S. neavei does not appear to be of the
markedly blinding type. However, this was not the case in the Kodera focus of Kenya where,
before eradication, blindness rates approached ll%o. ln the Sankuru-Lusambo focus of Kasai
Oriental Province, Zure, blindness appears to be serious, with up to 30Vo of adults in some
villages blind. Members of both the S. damnosum andthe S. neavei group occur. However, the
apparent concentration of the disease along the relatively-large Sankuru-Lubilash river suggests
that the primary vector may be S. damnosum s./. Much remains to be learnt about onchocerciasis
and its vectors inZare.

2.3 Simulium albivirgulatam

Simulium albivirgulatumis a very distinct species only distantly related to the other vector
groups. As a vector, it is confined to the basin of the Zaire River where, atypically, it may breed
in large, relatively slow flowing rivers. The Cuvette Centrale focus of the Tshuapa river valley,
Zure, from which both the S. damnosum andthe S. neavei group definitely seem to be absent,
appears to be one in which blindness rates are high. A non-man-biting form occurs as far south as
Zimbabwe.

3. Parasite-vector complexes

It has long been known that the arnount of onchocercal blindness, and some other
symptoms of the disease, vary with locality, even when the levels of transmission and infections
are uniformly high. This phenomenon was studied in detail in Cameroon, where major qualitative
and quantitative differences were demonstrated between onchocerciasis in rain forest and savanna
woodland. This was especially noticeable as regards ocular onchocerciasis. It was assumed from
this, and from experimental studies of the effects on the rabbit eye of microfilariae from the
different areas, that the main reason for the differences in clinical manifestations was the result of
the existence of different physiological strains of the parasite, with different pathogenic qualities.

It was then shown in Cameroon and COte d'Ivoire that these strains were, to a greater or
lesser extent, adapted to the vectors typical of the habitats from which they came.

This means that the microfilariae of forest strains of the parasite were readily imbibed by a
forest vector during a blood meal, and readily and speedily (7 or 8 days) underwent a maturation
process in the vector. However, when the strain and the vector were from different bioclimatic
zones, there was a high degree of refractoriness (incompatibility) between the vector and parasite.
Thus, the savanna flies were poor vectors of the forest parasites and the forest flies were poor
vectors of the savanna parasites.

This observation was of crucial importance in the planning of the OCP, where initially no
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attempt was made to control the disease in forest areas. The history of the OCP has shown that
the original observations and conclusions were basically correct. The existence of different
strains of O. volvulas is now fully established thanks to the use of DNA technology.

In the OCP area, it has been possible to demonstrate the occurrence of varying levels of
ocular pathogenicity with the occurrence of different members of the S. damnosurz complex. At
its simplest, this means that high blindness rates are usually associated with savanna areas where
the vectors are S. damnosum s.str. or S. sirbanum and somewhat lower rates occur where the
vector is S. squamosum. In forested areas ,S. sanctipauli and S. yahense are associated with low
blindness rates, while in the man-made transition zone (forest-savanna mosaic) S. leonense (=5.
soubrense B) is associated with intermediate levels of blindness. This is also the case in the
naturally-occurring transition zone of the Dahomey Gap (southern Togo and Benin), where the
vector is the Beffa form of S. sanctipauli.

It is important that these West African findings a.re not extrapolated uncritically to
Equatorial, Central and East Africa. There is no evidence that there is only one forest strain of the
disease; indeed, epidemiological evidence suggests that this is unlikely. In some forested areas,
such as SW Cameroon, some foci in Zare, and parts of SE Central African Republic,
onchocerciasis appears to be an important cause of blindness, much more blinding than in
forested parts of S.W. COte d'Ivoire, for example. The case of the Kodera focus of Kenya
demonstrates that blindness may be an important problem even in areas, usually forested, where
the vector is a member of the S. neavei group.



-52

Annex IV

TTru TTTSToRICAL CoNTEXT oF oNCHoCERCIASIS CoNTRoL

The frst written account of the blackfly, Simulium damnosum s./. (the most important
vector onchocerciasis) was probably that of Captain John Hanning Speke who, in his Journal of
the Discovery of the Source of the Nile, recorded the following for the 25 ltly 1862: "A small
black fly, with thick shoulders and bullerhead, infests the place, and torments the naked arms and
legs of the people with its sharp stings to an extent that must render life miserable to them."
(Speke, 1864). These words were written when Speke was within two days march of Ripon Falls
(Jinja), Uganda. It was from that locality that the fly was eventually named Simulium damnosum
in 1903, owing to its painful bites.

The filarial worTn, Onchocerca volvulus, which is the parasite causing human
onchocerciasis, was described by Leuckart one hundred years ago. Its transmission by the
blackfly, S. damnosum s.1., in Sierra L€one, was eleganfly established by Blacklock in 1926.
Simulium neavei, which was named in l9l5 from material collected in Ugand4 had been
suspected of being the vector of an eye disease in the South Kavirondo district of Kenya as early
as 1921. However, it was not until 1931 that Hissette proved it to be a vector of onchocerciasis in
the Sankuru district of Zure (then the Belgian Congo), and proved the disease to be a serious
cause of blindness.

Understanding of the distribution and importance of onchocerciasis developed only slowly,
as no means of control was available. However, n 1943-44, Buckley carried out a bush clearing
exercise in the Riana focus, Kenya, which eventually led to the eradication of S. neavei,the
vector, and-ultimately-of the disease. It also provided an insight into the behaviour of adult S.

neavei which was invaluable in subsequent control campaigns.

ln 1946, DDT was used to eradicate S. neavei from the Kodera focus, Kenya, and was
subsequently used successfully in the other foci in Kenya and in some foci in Uganda. Among
the outstanding control successes was the elimination of S. damnosum s.l. from the Zure iver at
Kinshasa (kopoldville), and eventually from the Victoria Nile below Jinja. These activities
stimulated scientists to attempt the control foci of S. damnosum s.l. inWest Africa. The
objective was sometimes to protect an important economic development, such as the dam
building at Akosombo, Ghana and Kainji, Nigeria, but sometimes the prevention of blindness
among the rural population was at stake, as at Abjua, Nigeria and in the projects carried out by
ORSTOM scientists in northern C0te d'Ivoire, Burkina Faso, and in the Sikasso area of eastern
Mali. These projects proved extremely arduous, and----on the whole-inconclusive. However,
the experience gained together with the results of the entomological research carried out in Ghana,
Benin and Cameroon, provided the basis for much of the planning of the OCP which was to prove
so successful.

Although, for 40 years, entomology was to be the key to the control of onchocerciasis, from
1947, Suramin began to be used as a macrofilaricide. From 1948, studies were made on the
efficacy of diethylcarbamazine (DEC) as a microfilaricide. Unfortunately, both these drugs,
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despite extensive investigation into varied treafinent regimes, proved far too unsafe for use in
mass treatment campaigns. This also proved to be the case for a variety of pharmaceuticals until
the advent of ivermectin.

A meeting held in Tunis, in July 1968, can reasonably be said to be the starting point of the
OCP. Its conclusions and recommendations led to the long preparatory phase and preparation of
the PAG Mission Report, which culminated in the 1973 agreement to set up the OCP. It is of
considerable interest to refer to the report of this joint US-AID/OCCGEIWHO Technical Meeting
on the Feasibility of Onchocerciasis Control, to which the World Bank sent a representative.

In reviewing the existing state of affairs, the Tunis meeting agreed that the most important
foci were located in West Africa though, even there, the disease varied markedly in severity. In
particular, a clear distinction was made between forest- and savanna-type onchocerciasis. Forest-
type onchocerciasis was stated to occur in extensive, continuous belts, but was generally not
considered to be a major cause of blindness, though individual infections could be intense.

Savanna type onchocerciasis was more focal, being restricted to communities living close
to vector breeding rivers, the morbidity rate fell rapidly as one moved away from breeding rivers
In this type of onchocerciasis, clinical manifestations were considered to be severe and blindness
rates high. A particular feature of savannah type onchocerciasis was the abandonment of valley
lands, and the certainty of severe socio-economic impact.

Although the importance of blindness was stressed, the importance of other manifestations
of the disease was not overlooked-"other manifestations of the disease involve primarily the skin
and lymphatic systems and in their most serious forms can also cause great suffering to the
affected individuals. In extreme cases of pruritus and lymphadenopathy, people may be rendered
quite incapable of leading a normal life or maintaining normal social relationships."

In choosing the area to be subjected to a vector control prograrnme, priority was given to
attacking Savanna type onchocerciasis, with its attendant high rates of blindness. The most
important foci were considered to be located in the 11 OCP countries (especially the original
seven) plus Nigeria, Cameroon, Chad, Central African Republic (CAR), Zure and Sudan.
Uganda was also considered to be a priority country, though of lower concern from a blindness
viewpoint. In all these countries, the control of onchocerciasis was considered to be justified from
a humanitarian and economic viewpoint; but-at the time-knowledge and means were
inadequate for the task.
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Annex V

Vrcron coNTRoL AND vECToR ERADTcATToN

While considering the prospects for carrying out anti-vector measures, it is worthwhile
bearing in mind that:

o While chemotherapy is effective, unsophisticated and relatively cheap, and brings benefit to
those who receive treatment, it gives no direct benefit to those who remain untreated. In
contrast, though vectoi control (larviciding) is more sophisticated, and is generally
considered relatively costly, it can also be more effective in the medium term because it
tends towards elimination of the parasite reservoir following the intemrption of
transmission and brings immediate benefit to the whole population living within the treated
area.

o Although the individual benefit is not as dramatic as in the case of treatment with drugs;
nevertheless, the reduction in the biting nuisance is usually perceived as a major advantage
by local communities. It is also clear, from work in the OCP, that in as little as five years
there are perceptible ophthalmological benefits.

The goals of vector control, in combination with the mass distribution of ivermectin, may
be the immediate interruption of transmission or, where this is not considered feasible, a rapid
reduction of transmission to levels lower than can be achieved by ivermectin distribution alone,
with a view to the eventual cessation in the development of the more serious symptoms of the
disease.

l. Control to interrupt transmission

This implies that the whole area of the focus is not covered by the control action, or that the
action taken does not result in the complete suppression of vector breeding within the control
area. Either the vector is ever present with concomitant transmission, or the vector and
transmission are eliminated only seasonally, with the vector invading periodically. If control is
carried out at high intensity and for a long period, the transmission cycle may be intemrpted for a
period exceeding the reproductive life span of the parasite. When this happens, the disease may
be eliminated as a socio-economic and public health problem. Should vector control be stopped,
the fly will probably invade from untreated areas, without the disease reappearing. This is what
has been achieved in the central area of the OCP. It is eradication of the parasite by attrition.

In the savanna belt of the Northern Tropics (Zone I), outside the OCP area, the vectors are
widespread, highly migratory, capable of rapid population growth and present in all suitable
habitats. They can only be controlled effectively by large-scale insecticiding, using aircraft.
Vector eradication is not feasible. To achieve irreversible results, the transmission cycle must be
broken for a period exceeding the fecund life span of the parasite (up to 14 years).
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An aerial control operation, lasting 14 years and covering this savanna belt eastwards from the
eastern boundary of the OCP (the Benin/Irligeria frontier), but excluding southern Sudan, has been
costed on the basis of the OCP operations.

The onchocerciasis-infected savanna belt from the Benin/Irligeria frontier to NE Central
African Republic covers 979,000 krn2, i.e., an area about one-third larger than the original seven-
country OCP. In the original OCP, flight hours flown per 1000 krn2were 12.8 in 1976, 10.0 in
1978,9.0 in 1980, and 8.8 in 1982. On this basis, the flight hours and costs for an aerial
operation covering the savanna area east of the OCP are given in Table 4.

Table 4. Details of a Nigeria-Cameroon-CAR-Chad project area*

Country Surface Area

G<rn'z)

Population
Infected

Blind from
Onchocerciasis

157,000

175,000

95,000

552,000

500,000

260,000

870,000

2,500,000

20,000

17,000

20,000

93,000

979,000 4,130,000 150,000

Figures taken from 1993 WHO Expert Commiltee Report, which probably are an
underestimation of the CAR situation.

Assessing insecticide usage is more problematical but a figure of 300liters of temephos per
1000 km2 per year at a price of US$20fliter has been used based on the middle period of OCP
operations. This gives an annual consumption of 293,700 liters at a cost of US$5,874,000 per
annum, for a l4-year Programme cost of US$82,236,000.

For the period 1986-91, in the original OCP, the Aerial Operations + Larvicides totalled
US$65,229,498 from a total budget of US$177 million, or 36.88c/o. If that were to be repeated in
the APOC area, the cost of al4-year Programme would be US$538,874,000.

,t(

,,Cnan,

TOTAL .
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Table 5. The flight hours and costs for a l4-year control operation in the Savanna Belt
east of the OCP Area

Operational years FlightHourVl000
krr0

Annual Costs
(million US $)

Total Costs
(million US $)

10.0

9.0

8.0

7.0

9.79

8.811

7.832

6.853

29.37

26.433

46.992

13.706

116.501

In fact aerial operations could well be more efficient than in the original OCP, but this has
been panly discounted in Flight Hours/1000 krn2 figures. Aerial operations might also be a larger
proportion of the overall budget. However, no allowance has been made for the preliminary two
years of start-up time and pre-operational activity, or for a winding-down year. It is also clear that
a programme of this size would have to be phased in over two, perhaps three, years. Thus a
realistic cost could not be less than US$500 million. Given that onchocerciasis is not a major
cause of the depopulation of fertile lands in these countries, such an expenditure would be hard to
justify economically.

In the savanna belt of the western Tropics, small-scale ground based larviciding cannot be
expected to break transmission and is not a cost-effective option.

However, in certain circumstances, ground based control may be effective. For example, in
Uganda the Lubilya river forms the border of Kasese District and the Republic of Zure. It is part
of a large onchocerciasis focus in which the vector is S. damnosum s.l. The adjacent valley to the
east in Uganda, the Nyamagasani Valley, wns formerly part of this focus. However, in the early
l9T0s,larviciding eliminated the vector from this and other valleys to the northeast. On the
cessation of control, the Nyamagasani and its tributaries were colonized by a non-man-biting form
of the S. damnosum complex. This was the situation until 1990 when the disease was no longer a
noticeable problem. Howsver, by 1993 the vector species had returned and-as there is still a
small number of people in the area infected with onchocerciasis-it is likely that transmission will
resume. There is also the danger of the vector spreading further. Vector control would be cheap,
technically simple, and probably need only be intermittent. By any standard, it is likely to be
considered cost-effective. At the same time, proximity to a large focus in Zaire means that
irreversible eradication is unachievable.
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2. Short-sharp eradication

This implies an all-out attack on the whole area covered by the vector, to prevent breeding
for a period which exceeds that of the maximum life span of the vector. Provided the focus is
fully isolated, and the project is properly planned and executed, 8-12 larviciding applications
should lead to the eradication of the vector and ultimately the disappearance of the disease.

The advantages of short-sharp eradication are an immediate cessation of transmission, no
danger of resistance developing to the insecticide or the drug, virtually no environmental damage,
irreversibility and cheapness. Once the eradication of a vector has been achieved in an isolated
focus (and it has been achieved in Kenya, Uganda andZure), future political instability or waning
interest by local populations, national authorities, or donor organizations will have no effect.
Despite a long period of civil war and instability, the eradication of onchocerciasis from part of
the Ruwenzori area and the victoria Nile basin, Uganda was not reversed.

Short-sharp eradication is scientifically feasible in the Equatorial Guinean island focus of
Bioko (7-one II) and is probably so and likely to be cost-effective in the following mainland foci of
East Africa (Zone IV):

i.
ii.
iii.
iv.
v.
vi.

Mwanza, Malawi
Tukuyu, Tanzania
Bwakira, Tanzania
Itwara, Uganda
Mahoma-Nsonge, Uganda
Rutana, Burundi

Eradication of the vectors would almost certainly be feasible in the Eastern and Western
Usambara foci, Tanzania, and the Bugoma focus, Uganda. However, evidence suggests that these
foci may be dying out as a result of deforestation. If so, control would probably not be cost-
effective.

Throughout East Africa, vectors of the S. damnosum complex tend to occur in small
pockets surrounded by non-man-biting populations, or unsuitable terrain. The species involved
appear to be very sedentary. Also, as these species tend to inhabit rivers and large streams, their
breeding sites are relatively accessible forthe application oflarvicides, and eradication is likely to
be a feasible option. The Bwakira, Mahoma-Nsonge, Mwanza, and Tukuyu foci are all of this
type.
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3. Eradication by attrition

In East Africa, the vector in many foci is a member of the S. neavei group. AII require the
presence of freshwater crabs to which their larvae and pupae become attached. As a result S.
neavei is not usually found at the high densities which can be achieved by the free-living
S.damnosun complex. In addition, S. neavei seems to have difficulty in rebuilding populations
from low levels. Past experience has shown that small-scale control operations, which did not
adequately cover a focus, could have marked effects on such vectors, ifcontinued for several
months or repeated for six to eight weekly cycles, intermittently.

Short-sharp eradication is likely to be difficulty to achieve in S. neavei foci, unless these are
very small, as in the case of the (Jsambaras and Bugoma, as these vectors often live in very small
forest streams with very diffrcult access and in which larvicides do not carry well. However,
owing to low population densities and low powers of population growth, these species tend to die
out below critical levels far short of zero, a situation completely different to that experienced with
the S. damnosum complex. The result is that eradication by attrition is likely to be an option in S.
neavei foci. Something of this type was approached by very limited larviciding activities in the
West Nile, Budongo and Mount Elgon, S. neavei foci of Uganda in the 1950s and 1960s.

Eradication by attrition should be considered for most larger S. neavei foci in East Africa.
As in the case of short-sharp eradication, feasibility studies are required to assess the possibilities
of this approach in the Budongo, Itwara and Mount Elgon foci of Uganda. This approach may
also be effective in Ethiopia andZure. Eradication by attrition offers the advantage of little
danger of resistance, little environmental damage and low insecticide costs where control is
intermittent. Transmission rapidly declines to low levels.

All these examples, including the Usambaras and Bugoma, require feasibility studies and,
where appropriate, preliminary costings. Subject to a positive decision on feasibility in each
focus, it would be necessary to carry out a one-year, pre-control ecological study and quantitative
evaluation.
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Annex VI

OnclNrz,c,TIoNS pRESENTLy INvoLyED rN TVERMECTIN

DrsrRrBUTroN oursrDn rrm OCP

Currently,large-scale ivermectin distribution against onchocerciasis is being carried out in
thirteen out of nineteen countries in Africa outside OCP. Those responsible for the distribution
are the following:

1. Ministries of Health

National govemments in endemic African countries outside the OCP have recognized the
public health importance of onchocerciasis in areas where it occurs and its devastating nature in
the populations in certain foci. Many have invited NGDOs to assist them in setting up ivermectin
delivery prograrnmes (IDPs) and have signed memoranda of understanding with them. Their
contribution towards the programmes so far has been mainly in kind, in the form of seconding
personnel as well as offering buildings and other office furnishing to the prograrnmes. In Nigeria,
some states have made vehicles available, whilst some Local Government Authorities have even
paid allowances to health staffinvolved in ivermectin distribution in the past.

National governments, though restrained in contributing more funds because of limited
budgets, in the light of competing priorities, are keen to have efficient ivermectin distribution
strategies developed which they can afford to maintain in future. They are anxious to have such
strategies integrated into their PHC systems which urgently need strengthening. Three
countries-Cameroon, Nigeria and Uganda-have completed or are in the process of developing
national plans for onchocerciasis control, with the assistance of the NGDO coordinating group.

Governments need to find other means of financing their IDPs and their health systems.
Some countries, such as Cameroon, are trying out cost recovery for services delivered during
ivermectin distribution according to the Bamako Initiative. There is no charge for the drug itself,
which is given free-of-charge by the manufacturer. This approach, however, needs to be studied
further, as it hinders a high level of coverage of the target population in its present form. Cost-
effective strategies, such as community-self treatment with adequate link to and supervised by the
District Medical ream, need to be developed as another affordable method.

2. Non-Governmental Development Organization Coordination Group for Ivermectin
Distribution (NGDO Group)

Several Non-Governmental Development Organizations engaged in prevention of blindness
activities in developing countries have come together in a coordination group associated with the
WHO Programme for the Prevention of Blindness and Deafness (PBD). The group has sponsored
the post of a coordinating officer within PBD.
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The objectives of the members of this NGDO group are the following:

to coordinate effectively their activities to be able to better assist endemic countries in the
planning, implementation and evaluation of ivermectin distribution programme;

to promote worldwide interest and support for the use of ivermectin against onchocerciasis
in endemic countries, and;

to facilitate and seek support for important operational research in order to further develop
large-scale ivermectin distribution prograrnmes.

The NGDO Group is conceived as an open-ended group and is, at present, made up of
Africare, Christoffel Blindenmission (CBM), Helen Keller International (HKI),Inter-Church
Medical Assistance (IMA),International Eye Foundation (IEF), Lions Club International
Foundation (LCIF), Organization pour la Prdvention de la Cdcit1 (OPC), Global 2000 River
Blindness Program, and Sight Savers collaborating with the Mectizano Donation Program and the
WHO Programme for the Prevention of Blindness and Deafness, and the WHO Filariasis Unit of
the Division of Control of Tropical Diseases.

The NGDO Group works with and assists Ministries of Health of endemic countries in the
distribution of ivermectin to control onchocerciasis in eleven out of nineteen APOC countries (see

table 6).

Despite their different ways of operating, these NGDOs are collaborating closely and are
sharing their experiences in the technical training of health workers, development of health
education materials and the promotion of financial and administrative management. They
conduct regular meetings to exchange and share experiences and information and to develop
common strategies. Seminars have been conducted in Central and East Africa to bring together
Field Managers from different countries in the subregions for exchange and sharing of
experiences. Regular in-country meetings are conducted with the Ministries of Health for the
same purpose. As it is unlikely that funds can be found to maintain the activity for an indefinite
period of time, the preoccupation of the NGDO Group has been the development of cost-effective
ivermectin distribution to ensure sustainability of programmes.

Considerable efforts by the NGDO Group in collaborating with governments in the setting
up of IDPs, have resulted in rapid expansion of ivermectin distribution. However, further
expansion has had to be delayed because of inadequate financial resources. Four million dollars

a

a
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will be spent collectively in 1994 by the NGDO Group. To maintain its present activities and to
undertake a moderate expansion in 1996, zm estimated US $6.4 million will be required. The
Group has been developing formulas which should beffer help it to utilize its resources effectively
This includes coalition building at the national level in Cameroon, Nigeria, Uganda, and is soon
to be undertaken in additional countries.
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Table 6. Organizations distributing ivermectin in countries outside the OCP area

rr RBF and the Carter Center have signed an intention to merge. The Carter Center assumed responsibility
for RBF activities on January I, 1996.

Country
Member of

NGDO sroup Other Organization
Actual number treated

in 1994

Angola

......Li-o..rr.r...tKL.-EI,..B.P.El.:,.9.-q......

CBM, RBF

Burundi, ,,, Belgium Cooperation

GTZ

40,000

150,000

200,000

Chad ....................A$s$.e.,.8F.-8..................

RBF French Cooperation

4s0,000

eunio 25,000

of Barcelona 45,000

6iabon French Cooperation 10,000

CBM,RBF

IEF 150,000

Africare, RBF, Sight Savers,
IEF, LIONS, CBM

UNICEF 2,300,000

RBF, Carter Center International Medical Corps
and Mddecins sans frontidres-

100,000

ICMA, RBF

CBM, RBF, Sight Savers,
World Vision

CBM

300,000

GTZ 800,000

r00,000

4,670,000

C.A,R,

,,, ,, : ,EttiisDio

,,', .'

na,,',

: :Rwrnda :
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3. Other involved organizations

Other organizations which have been assisting Ministries of Health of various endemic
countries in ivermectin distribution, but which are not members of the NGDO group are:

UNICEF/Nigeria, which has been offering the Federal Ministry of Health logistics and
financial assistance for ivermectin distribution in seven States.

The Belgian Technical Cooperation (ABOS), which has been assisting the Ministry of
Health in Burundi in ivermectin distribution in all endemic foci in the country.

The French Technical Cooperation, which is supporting the University of Gabon in
ivermectin distribution in the country.

The Spanish Technical Cooperation, through the University of Madrid, which is assisting
the Ministry of Health in Equatorial Guinea in ivermectin distribution.

The German Technical Cooperation (GTZ), which is assisting the Ministries of Health in
Cameroon and Uganda in ivermectin distribution.

The International Medical Corps and M6decins Sans FrontiEres are assisting in ivermectin
distribution in the South of Sudan.

a

a

a

a
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Annex VII

OprnlrroNAl RESEARCH rN pREpARATToN roR APOC

1. Introduction

The control strategy for the African Programme for Onchocerciasis Control (APOC) will be
morbidity control through large-scale ivermectin treatment supplemented by vector eradication in
foci where this may be cost-effective. The main aim of the Programme will be to bring ivermectin
treatment to those who need it most and to build up a sustainable delivery system in all endemic
countries. The Task Force on Onchocerciasis Operational Research of the UNDPAilorld
BanIdWHO Special Programme for Research and Training in Tropical Diseases (TDR) has been
requested to accelerate and expand its operational research activities in order to develop the
technical basis for such a regional Programme.

2. Objectives

In order to provide the technical basis for APOC, the TDR Task Force on Onchocerciasis
Operational Research has adopted the following objectives:

(1) To better determine the geographical distribution and public health importance of
onchocerciasis in the non-OCP countries.

(2) To develop simple, cost-effective and sustainable methods for ivermectin delivery and
for monitoring of ivermectin-based control.

(30) To determine the feasibility of vector eradication in circumscribed foci

3. Plan of activities

In order to achieve the above objectives, the Task Force is undertaking the following
activities.

3.1. Distribution and public health importance of onchocerciasis in Africa

3.1.1 Rapid Epidemiological Mapping of endemicity by country

For most countries outside the OCP, there is insufficient information on the geographical
distribution of onchocerciasis infection and on the location of high risk communities where large-
scale ivermectin treatment is most urgently needed. There is, therefore, an urgent need for
epidemiological mapping of onchocerciasis to provide a basis for rational planning of control.
Classical methods for epidemiological mapping based on skin snip surveys in all communities
potentially at risk are not appropriate, as they would be too time-consuming and costly to perform
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throughout all affected countries. Instead, the method of Rapid Epidemiological Mapping of
Onchocerciasis (REMO) is being used. This method was recently developed under a Task Force
initiative in Cameroon and was successfully field tested in 1993. The REMO method has been
used for the nation-wide mapping of onchocerciasis in Nigeria. The Task Force is currently
supporting its application for the mapping of onchocerciasis in eight other endemic countries in
Africa.

Before the end of 1996, REMO will be done in all those endemic non-OCP countries where
it is likely that following the mapping, large-scale ivermectin treatment can be instituted where
indicated. The REMO mapping of countries where it will not be possible to launch large-scale
ivermectin treatment because of political un-rest or other reasons, will be delayed to a future date
when the prospects for control will have improved.

Though the REMO method has proven its validity for endemic areas where S. damnosum
s./. is the vector, there remains uncertainty about its usefulness for foci of the vector S. neavei in
East Africa. Therefore, the REMO method is being field tested in Uganda.

The REMO results will be brought together in a regional Geographical Information System
(GIS) for use by APOC, the Ministries of Health of the countries concerned, and the NGDOs
involved in onchocerciasis control. This GIS will facilitate the planning of onchocerciasis control
through the identification of high risk zones where large-scale ivermectin treatrnent is indicated,
along with the estimation of the total population requiring treatment.

3.1.2 Relation between disease burden and endemicity

The nation-wide application of REMO will provide information on the population infected
by endemicity level. For West African savanna areas, these estimates can be directly translated
into estimates of the number of persons who are blind due to onchocerciasis because of the well-
established relationship between the prevalence of blindness and endemicity.

A Task Force-funded, multi-country study on the importance of onchocercal skin disease,
which was recently completed, has shown that onchocercal skin disease is an important public
health problem in affected communities, and that it imposes a burden of severe itching and other
symptoms which have important personal and psychosocial effects-not only on the affected
individuals, but also on their families and communities. The study also demonstrated that the
prevalence of onchocercal skin disease and troublesome itching is linearly-related to the level of
onchocerciasis endemicity as measured by the prevalence of palpable nodules. These results help
to translate the results of the REMO mapping in terms of disease burden due to onchocerciasis,
and will help to provide objective criteria for inclusion of communities in large-scale ivermectin
treatment prograrnmes.

Further studies of the relationship between disease burden and endemicity will be
undertaken to confirm the results in selected sites. Studies in multiple sites are necessary because
of the variation in disease pattern due to differences in parasite strains. The studies will be
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supported with DNA probe classifications of parasites using the recently developed probes which
are now in operational use in the OCP.

Studies will also be undertaken of the economic impact and social costs of onchocercal skin
disease. The economic impact may be related to reduced work capacity because of general
weakness and insomnia, or to long-term factors, e.g., by affecting school attendance, especially in
girls. A better understanding of the economic implications of skin disease will help to predict the
expected economic return of APOC. As the control strategy of APOC will be mainly based on
large-scale ivermectin treatment, the economic impact of control will go beyond onchocerciasis
because of the effectiveness of ivermectin treatment on other important helminths.

3.1.3 Baseline for evaluation of the impact of control

The results of the above surveys and the completed skin disease studies will provide
baseline information to allow the future evaluation of the epidemiological impact of control.
However, these detailed surveys will only be undertaken in a limited number of sites and not all
endemic countries will be involved. Since it will be necessary to demonstrate in the future for
each participating country the health benefit of the interventions, additional baseline surveys are
required in those countries not involved in the studies. It is important that such surveys are done
in a standardized manner before ivermectin treatment coverage is complete.

3.2. Ivermectin treatment strategies

The currently recommended ivermectin treafinent strategy for the control on onchocercal
blindness is annual large-scale treatrnent of the total eligible population in high risk communities.
Information available to date suggests that this strategy is effective in controlling onchocercal eye
disease. However, two issues still need to be resolved before decisions can be made on treatment
strategies for the non-OCP area. These are: (1) the effect of ivermectin treatment on onchocercal
skin disease, and; (2) the development of sustainable methods of ivermectin treatment.

3.2.1 Effect of ivermectin treatment on skin disease

Very little is known of the effect of ivermectin treatment on onchocercal skin disease,
including its effect on itching, which is commonly very severe and one of the most serious
symptoms for the affected population. The limited studies done have not been conclusive and
have mainly focused on the observed but not on the perceived improvement after treatrnent. The
little evidence available to date suggests that ivermectin treatment has a positive effect on
onchodermatitis but indicates that annual treatment may not be sufficient. A double-blind,
placebo-controlled, multi-centre trial has been launched to determine the observed and perceived
effect of ivermectin treatment at annual, six-monthly and three-monthly intervals, and by using
the new dermatological and psycho-social methodology developed and tested in the completed
study ofonchocercal skin disease.
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3.2.2 Community self-treatment strategies

One of the main priorities of the Task Force is the development of simple, cost-effective and
sustainable methods for repeated treatment of the populations of high risk communities.
Promising approaches from the point of view of sustainability, are delivery methods in which the
community itself takes the responsibility for the organization and execution of the treatment.
During the last two years, some preliminary experiments with such approaches have been
undertaken, notably in Mali under the auspices of the OCP and Sight Savers.

Community self-treatment appea$ promising, but there remain many questions about its
acceptability in different cultures and socio-economic settings, and in countries which do not
have-in the background-a strong organization such as the OCP. Therefore, the Task Force has
launched a multi-country study on conrmunity self-treatment of onchocerciasis in Africa. The
study evaluates and compares methods for community self-treatment, which are being proposed
by the control prograrnme with methods which have been designed by the community itself. The
results of the study will be available by October 1996.

3.2.3 Rapid methods for monitoring of control

Once onchocerciasis control by large-scale ivermectin treafrnent has been launched, it will
be necessary to carefully monitor the control operations, and particularly the treatment coverage
of the target population. In anticipation of this need, and recognizing once again the financial and
logistic constraints in the endemic countries concerned, the Task Force has launched research on
the development of rapid methods for monitoring control. A multi-centre study in Nigeria is
testing methods which are independent from the drug delivery system. Two methods based on
mailed questionnafues are being tried out, one addressed to school-teachers and the other for use
by local enumerators of the Ministry of Economic Affairs. The results of the final analysis will be
available by the end of 1996. If indeed these methods prove effective, it will be important to
further develop them and similar methods for use in other endemic countries earmarked for
ivermectin based control.

3.3. Focal vector eradication

Focal vector control is not possible in most of West Africa because of active and long
distance migration of the vectors of the S. damnosurz complex. However, in six foci in East
Africa, and one in the Zaire basin, the vector was eradicated following the application of DDT in
the 1940s and 1950s. It is believed that there are several other foci in Africa where vector
eradication may be achieved by a vector control effort of not more than one to two years, without
the risk of subsequent reinvasion of the focus by vectors from elsewhere. This would then
provide a definite solution to the problem of onchocerciasis in such foci, and because ofthe short
period of vector control, probably a very cost-effective solution. Therefore, studies of the
feasibility of vector eradication are being undertaken in a number of foci in East and Central
Africa in which it is thought that this approach may work.



,

-68-

3.4. Reporting of the results and recommendations

Before the end of 1996, the Task Force will submit a final report with details on the
distribution and public health importance of onchocerciasis in Africa, the results of the studies on
the effect and delivery of ivermectin, and with recommendations on ivermectin treatment
strategies in the non-OCP countries and on the feasibility of localized vector eradication. This
report and any relevant additional information will be submitted to the new control Programme.
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Annex VIII

CoNcr.usroNs oF lN ArRrclN coNSULTATTvE MEETTNG oN APOC
MuxoNo, Uca,Noa -Apnrr, 28-29, 1995

Onchocerciasis is an important public health problem and constraint to socio-economic
development in all countries represented at the meeting," and a disease control priority for
the Ministries of Health concerned.

The meeting expressed strong support for the creation of the regional African Programme
for Onchocerciasis Control (APOC).

Community-based ivermectin delivery should form the main basis for the control strategy of
the new programme.

However, because of the diversity of endemic communities, the need for local solutions, the
particular needs associated with gender differences, and the need to learn from experience, it
will be necessary to continue the development and improvement of community-based
approaches during the new prograrnme.

Operational research should be an important component of the new prograrnme

Research into local perceptions, beliefs and health behaviors will be essential for identifying
the necessary incentives for effective and sustainable ivermectin delivery.

The acceptability of ivermectin treatment in endemic communities should not be taken for
granted and special efforts might be necessary to promote acceptability.

The meeting endorsed the preparatory research being undertaken through the TDR Task
Force on Onchocerciasis Operational Research, and noted the important contributions
already made with respect to onchocercal skin disease and rapid epidemiological mapping

The participants supported the development of a regional Geographical Information System
for Onchocerciasis, which would be made available to all endemic countries and other
partners in APOC.

10. The executing agency, WHO, would in this programme have a qualitative standards and
research coordination function.

I
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12 Burundi, Cameroon, Cenral African Republic, Chad, Nigeria, Uganda
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11. Though the new Programme will be based on a partnership approach, it will remain
necessary for NGDOs to conform to the national health policy of the countries concerned.

12. To ensure an optimal utilization of the technical competence and experience available in
different endemic countries, it is proposed to organize annually a pre-JAF meeting of
national technical experts to review the implementation of the control strategy.
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Annex IX

Coxcr,usroNs oF eN Au Hoc Trcmlcar, Gnoup oF Tm APOC
TECmilcAL CoNswra,rrvr Conm,urrrn (TCC)

Lot{DoN, Urvrrro K[{cDoM - Jur.y 11, 1995

A group sl lsshnical experts met as an ad hoc Technical Consultative Committee at the
World Bank Office in London, on July tL, 1995, and reviewed a draft APOC Programme
Document, which had been prepared in early July 1995. This ad hoc Technical Consultative
Committee consisted of independent scientists, NGDO representatives, a representative from
the Mectizano Expert Committee and the Carter Center, the Chairman of the OCP Expert
Advisory Committee and officials from WIIO, the World Bank and FAO. The group
suggested a number of changes in the Programme Document, which have been incorporated in
its latest version (November 1995), and it reached the following conclusions:

1. The proposed programme is technically sound, feasible and cost-effective.

The strategies proposed are appropriate to achieving the objective of the Programme as

set out in the Programme Document.

The Programme strategy is compatible with existing knowledge and in tune with the
current approaches to health care delivery.

The Programme is based on extensive technical documentation from diverse interested
groups involved in the control of onchocerciasis. (Some of this documentation is
attached to the Programme Document as background information.)

2.
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