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Executive Summary

Approximately 17.5 million people are afflicted with onchocerciasis
and 340,000 are completely blind because of the disease. An es-
timated 78.3 million people are at risk of infection in Africa south of
the Sahara to Angola, Yemen, and in smaller foci in Latin America.
Although it is not life-threatening, the economic repercussions of
onchocerciasis are severe because it is often the family providers who
are stricken with the chronic effects of the disease. in the 1970s,
WHO estimated that 10 percent or more of some heavily infected
communities were "economically blind" as a result of onchocerciasis.

The disease is caused by the filaroid nematode, Onchocerca vol-
vulus, which is transmitted by female black flies of the genus Simu-
lium. The larval stage of the worm is picked up with the blood meal
and matures to the infective stage within tihe fly. Development to the
adult stage continues in the human host. Within a year after entering
a human, the adult worms pair and mate and are eventually encased
in a fibrous nodule that results from the host’s immune response.
Female worms produce thousands of larval worms, or microfilariae,
per day and may continue to do so for more than 15 years.

The microfilariae stage elicits the onchocerciasis syndrome: blind-
ness, lymphatic complications and various skin problems. Humans are
the only reservoir for O. volvulus.

The disease has been controlled through chemotherapy, nodulec-
tomy and vector control. The greatest success in onchocerciasis
control has been realized with larviciding campaigns to control the
vector black flies. The Onchocerciasis Control Programme (OCP) in
West Africa uses larvicides with low environmental impact as the
major intervention for control of the disease. It has been in operation
since 1974 and currently covers virtually every river where the flies
are found in 11 countries (more than 1.3 million square kilometers),
serving a population of 25 million.

As a result of the efforts of the OCP, which receives $2.5 million a
year from A.LD., there are now areas that are completely free of
transmission. Fertile tracts of land that had to be abandoned due to
the ravages of the disease and the flies have been resettled and
cultivated. A 1984 epidemiological evaluation concluded that vector
control had been successful in interrupting transmission in 90 percent
of the original OCP area.

Because the adult worms of O. volvulus live for 10-15 years or
longer and there is no safe drug that can kill them, the vector control
interventions used by the OCP must be continued for at least 15
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years. In addition to the obvious financial burden, this approach has
promoted development of insecticide resistance in the flies.

The status of black fly control in countries surrounding the OCP
area is aiso a problem. The flight range of a black fly may exceed
100 miles. There is understandable concern that when the OCP
suspends vector control operations, the vectors will quickly reinvade
the control areas, bringing new infections to areas that are now
considered non-endemic.

The chemotherapeutic agent most used to date, diethylcarbama-
zine (DEC), produces several undesirable side effects, including
severe itching. A newer, semi-synthetic compound, ivermectin, pro-
vides longer lasting control of microfilariae with fewer side effects. It
can be used prophylatically to kill larvae newly introduced by black
flies, but, like DEC, ivermectin does not kill adult worms.

Ivermectin is being considered as a follow-up intervention after the
OCP is disbanded through a process called "devolution." New data
indicate that microfilariae may return to the skin of patients within
six months after successful treatment, casting serious doubt on the
hope that ivermectin might be effective in interrupting transmission.
Nevertheless, ivermectin represents an important tool for blindness
prevention. The manufacturer, Merck, Sharp and Dohme, has made
the drug available to qualified health providers at no cost. Now the
challenge is the develop cost-effective ways to distribute ivermectin.



1.

Introduction

Onchocerciasis is a widespread plague that causes much human
suffering and grave socio-economic problems over large areas of
tropical Africa and Latin America. The infection in man is caused by
the filarial worm Onchocerca volvulus, which is transmitted from
person to person through the bites of female black flies of the genus
Simulium.

The extent and severity of this disease have been recognized only
during the last two -decades. Onchocerciasis is considered one of the
world’s most formidable public health probiems, afflicting about 17.5
million people, of whom one million are partially or completely blind.
An estimated 85.5 million people in 35 countries live in endemic
areas.

Onchocerciasis is a chronic, nonfatal filarial disease characterized

- by fibrous nodules, or onchocercomas, in subcutaneous tissues,

particularly of the head and shoulders (the Americas) or pelvic girdle
and lower extremities (Africa). The adult parasites are found in these
nodules and also in deep-seated bundles lying against the bones or
near joints. The female worms discharge microfilariae. In patients
with severe infections, millions of microfilariae migrate through the
skin, causing intense rash and itching, changes in skin pigmentation,
swelling and atrophy of the skin. Persistent scratching may cause
bleeding and lead to secondary infection. More advanced changes
include papules, skin thickening and wrinkling, scaling and spotty
depigmentation. Microfilariae frequently reach the eye, causing visual
disturbances and blindness.

In some regions of West Africa, onchocerciasis is a more impor-
tant cause of blindness than trachoma. The main damage to the eye
is caused by calcification of dead microfilariae in eye tissue. Micro-
filariae may be found in organs and tissues other than skin and eyes,
but their clinical significance is not yet clear.

a. Biogeography

The geographical distribution of onchocerciasis in Latin
America is sporadic, with important foci in Mexico, Guatemala
and Venezuela. The disease also has been found in Colombia,
Ecuador and the state of Amazonas in northern Brazil. The
majority of cases are found in Africa in a wide zone extending
across the continent. Roughly, the northern border of this



Map 1. Distribution of Onchocerciasis

(23] Endemic onchocerclasis
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Prepared by the Vector Biology and Control Project
Source Map: World Health Organization, 1987
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zone lies along the 15th parallel from Senegal to Ethiopia. The
endemic area extends south of the equator to Angola in the west
and Tanzania in the east. Localized foci exist in Sudan and Yem-
en.

b. Parasitic agent

The parasite Onchocerca volvulus is a nematode belonging to
the family Filaridae. Adult worms pair and mate in the human
host. Each pair eventually becomes encased in a subcutaneous
fibrous nodule that results from the host’s immune response.
Unlike most nematodes, which produce eggs, the female Oncho-
cerca "gives birth" to microscopic larvae (microfilariae), producing
thousands every day. The estimated yearly microfilarial produc-
tion by O. volvulus is about one million per female. The life span
of the microfilariae in the human host has been estimated at
between six and 30 months.

Maturation of infective larvae into adult worms occuis in
about one year. The adults can survive and continue to produce
microfiliariae for as long as 15 years.

Humans appear to be the only natural definitive host for O.
volvulus. However, infections with this species have been re-
corded in a spider monkey and a gorilla. The chimpanzee Pan
satyrus can be infected experimentally with O. volvulus, but it has
not been found naturally infected.

According to at least one report, it appears that congenital
transmission can occur. Microfilariae were found in the skin and
umbilical cords of two of 11 babies born to 10 mothers in Bawku
Hospital, Ghana, who were infected with O. volvulus.

¢. Vectors

Simuliids, or black flies, are tiny, ferocious biters. They also
are the only vectors of O. volvulus. Of the more than 1,000
species and variants of Simulium, relatively few are vectors of
onchocerciasis, but many are serious pests because of their
aggressive biting habits.

Microfilariae in the skin of an infected human are ingested
when the black fly takes a blood meal as part of her reproductive
cycle. It has been suggested that the microfilariae are attracted to



Life Cycle of Onchocerca volvulus

Black fly ingests microfilariae in blood

Microfilariae mature to infective
stage in 6-10 days

Microfilariae can cause
aye lesions (blindness) -

Microfilariae mature into adults
in subcutaneus tissues

Adult worms pair and mate forming

Microfilariae can cause subcutaneous fibrous nodules

intense rash, itching, changes
in skin color and swelling

Females give birth to thousands of microfilariae
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the site of the bite by the salivary secretion of the black fly. The
microfilariae mature to the infective stage within the fly, and can
infect a new host when the insect takes another blood meal.
Maturation in the fly can take between six to 10 days.



2. Distribution and Severity

Onchocerciasis, also known as river blindness, is widely distributed
in sub-Saharan Africa. An estimated 78.3 million people are at risk
of infection, 17.5 million are believed to have onchocerciasis and
340,000 are blind as a result of the disease.

In Latin America, the geographical distribution of the disease is
sporadic and blindness is less prevalent than in West Africa. Impor-
tant foci exist in southern Mexico, Guatemala and Venezuela. The
disease also occurs in Columbia and the Brazilian state of Amazonas.
The first known focus of onchocerciasis in Ecuador was discovered in
1982. This finding suggests that the disease may be distributed more
widely in South America than current reports indicate.

Onchocerciasis probably occurs throughout Yemen and may
extend into Saudi Arabia, where more than a dozen cases of ocular
and dermal onchocerciasis have been found in villages around
Khamis Mushayt.

Local variations in endemicity and severity of disease have been
summarized for a selected number of countries in Table 1 in the
annex.

Onchocerciasis is an insidious, chronic disease that affects rural
populations. It is often accepted as inevitable by people who live in
impoverished endemic areas. The medical, social, economic and
political implications of onchocerciasis are enormous.

a. Disease impact

Onchocerciasis-related blindness results from decades of
infection and reinfection and affects relatively few people. How-
ever, many others suffer varying degrees of visual impairment
and may be "econornically blind," or unable to see well enough to
work. Any degree of onchocerciasis-related blindness is virtually
irreversible.

There is an observed variation in blindness rates in different
geographical and ecological areas. For example, onchocerciasis is
much less likely to be blinding in Latin America than in Africa.
Even within Africa, blindness occurs seven times more frequently
in non-forest (savannah) areas than in forested areas. The rea-
sons for these geographical differences are not well understood,



but they appear to be related to the distribution of distinct
strains or biological variants.

In addition to blindness, onchocerciasis produces a number of
unsightly, disfiguring skin conditions that range from depigmenta-
tion, leathery skin patches and tumor-like nodules to bizarre
swelling and sagging of the flesh caused by chronic interference
with lymphatic circulation. These manifestations are rarely life-
threatening but can affect mobility and social acceptability. O.
volvulus infection also reduces resistance to other diseases, re-
ducing life expectancy among infected people by about 13 years.

b. Economic impact

Onchocerciasis is a striking example of how disease can
compromise the human potential for economic development.
WHO estimaws that 10 percent or more of some heavily infected
communities may be "economically blind." In some villages in
Burkina Faso and Ghana, the prevalence of blindness reaches 35
percent. Blindness of this magriiude redrces the productivity of
agricultural communities below their survival level. A community
loses an average of 22 productive man-years (nine years of
disablement and 13 years lost due to premature death) for every
blind person. One study of onchocerciasis-related blindness in
Burkina Faso before the OCP began estimated that the country
lost 60,000 productive man-years annually.

The intensity of onchocerciasis transmission is highest near
rivers and streams where the vector flies breed. Some of the
most fertile valleys in tropical Africa have been abandoned
because of this disease. Moreover, the presence of simuliid fliss
and the fear of onchocercal blindness tends to hinder the imple-
mentation of large irrigation, dam building and other economic
development projects.

c. Child survival

Onchocerciasis is rarely a primary cause of death, particularly
among the young, so child survival is not directly affected. How-
ever, in hyperendemic areas, it is likely that infants are exposed
to the bites of infective black flies from the day of birth. Infec-
tion begins in childhood as early as the first year of life. Because
of repetitive exposure to this parasitic disease, many children are
condemned to a future of misery and the possibility of blindness.
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3. Control Measures

a. Vector control

The greatest success in onchocerciasis control has been realized
with larviciding campaigns to control the vector black flies. The
WHO Onchocerciasis Control Programme (OCP) uses weekly aeriat
spraying of larvicides with low environmental impact in 11 West
African countries. When the program began in 1974, it was estimated
that 10 percent of those living in the original seven OCPF countries
had onchocerciasis and about 127,000 were blind. Today, the OCP
covers an area of 1.3 million square kilometers, incorporating about
25 million people.

In 1982, the OCP’s epidemiological evaluation unit surveyed part
of the program area, comprising Burkina Faso, the eastern part of
Mali, the northern parts of Ghana, Cote d’Ivoire and Togo, and a
small part of western Niger. The analysis confirmed the interruption
of onchocerciasis transmission in all the river basins of these areas,
except for the Kara basin in Togo. It stated that "the 500,000 children
born since the start of vector control operations are free from oncho-
cerciasis and now run no risk of blindness due to O. volvulus. Throu-
ghout the 650,000 ko kilometers covered in this evaluation,
onchocerciasis no longer constitutes ar obstacle either to the resettle-
ment of populations on the fertile lands, or to the socioeconomic
development of the zones concerned.”

A 1984 epidemiological evaluation of onchocerciasis in the OCP
area focused on infections among children born zfter the start of the
larviciding campaign. The investigators concluded that vector control
had been successful in interrupting transmission in 90 percent of the
original OCP area (Report of the Tenth Meeting of ihe Scientific
Working Group of Filariasis, Bamako, 1984).

As a result of OCP efforts, some 20 million peopie are free of the
fear of going blind and an estimated 90,000 people liave been saved
from blindness. Some 15 million hectares of tillable laad, sufficient
for producing two million tons of sorghum a year, have become
available for resettlement.

The sponsoring agencies plan to disband the OCP and transfer
responsibility for control operations to participating governments
some time during the next decade in a process called "devolution." It
seems unlikely, however, that these countries could afford to continue
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the expensive larviciding program. The OCP has recommended
continuing the campaign at least until 1997.

b. Chemotherapy

The use of filaricidal drugs in mass campaigns has been
considered impractical because of the adverse long-term toxic
effects of the available compounds. Suramin is an efficient
macrofilaricide, but it is difficult to administer and may produce
dangerous reactions in heavily infected patients. Diethyicarbama-
zine (DEC) is a most efficient microfilaricide, but it has no effect
on the adult worm. Its action on microfilariae causes severe,
unpleasant side effects.

A newer, semi-synthetic compound, ivermectin, provides longer
lasting control of microfilariae with fewer side effects. Trials of
the drug have produced promising results with minimal systemic
side effects. After a single oral dose of 200 pg/kg, microfilariae
in the skin and eye are reduced for longer periods of time than
after multiple doses of DEC. Although the drug appears to have
some effect on the release of microfilariae by females, it does
not kills adult worms. Retreatment of patients at six- to 18-month
intervals is expected to be the ideal regimen in endemic areas
where substantial transmission occurs.

Ivermectin is extremely important for blindness prevention, but
new data indicate that microfilariae may return to the skin of
patients within six months after successful treatment. This casts
serious doubt on the hope that ivermectin might be effective in
interrupting transmission.

Moreover, continuous ivermectin treatment is not considered
safe for pregnant women, women breast-feeding a child younger
than three months, children younger than five, people with severe
diseases of the heart, liver and kidney, and those at high risk of
sleeping sickness or other diseases that might compromise the
blood-brain barrier. It is estimated that these exclusions, com-
bined with missed treatments and refusals, would make it pos-
sible to treat only 65 percent of microfilariae carriers.

The producers of ivermectin (Mectizan®'), Merck, Sharp and
Dohme, have offered the drug free of charge for use in deve-
loping countries. The only stipulations are that it be used in
public health programs that can assure appropriate use, moni-
toring and record-keeping.
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c¢. Vaccination

The host immune response to O. volvulus is thought to play a
major role in the pathogenesis of complications. However, there
is no clear evidence of protective immunity to reinfection in
individuals who continue to be exposed to infective larvae.
Antigens of O. volvulus are complex and show extensive cross-
reactivity with other filarial parasites of humans and animals.
Therefore, the prospects for developing a vaccine to protect
against onchocerciasis in the near future do not seem very bright.

d. Nodulectomy

Since 1933, Guatemala has attempted to control onchocer-
ciasis through a systematic denodulization campaign. Specially
trained lay surgeons (brigades) visit each coffee plantation in
most endemic areas about every six months to conduct nodulec-
tomies. Appropriate comparative data are not available, but there
is no evidence that the prevalence of the diseasc has been
reduced by this campaign. However, blindness has decreased on
the Panajabal Coffee plantation in Yepocapa, Municipality of
Chimaltenango. Some experts believe that the campaigns have
limited the amount of blindness that might have occurred other-
wise.

e. Constraints to control

Technical constraints

Developnent of more precise diagrostic techniques is
essential for an accurate assessment of onchocerciasis
prevalence. O. volvulus infection is detected by taking two
small, bloodless skin snips from the iliac crest of each
patient and leaving them in a drop of distilled water for 30
minutes, examining them under a microscope, and counting
the number of microfilariae that emerge. This technique
produces a high rate of false negatives, even among in-
dividuals with onchocercal nodules. Because of the im-
precise nature of the skin-snip technique, claims of sig-
nificant reductions in the prevalence of onchocerciasis in
the OCP region may be exaggerated.

OCP’s strategy is to control the black flies that transmit
O. volvulus from one human host to another. Because the
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adult worms of O. volvulus live for 10 to 15 years or longer
and there is no safe drug to kill adult worms (macrofilari-
cide), it is necessary to continue larviciding for at least 15
years in order to halt transmission. A larviciding campaign
that lasts more than 15 years is not only expensive, but it
may promote the development of insecticide resistance in
the flies.

The OCP has already experienced problems because of
the development of resistance to temephos (Abate®), the
main larvicide used in the OCP, by certain cytospecies of
the S. damnosum complex. Levels of resistance to temephos
100 times higher than that of susceptible populations and
cross-resistance to chlorphoxim and other organophosphate
larvicides were observed shortly after the expansion of the
program. The OCP has actively screened several potential
alternate insecticides to overcome the resistance problem.
One solution has been to alternate chlorphoxim in the wet
season with the biological control agent Bacillus thuring-
iensis var, israelensis (Bti) during the dry season in areas
where black fly larvae have developed resistance to
temephos.

Anotker threat to tk2 success of the OCP is reinvasion
by flies from non-treated stretches of rivers or river basins
adjacent to the program area. Studies of the disiribution
and movements of the different species of the S. damnosum
complex have revealed that the OCP area is regularly
invaded, primarily by savannah species. Many of these
invading black flies are infective. The only way to overcome
this problem is to treat the source breeding sites of the
invading flies by extending the OCP boundaries.

Switching from a black fly control strategy to one that
relied solely on ivermectin distribution would allow rein-
vasion of infective black flies throughout the OCP region.
Ivermectin distribution has been considered as an option to
larviciding after the OCP’s devolution, but recent findings
suggest that the drug’s effects are too short-lived to control
transmission. Establishing an effective distribution system
could be as difficult, if not as expensive, as mounting a
larviciding campaign.

Human resource constraints

Between 1974 and 1982, a total of 134 people had re-
ceived training organized by the OCP. Sixty of them were
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nationals of the participating countries who received train-
ing to work within OCP. The courses were mainly for
technical training in medical entomology and parasitology,
microscopy and ophthalmology, held at specialized centers
of the OCCGE. The program also had arranged for the
training of 77 persons employed or about to be employed in
their national services, one-third of such training being at
the universitv level.

This level of trairing is adequate to meet the OCP’s
current needs, but it has not trained enough people in
relevant specialties to meet future needs during devolution.
If these needs are to be met, regional or national training
programs will have to be developed to ensure a constant
supply of operational specialists in each participating
country. Each country will probably need about 50 to 100
specialists.

Economic constraints

The OCP is an expensive effort. A.LD. and other OCP
donors already have contributed more than US $280 million
to the program. These donors have made it clear, however,
that they plan to transfer the responsibility for maintaining
onchocerciasis control to the participating countries some
time during this decade.

In 1981, an Independent Commission established to study
the long-term fviure of the OCP recommended that devolu-
tion begin in about 1990-95. The current target date for
beginning this gradual transfer is 1997. Plans for devolution
raise questions about how the OCP countries, some of them
among the poorest in the world, will be able to afford the
long-term costs of disease control. The Commission con-
cluded that some countries may need help indefinitely.

Ironically, the OCP’s success may be a threat to its
survival. Onchocerciasis no longer appears to be a public
health problem in many OCP areas because of the pro-
gram’s efforts and this makes it more difficult to sustain the
interest of donors.
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4. Current Research

a. Diagnosis

Parasitological diagnosis of onchocerciasis depends primarily on
the demonstration of microfilariae in the skin. Researchers are
working to develop immunological methods to detect O. volvulus
infection. Ideally, such a test would provide a measure of intensity of
infection and allow a species-specific immunodiagnosis of oncho-
cerciasis. A diagnostic test fulfilling all of these criteria would permit
chemotherapeutic intervention of infections before symptoms oc-
curred, which would reduce the likelihood of serious adverse reac-
tions. It also would be more convenient and reliable in epidemi-
ological surveys and would provide a more sensitive method for
monitoring vector control efforts and drug trials.

b. Chemotherapy

Recent studies show that a single oral dose of 200 ug/kg of
ivermectin reduces the number of microfilariae in the skin to almost
zero. Phase III studies of ivermectin in onchocerciasis were initiated
early in 1985 in about 1,200 patients. More than 300,000 people have
been treated in subsequent studies. The clinical data confirm the
sustained decrease of skin microfilarial loads without serious side
effects after a single oral dose of ivermectin. The drug has been
field-tested on a large scale in West Africa with excellent, long-lasting
microfilaricidal effects and very few adverse side effects on human
subjects.

Initial hopes that ivermectin might be useful in reducing trans-
mission have faded because these studies have shown that micro-
filariae may return to the skin six to eight months after treatment.
The drug is considered an excellent tool for treating clinical oncho-
cerciasis and reducing blindness rates.

c. Vaccine development

The Edna McConnell Clark Foundation Program in Tropical
Disease Research supports research on onchocerciasis vaccine devel-
opment at institutions in the United States, the United Kingdom,
West Germany and Australia. The size and successful adaptation of
O. volvulus almost exclusively to man make it a formidable target for
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a vaccine. On the other hand, with the techniques of immunology and
molecular biology, scientists continue to make strong advances in
understanding the human immune response and defining immunogens
responsible for protective immunity. In order to bring these skills to
bear on a neglected disease of the developing world, the Foundation
has accepted the risk that progress may be slow and difficult.

Investigators are also trying to develop a laboratory animal model
for onchocerciasis. Vaccine research in onchocerciasis is severely
constrained by the lack of an adequate model.

d. Vector control

Research on black fly larvicides has been accelerated because of
concerns about insecticide resistance in the OCP region. The search
for new chemical compounds continues, while other investigations
involve efforts to improve biological control agents or discover new
strains of larvicide-producing bacteria. Drug manufacturers are doing
most of the work on the formulation of biological larvicides, with the
OCP and other researchers conducting field tests.

There have been few trials of vector control in Latin America.
Mountainous terrain, cloud cover and numerous watercourses ob-
scured by dense vegetation not only preclude the application of
larvicides by aircraft, but also contribute to the difficulty of delivering
and applying such compounds at ground level. The results of a field
trial of larviciding conducted in San Vicente Pacaya, Guatemala,
demonstrate some promise, but the investigators emphasized the:
need for a thorough pretreatment survey to ensure that the innumer-
able tiny trickles serving as breeding sites of the vector are not
missed. Preparing hydrclogical maps in mountainous terrain of this
kind would be a formidable, if not a prohibitive, task.
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5. Onchocerclasis frem the A.L.D. Perspective

The OCP in West Africa is the most concerted effort to control
onchocerciasis ever attempted. A.LD. is a major contributor, along
with other donor nations, to the remarkable success the program has
enjoyed thus far.

A.LD. support for control efforts is considerably less in other
areas, particularly in Yemen and most of the Americas. Despite the
lack of onchocerciasis-related mortality, continued support for control
and research efforts is warranted because of the severe economic
effects of this disease.

Onchocerciasis’ impact on economic productivity is perhaps the
greatest area of concern for A.LD. and other development agencies.
There are few reliable data from which to derive cost-benefit ana-
lyses, but anecdotal reports prior to the initiation of OCP stated that
between 65 and 80 thousand square kilometers of farmland had been
deserted as a result of onchocerciasis. The successful activities of the
OCP have permitted a significant reclaiming of that land and there
are children younger than 10 who have never seen a black fly.

a. The Horizon

The OCP is scheduled for completion during the next decade,
when donor agencies plan tc pass on control efforts to host
countries. Although an extensive entomological surveillance and
evaluation network is in place in the OCP, it is unlikely that
these systems will be maintained without outside support. The
main reason for their existence is to support larval control
efforts. Considering the massive cost involved in aerial applica-
tion of larvicides, it is unlikely that this approach will be con-
tinued once multi-donor funding has dwirdled.

The development of ivermectin provides the potential for
treating onchocerciasis. The use of primary health care systems to
diagnose the disease, distribute safe drugs or implement other
interventions may play a key role in continuing successful control
of river blindness. However, conversion from a program of black
fly control to one that relies solely on ivermectin would allow
black fly reinvasion. In many of the 12 host countries of the
OCP, health care delivery systems will have to be improved or
created in order to provide ivermectin effectively.
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In addition to the promise offered by ivermectin, several other
tools that have been developed recently or are in various stages
of development will increase the efficacy of control efforts.
Precise, rapid identification of different stages of both parasite
and vector with DNA probes will help to monitor the success of
interventions and better focus future control activities.

b. Priorities for future action

e Attempts to integrate scme aspects of onchocerciasis
control into PHC systems by training primary health
care workers to organize and prepare villagers for
diagnostic procedures in surveillance or evaluation
projects and administration of drugs in treatment
programs. The primary health care worker also could
serve as the first level of contact in the health system
referral network to transmit messages to district field
workers.

e Operations research to develop cost-effective drug
distribution systems.

e KAP studies to provide information that could be used
to redesign school health curricula in onchocerciasis-
endemic countries and improve other health education
efforts.

e Training of cadres of national experts who would be
responsible for careful surveillance of human and fly
populations in order to monitor and maintain control
efforts in OCP countries.

e Research on vector distribution and behavior, new
diagnostic tools -...d improved methods of measuring
the intensity of infections.

e Studies to develop additional environmentally safe
larvicides and further refine Bti formulations.

e Development of field-usable immunodiagnostic tests
and improved immunodiagnostics to enable quantifica-
tion of worm burdens in infected patients.
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e Studies to develop and screen new macro- and micro-
filaricidal compounds and determine the mode of
action and possible chemoprophylactic action of iver-
mectin and other drugs currently in use.

e Research using the techniques of immunology and
molecular biology to develop a vaccine against O.
volvulus.

e Research on vector biology, including development and
testing of DNA probes for use in black fly taxonomy,
studies to determine mechanisms of insecticide resis-
tance in black flies and cytotaxonomic studies to de-
scribe more precisely and characterize members of the
Central and East African members of the S. damnosum
complex.
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Tabie 1

Status of Onchocerciasis in Selected Countries

Africa
Kenya

Malawi

Mali

Niger

Nigeria

Senegal

Sudan

Zaire

Currently under control.

High prevalence and intensity in a
relatively small number of
communities.

Major foci in the west, primarily in
the Senegal basin -- a target for
future action by the OCP.

Hyperendemic in the Niger River
Basin.

Hyperendemic with blindness rates
in some villages of nearly six
percent. More than half of the
onchocerciasis cases in the world are
in Nigeria.

Hyperendemic with high blindness
rates in the east along the Faleme
River boundary with Mali.

Hyperendemic in three foci along
the Bahr el Gazal in the southeast,
in the area of Damazin on the
Ethiopian border, and in the cataract
region of Abu Hamed on the Nile
north of Khartoum.

Widespread along the eastern
borders with Uganda, Rwanda,
Burundi and Tanzania.
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Table 1. (continued)

Latin America

Guatemala High prevalence in seven of 22
political departments covering 6,000
square kilometers. Prevalence in
endemic areas around 1G percent.
Low blindness rates.

Ecuador First known focus in the Ainerica.
Distribution is sporadic with an
endemic center in the Esmeraldas
Province.

Near East

Yemen Foci in both North and South
Yemen, Onchocerciasis has not been
well studied, but it is localized with
few reports of blindness.




