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Introduction

The control of West Africa's riverblindness is a glowing, but unlikely, success story in international public

health. Despite its crippling effects, this once-widespread disease remained virtually undetected during the colonial
period. Lost among the numerous and varied tropical diseases, onchocerciasis ranged unchecked throughout much

of the 20n century as well, attracting international interest only in the last 50 years. Running since 1974, the

Onchocerciasis Conhol Programme in West Africa (OCP) has eliminated riverblindness (onchocerciasis) as a public

health problem in the l0 countries where it operates. Inaugurated in 1995, the African Programme for
Onchocerciasis Conhol (APOC) extended operations to include the remaining 19 infested countries on the African
continent. Given the low international profile of the disease and the technical difficulty of its control, it is
particularly impressive that OCP and APOC have been successful. This article outlines how onchocerciasis became

visible to two previously independent communities-international health experts and international development

professionals-and follows the ongoing results of their collaboration, the OCP and APOC programmes.

Onchocerciasis is a debilitating welter of skin disease, blindness, and itching to its sufferers (Buck, 1974).

These symptoms are the body's immunologic response to millions of tiny worms (microfilaria), spewed forth by

adult worms (macrofilaria), which live coiled in the human host for l0-14 years. [f removed and unwound, these

adult worms routinely measure 60 or more centimeters long (Malatt and Taylor, 1992). Conveyed in a juvenile
phase via unlucky bites of the aptly named blackfly Simulium damnosum, onchocerciasis was, until recently,

endemic to West Africa and even now remains a serious public healthproblem in the majority of countries on the

continent. Commonly called riverblindness after its geographic locus and most visible symptom, those infected are

cursed with interminable itching, thickening and depigmentation of the skin, and in an average l0%o of cases,

permanent blindness. In some heavily infected villages of pre-OCP West Africa, this figure was several times

higher-blindness among adults often ran above 30% (Waddy, 1969). When highly prevalent, the disease

eventually forces communities away from the fertile river valleys as village blindness rates reach devastating
proportions. With too few able-bodied people left to tend fields, food shortages and economic collapse evict
residents. Moving to hardscrabble highlands offers some respite from further infection, but is not without its own
problems-poor soils and little water cripple farming efforts. Since 1974, OCP has sought to end this scourge.

Despite riverblindness' wide-ranging consequences, it was an unlikely target of the intemational health

community. Except to the affected communities, onchocerciasis was invisible until recently. It went unnoticed by
colonial administrations even as they fought schistosomiasis, sleeping sickness, syphilis, malaria, and a range of
other labor-related diseases. Its transmission cycle was not described until I 926 (Blacklock 1926a, 1926b). It was

not definitively linked to blindness until almost 1950 (Waddy 1949). Riverblindness is also an exclusively rural
disease, affecting only the poorest and most remote communities-populations with the fewest resources and the

least access to health services. Further, the disease is technically difficult to control because of the worm's long
lifespan, the prevalence of infected populations, the vector's very long flight range, and the absence of suitable
pharmaceutical options before 1987. These factors combine to suggest that onchocerciasis could have easily gone

unchecked, ravaging locally, unnoticed intemationally. All the more curious then, that the intemational health

community should find one of its greatest successes in onchocerciasis confrol.

Rising awareness among international health professionals

Africans were all too familiar with onchocerciasis, but full knowledge of its characteristics and symptoms
eluded western medics until after World War II. During the colonial period, "craw-craw," as it was then known,
was identified as a skin disease. Reaffirming European notions of disease and place, craw-craw went unnoticed as

one among countless tropical afflictions. A more precise understanding began to emerge in 1875, when Surgeon
John O'NeilloftheH.M.S.Decoyidentifiedcraw-crawasafilarialdisease,thatis,onecausedbyaparasiticworm.
Moored off Cape Coast Castle, Ghana, O'Neill borrowed six patients from Addah Fort Hospital, noting "[craw-
craw's] intractability, contagiousness, and irritating nature so aroused my attention that I was induced to bestow

much time on its microscopic examination, and succeeded at length in discovering a filaria..." (O'Neill, 1875, p.

265). The filaria itself was later described by Leuckart in 1893, who named it "Onchocerca volvulus."
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The next breakthrough waited more than 30 years. In a pair of 1926 publications, D. B. Blacklock of the Sir
Alfred Lewis Jones Research Laboratory in Freetown, Sierra Leone cleverly unraveled the parasite's transmission
and development cycle (Blacklock, 1926a, b). Blacklock traced the parasite through the blackfly vector--.Simulium
damnosum-Aiscovering that, as with malaria, the onchocerciasis parasite undergoes an intermediate maturation in
the insect.

These discoveries of riverblindness' cause and hansmission cycle were followed by a deepening
understanding of the disease's effects. Though West African blindness rates were long known as among the world's
highest, onchocerciasis-historically viewed as a skin disease-has only recently received it's share of the blame.
ln its stead, the role of otherperennial culprits was magnified-Vitamin A deficiency and trachoma, to name two.
A tentative link between blindness and onchocerciasis had been made as early as 1916 by Robles (Luna, l9l8),
working in Guatemala, where the disease had been inadvertently imported by slave traders (Nelson, 1991), and by
Rodhain in 1920, working in the Belgian Congo. Community observations by Hissette in 1931 were the first
indication of a major public health problem-studies in the Sankuru river area of Congo revealed among the
population 20% blindness and 500/o "ocular complications." Finally, a definitive study by Waddy in 1949
conclusively linked onchocerciasis and Africa's rampant blindness. Present-day understandings of onchocerciasis
consequently emphasize blindness, in addition to the long-identified dermatologic symptoms.

As the full effects of the scourge became known, onchocerciasis athacted more and more attention from
European and American specialists; particularly well represented were researchers from ORSTOMI (assigned to
OCCGE2), reflecting longstanding French colonial involvement in the region. Many of ORSTOM's studies later
proved crucial to OCP (Le Berre, 1966; Duke, 1990).

Armed with knowledge of the disease and its effects, public health workers struggled with a limited arsenal.
Chemotherapeutic options suramin, a macrofilaricide, (Van Hoof, 1947) and diethylcarbamazine (DEC), a

microfilaricide, (Hewitt, 1947) both proved unworkable outside the hospital because of severe side effects. A
surgical option, mass nodulectomy, proved ineffective in trials (WHO 1987). Vectorcontrol remained apossibility,
but struck many as unworkable in light of the environmental problems of DDT and the unsuccessful Global Malaria
Eradication Programme of the 1950s and 1960s.

Large-scale intemational attention first came to the disease in Africa in a 1968 technical conference in
Tunisia (WHO 1969), initiated largely by M6dicin-G6n6ral Pierre Richet, Dr. Ansari, WHO's Chief of Parasitic
Diseases (Duke, 1990), and an important paper later published by B. B. Waddy (1969). Arranged by USAID,
OCCGE, and WHO, delegates convened to discuss the technical feasibility of controlling onchocerciasis in West
Africa, where its effects were most severe. Conference attendees concluded that given sufficient resources, control
might be possible, but would take two decades or more. Four years later, a UNDP-supported Preparatory
Assistance to Governments (PAG) mission left for West Africa to plan a long-term control strategy.

The development assistance community becomes involved

Over the course of the 20'h century, onchocerciasis worsened in West Africa. Growing populations, forced
migration, climatic changes, and colonial ambivalence all exacerbated an upswing in the centuries-old tide of
infection (Hunter, 1966). On the one hand, the rising disease toll multiplied the humanitarian and economic impact
of onchocerciasis. On the other hand, an unusually harsh series of droughts intensified the need for agricultural
development-particularly in the oncho-infested river valleys, with their better soils and ready water sources.

I Office de la Recherche Scientifique et Technique d'Outre-Mer (ORSTOM), now named "Institut de Recherche pour le
D6veloppement (IRD)".
2 Organisation de Coordination et de Coop6ration pour la Lutte contre les Grandes End6mies.
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The confluence of these two pressures exacted its cost in health and productivity, but also forged the

alliance that would eventually succeed against the widening scourge. By l972,the intemational health community

was already mobilizing to fight the disease. Because of the drought and famine, the international development

community was also focused on the fate of West Africa. Accordingly, and at the same time as the PAG mission,

World Bank President Robert McNamara went to West Africa, where he saw the broken villages and fallow fields

of the endemic zones during a flight to Ouagadougou, Upper Volta (now Burkina Faso), a then-common feature of
the West-African savanna. From the air he saw curious clusters of circular forms-the surviving skeletons of once-

occupied homes.

Upon landing in Ouagadougou, McNamara, struck by the devastation of the disease, quickly arranged a

special trip to Bobo Dioulasso, Burkina Faso's second largest city, where he would meet PAG mission leader B. B.

Waddy and French scientists, Rene Le Berre, an entomologist, and Jean-Jacques Picq, a microbiologist in the

French military (World Bank,1972). Deeply concerned, McNamara made his own investigation, discussing

onchocerciasis at length with the scientists in Africa. Upon his return to Washington he continued his inquiry,

making use of his extensive connections, including researchers at the Wilmer Eye Institute at the Johns Hopkins

University. McNamara became convinced that control of the disease was technically possible, given enough time

and money--projected at 20 years and $120 million 1972 dollars (WHO, 1973). Armed with personal conviction,
McNamara threw his own weight and that of the institution he led behind the budding onchocerciasis control efforts.

However, in managerial terms, the World Bank was not equipped to direct a public health campaign. In
fact, atthat time, the World Bank had never even made a loan for a health programme. Financing OCP would be

the Bank's first initiative in the sector, a striking departure from the early '70s norm of large dams and massive

infrastructure projects. Meanwhile, WHO already had scientists at work, and UNDP and FAO were developing

follow-up agricultural plans. McNamara saw his comparative advantage-the World Bank could use its reputation

and leverage with donors to fund the control programme and manage the finances. He insisted on unrestricted

conkibutions made as grants only, and prepared donors for a lengthy campaign.

The Onchocerciasis Control Programme in West Africa

Through a combination of persistence, dedication, and happenstance, the Onchocerciasis Control
Programme evolved from an ambitious plan to a sterling example of disease control. At the nexus of health and

development, riverblindness served as a rallying point for many previously distant groups. The launching of OCP in
1974 formalized an unprecedented collaboration between seven host countries, four international organizations, and

nine donors. Sponsoring agencies included the World Health Organization as the executor, the World Bank as the

fiscal agent, and the United Nations Development Programme and the Food and Agriculture Organization sharing

various development planning responsibilities. This partnership joined international health professionals with their
counterparts from the international assistance community. The confluence of these two groups reflected growing
appreciation for the importance of health to development.

When Programme operations began in l974,the blackflies that transmit riverblindness were so numerous

that protection against them in most rural areas was impossible. These swanns of flies were kept infective by a
large parasite reservoir in the human population. In the mid-1970s, entomologists recorded fly biting rates in the

thousandsper person, per day in some heavily infected areas (Walsh,1977). In these and other so-called "oncho
zones," riverblindness reached devastating proportions, often infecting90%o or more of the population (Crisp, 1956;

Brown, 1962). Without a drug treatment, the only effective approach to onchocerciasis control was to intemrpt
parasite transmission by substantially reducing the density of infected flies. The flies could be targeted at the larval
stage because their breeding sites were confined to areas of fast-flowing water, such as rapids and dam spillways.
Larvicide spraying could therefore be concentrated on these locations, killing the disease-transmitting flies before

maturity. Strict environmental monitoring and follow-up protective measures ensured the long-term health ofnon-
target fish, flora, and fauna. Until the late 1980s, by necessity, OCP was based exclusively on this strategy of vector

control.
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Options expanded in the 1980s when Merck's Mectizan@ (ivermectin, MSD) was shown to be effective
against the microfilariae that manifest riverblindness (Aziz et al., 1982a,1982b; Sutherland and Campbell 1990),

without the harmful side effects of DEC (Greene et al., L985; Larviere et al., 1985; Awadzi et al., 1986). Because

ivermectin does not kill adult worms, which continue to produce damaging microfilaria6, keeping the symptoms at

bay therefore requires regular doses for the remainder of the adult worm's life, up to 14 years. The advantages of
ivermectin are twofold. First, it relieves the symptoms and prevents further damage. Second, because it kills the
juvenile worrns, blackflies are less likely to ingest (and later transmit) the parasites even if they do bite a victim
while he or she still harbors productive adult worms. This second benefit, slowing transmission, is particularly
helpful when beginning control efforts in new areas because it initially reduces the microfilarial load in the

population faster than larvicide spraying. In the original OCP area, control through larviciding had been mostly
achieved by the time ivermectin became available, but the drug proved a key advantage in heavily infected areas

and added a therapeutic dimension to the prograrnme, providing relief for victims and arresting its progress.

Additionally, World Bank staff, in particular were intrigued by the expansion possibilities held by the new drug.

Following French regulatory approval in 1987 (Brown and Neu, 1990), OCP conducted extensive field
trialstoassessivermectin'spublicheathpotential(Remmeetal,1990;Dadzieetal.l99l). Itwasalreadyknownas
a potent drug for individuals, but could it intemrpt regional transmission? What coverage would be necessary to
protect communities? Underwriting these investigations was Merck's pledge to donate ivermectin in whatever

quantity needed and for as long as necessary. Community trials were supplemented with extensive modeling using

ONCHOSIM, a transmission simulator developed with OCP data by researchers at the University of Rotterdam
(Plaisier, 1990). These intensive epidemiological studies indicated thatwith long-term ivermectin coverage alone--
no larvicide spraying-it might be possible to control riverblindness.

The African Programme for Onchocerciasis Control

Emboldened by their success in West Africa and empowered by Merck's donation, the riverblindness
partnership embarked on a broader mission--defeating the disease throughout the continent. Building on the

knowledge and experience gained in OCP, the sponsoring agencies in 1995 launched a second programme to
combat the rest of Africa's riverblindness, the African Programme for Onchocerciasis Control (APOC).

APOC emphasizes the ivermectin strategy studied initially under OCP-using long-term distribution of the

drug to eliminate sickness and slow transmission by reducing the parasite reservoir in humans. Larviciding is used

only peripherally because APOC's vast area makes spraying too costly, and thick forests covering the area's

principal rivers render aerial delivery ineffective, as well. APOC is made possible by Merck's continued donation

of unlimited supplies of Mectizan. This generosity and the drug's effectiveness have facilitated the expansion of
riverblindness control to the remaining infested areas of Africa.

Riverblindness control based on ivermectin presents some advantages over larviciding alone, such as

immediate relief for victims, but also raises new challenges, the largest of which involves sustaining a drug

coverage threshold long enough to intemrpt transmission. With rural diseases such as riverblindness, people who

most need the drugs are often the hardest to serve, living beyond the reach of national health services. And

riverblindness victims need doses every six to twelve months as long as they harbor even one adult worrn. Further,

communities must take the drug for two decades or more to have any definitive impact on transmission. For this

reason, APOC's Community-Directed Treatment initiative (Com-DT) has developed extensive networks of
Community Drug Distributors (CDDs), appointed by their peers to work with APOC's NGDO (non-governmental

development organizations) partners to distribute Mectizan on a sustainable basis and to share knowledge of the

disease. APOC's reliance on the regular and continued administration of the drug makes this distribution crucial to

success. WHO's expert epidemiologists estimate that communities at risk will need to take ivermectin for
approximately 20 continuous years to eliminate the disease as a public health problem. During this period, these

scientists calculate, APOC must ensure at least 650/otreatment coverage throughout the affected communities. In

2000, members ofthe Community-Directed Treatment network achieved an average ivermectin coverage of 74%oin

the targeted communities (WHO 2001). These distribution efforts were augmented by a strong commitment to
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capacity-building: in the same year APOC trained or re-trained more than 77 ,000 people. The 22 million people
now reached annually by APOC represent less than half of those who will be targeted as APOC expands over the
next few years.

OCP's 27 yearsof operations form the knowledge base on which APOC is founded, though on the surface it
would appear that the two control strategies are unrelated. In fact, APOC's approach represents a natural evolution
from OCP, incorporating new treatment shategies but relying heavily on OCP's technology and fine-tuned database

of riverblindness epidemiology, which has been painstakingly constructed over nearly three decades. The
involvement of communities is also a natural extension of the devolution integral to OCP all along. While the first
staff members in Ouagadougou were primarily Westemers, the Programme set out quickly to hire and train
Africans. Since 1980, for instance, all Directors have been Africans. Overall, OCP has funded several hundred
graduate degrees, all awarded to Africans who were working against riverblindness (Samba, 1994). By 1984, ten
years into the programme,96%o of the staff were African. Now Africans comprise more than 99%o of thepersonnel.

In addition to devolution, OCP made groundbreaking conftibutions in other areas as well. From the earliest
days, OCP has embodied a culture of operations research, which has rescued the Programme more than once.
Around 1980, for instance, the blackflies began developing resistance to the main larvicide (Kurtalq 1990). Thanks
to several years of ongoing research, OCP scientists were able to develop and test alternatives. Using some of these
new options in a rotation overcame the resistance in the fly population, restoring the effectiveness ofvector control.
Another major difficulty came to light when OCP entomologists discovered that the fly's effective flight range was
400 kilometers or more (WHO, 1987F--aearly 10 times original estimates (WHO, 1973). The problem appeared as

infected flies were discovered re-invading previously controlled areas (Garms et al., 1979). Ongoing
epidemiological and entomological research revealed the problem while superb management and redoubled donor
support allowed OCP to expand into the nearby zones where new flies had been discovered (Philipponet a1.,1990).
Similarly, APOC's operations were underwritten by extensive preparatory research including epidemiological
mapping (De Sole et al., 1990), studying distribution methods (TD& 1996), examining the sustainability of the
Com-DT approach (WHO, 2000), and investigating community compliance and the effects of ivermectin on skin
disease (Brieger et al., 1998).

Future Prospects

APOC is fundamentally about riverblindness, but the ivermectin distribution network it has created stands
ready to serve as an essential vehicle for addressing other widespread health problems. As Merck has done with
Mectizan, several drug companies are prepared to donate medicines that can be delivered via APOC at minimal cost
to the poorest communities. Among the simplest and most effective would be vitamin A capsules, given free by
Hoffman-LaRoche, which would help prevent blindness in children and improve general health in the rest of the
population. Aside from the health benefits, providing additional drugs would strengthen the position and
effectiveness of community Mectizan distributors. Great care must be taken not to overwhelm this nascent
distribution network, but in the case of vitamin A, little training would be needed, and everyone can take it. Further
building local capacity by distributing vitamin A would pave the way for making available several other donated
drugs in the communities that have been the hardest to reach.

The full value of APOC's distribution network lies in its potential. In it, the international community has a
ready pathway to deliver medicines to those who need it most. Drugs already available at no cost include the
following, all of which have the same dosing schedule as Mectizan:
Vitamin A to prevent malnutrition, blindness, death
Azythromycin to cure trachoma, now the leading cause of blindness in Africa
Ivermectin and albendazole to stop transmission of lymphatic filariasis (elephantiasis),
one of Africa's leading causes of long-term disability
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Despite recent, sharp reductions in price, AIDS medications are still quite expensive, but are among the
many health interventions that could conceivably be delivered through this network in the future. Once fully
developed, there would be virtually no limit to the materials that could be distributed, including health information,
condoms, multivitamins, and vaccines. There is the very real possibility of knocking out not just one health
problem, but several major diseases----enough to dramatically improve public health overall, instead ofjust making
opportunities for diseases now of secondary importance.

The Community Directed Treatment (Com-DT) initiative stands as a fitting coda to the legacy established
by OCP. What began as a top-down, vertical disease programme has evolved into a bottom-up, integrated approach
that couples strong regional coordination with the empowerment of local communities to address not only
onchocerciasis but, potentially, many other health problems as well. For much of its history, OCP has been
conducted with helicopters, spraying against a formidable, but solitary foe. APOC has extended this success with
the help of Mectizan to include local communities not as passive beneficiaries, but as powerful agents impacting
some of their own health outcomes. This grassroots involvement, if fully strengthened, would complete OCP's
transformation from an external programme to a fully African-owned and managed region-wide health system.

The success of OCP testifies to the power of this partnership, in which sponsors have concentrated on their
respective strengths and the donor community has lent unwavering support for nearly three decades-far longer
than for any other operational development programme. Given the technical hurdles, this commitment has been
essential to success and remains one of OCP's finest hallmarks. No combination of shorterprogrammes could have
achieved these results nor evolved horizontally, affording potentially much wider protection of the public health.
The longstanding collaboration and goodwill developed on all sides of this partnership have generated synergies
greater than those imagined, and all at remarkably low cost. Coverage has cost, at every point in both programmes,
far less than one dollar per year, per person protected (Benton and Skinner, 1990; Benton, 1998).

OCP's efforts have led to widespread acclaim among public health practitioners, but perhaps more
importantly, have led to broad-based support from the communities protected. This grassroots credibility is the
single most important factor in APOC's success at Mectizan distribution, and portends a transformation in the
ability to deliver a wide range of medications in the future. Development assistance programmes have long sought
comprehensive ways of addressing widespread public health problems while ensuring sustainability, Iocal
involvement, and community empowerment. OCP and APOC have achieved these goals by virtue of nearly 30
years' dynamic partnership with increasingly active host countries and their constituent populations, proficient
international agencies, and unswervingly dedicated donors.
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