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EXECUTIVE SUMMARY

a) During the whole of the period under consideration (September 1991 to August 1998), shortages

of rainfall were recorded in almost all of the basins under larviciding. In contrast to 1996, the rains
were relatively abundant during the months of August/September 1997 in the eastern basins and

September/October 1997 in the western basins.

b) The number of aircraft used during the period decreased from seven helicopters (May to
December L997) to four (April 1998). From 30 March to 19 April 1998, oniy one larviciding helicopter
was used because of the very low discharge rates, particularly in the eastern basins of the Prograrrune.
Aerial larviciding was totally suspended for seven consecutive weeks in this area from 9 March to 26
April 1998.

c) 1998 was the last year of the three-year aerial spraying contract between OCP and the
"Evergreen Helicopter International" (EHt) company. In close collaboration with the Management and

technicians of the Prograrrrme, negotiations undertaken by WHO with EHI made it possible for an

agreement to be reached for a new contract to cover the last four years of the Prograrrrme, From 1999

to 2001, three helicopters would be made available to the Prograrnme during the months of March and

April, and five helicopters would be made available during the rest of the year. Because of the
reduction of larviciding coverage, only two helicopters would be available to the Programme in March
and April of 2002, and three for the rest of the year.

d) Larvicide treatrnents were stopped in April 1997 on the Kankelaba (a tributary of the Bagoe in
Mali) and in June 1997 on the Marahoue in C6te d'Ivoire. Due to the continuing insecurity in Sierra
[.eone, there was serious doubt as to any resumption of larviciding taking place in the northern part of
that country where virtually no river had been treated since April 1994.

e) Compared to the period from May 1996 to April 1997, there was a 37o decrease in the number
of flight hours representing a decrease of US$ 104 000 in cost, but an increase of about 9% in
irsecticide consumption, which meant US$ 333 000 more spent. This increase was due to the fact that
the cessation of aerial larviciding on the Kank6laba and Marahoue was offset by an intensification of
larviciding on the tributaries of the Oti during the same period (as a result of an entomological siruation
which called for concern) and by unfavorable hydrological conditions in the basin of the Sassandra
(long flooding period).

f) As in the previous years, the seven selected operational insecticides (temephos, phoxim,
pyraclofos, B.t.H-14, permethrin, carbosulfan and etofenprox) were used according to the insecticide
rotation strategy. The aim of the rotation was to prevent blackfly resistance and to keep the effects of
larviciding on the non-target aquatic fauna to a minimum. During the period under review, normal
susceptibility of savanna blacldlies to the different insecticides was observed in southern C6te d'Ivoire
on some stretches of the lower Bandama and lower Comoe. An improvement in the level of blackfly
susceptibiliry to temephos was also observed in some basins of the eastern extension, especially those
of the Mono in Togo, and Oueme in Benin.

g) At present, the OCP hydrological monitoring network comprises of l3'7 water-gauges including
78 equipped with hydrological beacons most of which belong to OCP (seven belong to the
"Hydroniger" network and four to hydrology department of Benin). The period under review
witnessed a number of acts of vandalism namely thefts of solar panels and batteries which are
increasingly sought-after for domestic use. To remedy this situation, the Programme had to intensify
the sensitization of the populations and local authorities to the importance of maintaining the network
in running condition.
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h) After separating out the parasites of animal origin from human onchocerca with specific DNA
probes, l3 catching points (out of 121 monitored regularly) showed Annual Transmission Potentials

above 100 infective larvae per person per year during the period under review. If the transmission due

to the savanna species of the S.dnmnosum complex alone were considered, only six catching points had

an ATP above 100, two on the tributaries of the Oti in Togo, one on the Pru in Ghana, two in the basin

of the Upper Niger in Guinea and one in the basin of the Tinkisso in Guinea.

i) The cessation of larviciding in almost all of the basins in C6te d'lvoire at the end of 1998 will
lead to the closure of the Bouake sector as well as its two sub-sectors of Bouake and Odienne. This
restructuring will entail a redeployment of entomological and insecticide research activities between

Odierme, Kara and Ouagadougou, as well as the transfer of the molecular biology laboratory from
Bouake to Ouagadougou.

j) The aquatic monitoring results presented by the national hydrobiology teams showed a
satisfactory sihration of the fish populations with stable species richness and coefficients of condition.
As regards the invertebrate fauna, despite the rareness and near total disappearance of certain taxa

noted for some years now, the overall faunal densities were not affected even though their population
structures experienced some modifications.

k) Another important aspect of the monitoring of the aquatic environment which is growing in scope

with the cessation of larviciding is the study of the recolonization potential of treated watercourses.

Given that changes in the beds and banks of watercourses are significant factors in the biological
sinration of the watercourses concerned, any study of the recolonization potential of such watercourses

should from now on include information on the quality of the aquatic habitat.

l) More than three million people from about 11 000 villages were treated with ivermectin through
the Community Directed Treatment (CDTI) method which had entirely replaced the method of
distribution by the mobile teams during 199711998. The proportion of villages covered by CDTI ranged

from 50% to I00% in the ten countries of the Programme concerned with CDTI. The mean coverage

in terms of the percentage of individuals treated compared to the total population registered was 76%

while the Iowest percentage covered was about 60%. No serious side effect was reported.

m) Five non-governmental organizations (NGOs) were involved in ivermectin distribution in five
of the OCP Participating Countries through providing support to mainly training activities for the full
installation of community directed treatment with ivermectin.

n) Epidemiological evaluations were carried out in the basins of the southern extension in C6te

d'Ivoire for the purpose of assisting in decision-making about the cessation of larviciding. The results

proved to be satisfactory with downward trends of the prevalence in accordance with the ONCHOSIM
model predictions. However, in some parts of these basins a few epidemiological results suggested that

ivermectin distribution should be continued for a few more years.

o) Ophthalmological evaluations were carried out in the Pru basin (Asubende) in Ghana after nine

cycles of annual treatment with ivermectin, and in the basins of the Niger and Milo in Guinea, also

after nine cycles of annual treatment with ivermectin. The results were satisfactory and continue to

show very significant improvements in the lesions of the anterior segment of the eye, and a stabilization

of the posterior segment lesions.

p) All the data collected during the epidemiological and entomological evaluations carried out by

the Programme was transferred to the Participating Countries on high perflormance computers that were

provided by the OCP. In the context of the training of the nationals, the processing and analysis of the

transferred data are carried out in concert with staff of the national coordinations for onchocerciasis

control. The integration of thesedata into the national health information systems remained a priority.
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The Geographical Information System which is being developed with " Arcview" is used to facilitate

the analysis of the data collected in the framework of the multidisease epidemiological surveillance.

q) Under the coordination of the PET Unit, the Countries have carried out colrlmunity sensitization

activities, epidemiological surveillance and/or evaluation activities, as well as ivermectin treatment.

These different activities were reviewed during the National Coordinators' meeting which also included

the epidemiologists assigned to the WHO Representations in the 1l Participating Countries. The
Ministries of Health of the Participating Countries have facilitated the integration of CDTI in the

national health systems as well as the decentralization of the epidemiological surveillance of
onchocerciasis through on-the-job training of staff at the peripheral and village levels. These activities
are reported in the document JPC19.6.

r) WHO/AFRO gave special priority to the activities of epidemiological surveillance and integrated

control of endemic diseases including onchocerciasis by organizing the consultative meeting which took
place at OCP/Ouagadougou from 15 to 17 April 1998. It thus strengthened its support to the activities
of the Programme through the active participation of the WHO Representations in the I I Participating
Countries in the multidisease surveillance including onchocerciasis as well as through the financial
contributions from AFROPOC.

s) During the year under review, OCP continued its usual training policy by awarding 39

fellowships between September 1997 and August 1998 in the fields of public health and epidemiology,
health services management, medical entomology and molecular biology. Thus, the number of nationals

from the Participating Countries of the Programme having benefited from OCP fellowships between

1974 and August 1998 amounted to more than 490. Within the framework of the strengthening of
human resources, OCP has received training plans from the countries for funding in prioriry fields with
respect to the taking-over of the OCP residual activities.

t) In 1997 , the search for operational insecticides moved more towards field trials in rivers aimed

at comparing two cornmercial formulations of B.t.H-14, viz. Vectobac and Teknar. At the dose of 540

ml of formulation for one cubic metre per second of discharge, that is 75% of the operational dose,

Teknar proved to be more efficient than Vectobac in terms of carry. However, this needs to be

confirmed by trial larviciding under operational conditions (currently under way).

u) The heteroduplex technique of identification of vectors is now operational and its validation in
the field against the cytotaxonomy method has virtually been completed. Furthermore, since the

adoption of two new methods of extraction of the DNA of blackflies and the use of a tank for the

separation of the products, it is now possible to increase the number of samples identified and to
improve their resolution.

v) Vector identification had become enriched with a new technique based on DNA microsatellites.

A transfer of technology between ORSTOM/Montpellier and OCP had made it possible to train
technicians of the molecular biology laboratory in the use of this tool which allows for a species

distinction among the S.damnosum s-1. populations. As a first step, the microsatellites will be used for
the distinction and comparison of the blackfly populations of certain hydrological basins of northern
Sierra Leone, Guinea and Mali.

w) The technique aimed at determining the prevalence of infection from a pooled mass of blackflies

through specific DNA probes of O. volvulus is now operational. The study protocol was validated in
1997 and from now on, the technique will be systematically used by the national teams when

conducting posr-treatment entomological snrdies. Because of is simplicity and low cost, this technique
is likely to play a key role in the surveillance of onchocerciasis for the early detection of the infection
in blackflies.
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x) Following the unsatisfactory entomological results recorded in April and May 1997 on the

tributaries of the Oti in Togo (Kara, Keran and Md), special measures were taken in order to improve
the efficiency of control operations during this particularly critical period when there is a rise in the

water level. These measures basically consisted of: i) intensifying ground larviciding on the tributaries
of the Oti to support aerial larviciding; ii) extending the larviciding coverage on these tributaries down
to their confluence with the Oti, and iii) treating the Oti for four consecutive weeks shortly prior to the

spate period. These measures which are to be repeated and evaluated every year had resulted in a

reduction in the biting and infectivity rates by close to 90% in April/May 1998, compared to the
previous period, thus demonstrating the soundness of the measures envisaged.

aa) Validation of the Diethylcarbamazine (DEC) patch test as an alternative diagnostic tool to skin
snipping continued during the year under review. The results of the latest tests suggest : i) that the

reading of the test results at 48 hours after the application can be replaced with the reading after 24

hours if 20% instead of l0% DEC in the carrier is used and, ii) that no positive case was observed in
the presence of Mansonella perstans or the other helminths but the test proved to be positive in the

presence of Mansonella streptocerca. Evaluations of the test will continue at the same time as

peripheral health staff is trained to use it.

ab) In the current context where the "Macrofil" chemotherapy project is jointly financed by APOC,
OCP and TDR, the objective of the project is focused on the discovery and development of safe and

effective macrofilaricidal drugs for the treatment of onchocerciasis and lymphatic filariasis. During the

period under review, Macrofil was fully integrated in the operational, administrative and management
structures of TDR and a project manager was appointed in April 1998 to replace the former manager
who retired on 30 June 1997.

ac) The administration and support services unit continued to support all the units and activities of
the Programme through managing in the most rational way possible and to the best interests of the

Organization, the human, financial and material resources of OCP. The period was marked by the

installation of electric generators at Odienne (C6te d'Ivoire), Kankan (Guinea Conakry) and by the

organization of training and seminars to strengthen the performance of the staff in order to reduce

costs.

ad) The Programme pursued its liaison, information and valorization activities while continuing to

keep donors, the Participating Countries and the countries not included in the Programme area, as well
as the scientific community and the public at large, informed about its activities.

VECTOR CONTROL

Climatic conditions

l. During the whole of the period under consideration, shortages of rainfall were recorded in almost

all of the basins under larviciding except in those of Sierra Leone where the precipitations exceeded

those recorded in the previous period (199611997). In contrast to 1996, the months of August/September

1997 in the eastern basins and September/October in the western basins were relatively wet. This resulted

in long periods of flooding particularly in the western basins and especially in the basins of the southern

extension C6te d'lvoire.

Aircraft fleet and aerial operations

2. The number of helicopters used under contract during the period under consideration ranged

between seven (from May to December 1997) and four (April 1998). From 30 March to l9 April 1998,

only one helicopter was actually used due to very low discharges especially in the eastern basins of the

Programme. Aerial larviciding was totally suspended in this area for five consecutive weeks, from 9
March to 26 April 1998.
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3 . I 998 was the last year of the three-year aerial spraying contract behveen OCP and the "Evergreen
Helicopter International" (EHI) company. During the period under review, negotiations were undertaken

with EHI by the WHO legal adviser's office in Ceneva in close collaboration with the Programme's
management and technicians, which made it possible for an agreement to be reached for a new contract
to cover the last four years of the contract. From a technical point of view, this agreement took three key
factorsintoconsideration,namely: i)theneartotal cessationoflarvicidinginC6ted'lvoireasoflst
January 1999, ii) the stabilization of the larviciding coverage between 1999 and 2001, and iii) the

significant reduction of aerial operations in2002.

4. From 1999 to 2001, three helicopters would be made available to the Programme during the
months of March and April while for the rest of the year, five helicopters would be available. Under the
terms of the present contract, OCP guarantees the company payment for 53.6 flight hours per month for
each helicopter contracted.ln2002, as a result of the reduction of the larviciding coverage, only two
helicopters will be available to the Programme in March and April, and three for the rest of the year. The
company will then be guaranteed payment for 58.8 flight hours per month for each helicopter contracted.

5. During the period of May 1997 to April 1998, the helicopters used 4524 flight hours for larviciding
(none for prospecting) as against 4668 hours during the same period in the previous year (Table l). This
slight difference is due to the fact that the cessation of aerial larviciding on the Kankelaba and Marahoue
(see paragraphs 8 to 9) was offset by an intensification of larviciding on the tributaries of the Oti (see
paragraph 45) during the same period and by unfavorable hydrological conditions in the Sassandra
basin (see paragraph l)

6. Compared to the previous period, the savings made in flight hours were therefore only US$ 722
x 144 hours i.e. about US$ 104 000 (US$ 722 representing the cost of one overtime hour, fuel included,
keeping in mind that the guaranteed hours are paid as a priority).

7. Compared to the period of May 1996/April 1997, the Programme has spent US$ 333 000 more
for insecticides than the cost incurred during the previous year, which represents an increase of about
9% (Table 2). This increase is mainly due to increased consumption of the Bacillus thurtngtensis
H-14 (B.t.H-14) insecticide during the period under consideration (42 693 litres or US$ 198

095). The consumption of phoxim was the same as that of the previous period while the increase in the
consumption of etofenprox was compensated for by an almost equivalent decrease in the consumption
of pyraclofos. A similar situation was observed with respect to temephos and carbosulfan for which the
increase in consumption was partially compensated for by a lesser use of permethrin. This
overconsumption of B.t.H-14 was mainly due to the unfavorable hydrological conditions in the basin
of the Sassandra and to the intensification of aerial larviciding on the tributraries of the Oti.
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Table 1. Consumption of flight hours for treatment from ll{ay 1997 to April 1998
and comparison rvith the previous period

Table 2. Larvicides consumption from May 1997 to April 1998 and
comparison with the previous period

Treated areas (Fig.1)

8. Vector control operations in the original Programme area ceased rn April 1997 on the

Kankelaba (a tributary of the Bagoe) in Mali. After taking cognizance of the results of the post-

treatment entomological studies, it was decided in May 1998 not to resume larviciding on this tributary.
The only aerial operations still going on in the original Programme area was in the tributaries of the

Oti in Togo (Keran, Kara and M6) which had been added on to the basins of the south-eastern
extension since 1995. In Burkina Faso, ground larviciding continued on the Dienkoa during the period
concerned, under the supervision of the national team and with financial support and technical
supervision from OCP.

Months

Flight hours Difference
between

96197 et97l98
May
June

July
August
September
October
November
December
January
February
March
April

385
388
433
480

38s
416
391

389
469

404
308
220

534
s26
504
342
255
350
360

380
48't
426
251
109

+149
+ 138

+071
- 138

- 130

- 066
- 031
- 009
+018
+022
- 057
- 111

Total 4 668 4 524 - L44 (-3,08Vo)

Larvicides

Quantities used Oitres) Difference

0itres)

Cost

(us$)May 96-April97 May 97-April98

Temephos 27 396 33 99s + 06 599 + 091 990

B.t.H-14 t77 392 220 085 + 42693 + 198 095

Phoxim 26 409 28 350 + 01 941 + 033 036

Permethrin 21 360 14 320 - 07 040 - 072442

Carbosulfan 7 366 tr 576 + 04 210 + o87 652

Pyraclofos 34 23r 25 602 - 08 629 - 228237

Etofenprox 11 760 20 992 + 09 232 + 222953

Total 30s 9r4 350 673 + 44759 + 333 047
(+9%)
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9. In 1998, the total length of rivers likely to be treated by both aerial and ground larviciding for
the purpose of preventing transmission was 14 624krn (including the basins of northern Sierra Leone).
This estimate is higher than the figures used during the previous years as it was calculated from more
accurate data obtained from a computerized mapping programme. Maximum larvicidal coverage was
recorded between 2l and27 July 1997, the period during which there was a fall in water level and

therefore of high larval productivity. Close to 60% of the theoretical coverage (8 472kfii of rivers) was

treated with seven helicopters under contract for a total of 110 flight hours. An exceptionnally low
larviciding coverage was recorded during the week of 30 March to 5 April 1998, a period when the

water level was low and therefore low larval productivity with only l47krn of river treated (six flight
hours and one larviciding helicopter used).

10. In the basins of the southern extension in C6te d'Ivoire, larviciding on the Marahoue ceased
in June 1997 and the results of the post-treatment entomological evaluations suggest there is no need
to resume larviciding in this basin. It is worth noting that such a decision was the first to be made in
respect to an extension area. There was no change in larviciding coverage in respect to the other basins
of southern Cdte d'Ivoire.

1 1. In the basins of the western extension, the continuing insecurity in Sierra Leone cast serious
doubts on any resumption of larviciding in the northern part of that country. It must be recalled that
there has been no larviciding in Sierra lrone since April 1994 (except for a few weeks larviciding in
L997). Aerial larviciding has continued in the basins in Guinea while the Niger and is tributaries near
Bamako are treated by ground larviciding under the responsibility of the national team of Mali, with
financial support and technical supervision from OCP.

Insecticides and control strategy

12. The seven operational insecticides selected by OCP (temephos, phoxim, pyraclofos, B.I.H-I4,
permethrin, carbosulfan and etofenprox) were used according to the insecticide rotation strategy aimed
at preventing blacldly resistance and keeping the effects of larviciding on the non-target aquatic fauna
to a minimum.

13. No decrease in blackfly susceptibility to B.t. H-14 has yet been observed within the Programme
area after more than 16 years of use of this biological insecticide. With respect to the chemical
insecticides, the susceptibility tests were carried out as in previous years with the organophosphorous
compounds in priority (temephos, phoxim and pyraclofos), especially in the basins where resistance
to one or the other of these insecticides had been well established.

14. During the period under consideration it was possible, in southern Cdte d'Ivoire, to establish
a return to normal susceptibility of the savanna blackfly populations located on the lower Bandama at
the "Gauthier" falls and on the lower Comoe at Koutoukro to the organophosphorous compounds.
However, additional tests are needed in order to evaluate the scope of this phenomenon as these same

basins continue to host some resistant savanna blackfly populations (Beriaboukro upstream from the
"Gauthier" falls and Amouakoulao upstream from Koukoukro). Some improvement in the susceptibility
to temephos was also noted in certain basins of the eastern extension, especially in the basins of the

Mono in Togo and Oueme in Benin.

15. Blackfly susceptibility to pyraclofos was satisfactory on the whole except in the foci of the

Niger at Tienfala in Mali, and of the Milo at Kerouane in Guinea. Blackfly susceptibility to phoxim,
carbosulfan, permethrin and etofenprox remained satisfactory in all of the basins of the Prograrnme.

16. Etofenprox was used in the same way as in previous years during the periods of rise and fall
in water level so as to reduce the use of the organophosphorous insecticides at discharges between 15

and 70m3/s. During the period when the level was high, carbosulfan and permethrin were used on most
of the large rivers within the limits of the six consecutive cycles per year over the same river stretch
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as recommended by the Ecological Group. As is the case every year, a slight excess of the six cycles

was recorded in the use of permethrin on the Niger near Bamako because of particularly high
discharges which, however, was of no consequence on the non-target aquatic fauna.

17. The operational formulations of B.t.H-14 produced by the Abbott Company (Vectobac) and

delivered in 1991 had improved as compared to the previous year's, which made possible a return to
the quality requirements set by the Programme in the past years both in terms of efficacy and stability
of the batches (CL 50 less than 1l5mg/l/s during the first six months following delivery). Another
formulation proposed by the firm Thermo Trilogy Corporation (Teknar) also gave promising results

in 1997 or even better results than those obtained with Vectobac under similar operational conditions.
Greater quantities of this formulation (24 000 litres) were ordered in 1998 in order to draw definitive
conclusions on the respective quality of these two products in terms of their cost-effectiveness.

Hydrology and teletransmission

18. At present, the OCP hydrological monitoring network consists of 137 water-gauges including

78 equipped with hydrological beacons most of which belong to OCP (seven belong to the

"Hydroniger" network and four to the hydrology department of Benin). The period under review had

witnessed a number of acts of vandalism, namely thefts of solar panels and batteries which are

increasingly sought-after for domestic use. The Programme had reacted to the situation by intensifying

the sensitization of the populations and local authorities to the importance of the network which allows

for a real time teletransmission of hydrological data through the two satellite reception stations located

at Kara in Togo and Odienne in C6te d'Ivoire.

19. Monitoring of the network as in the previous period was the responsibility of five hydrological

brigades comprising three national brigades (two in Guinea, one in Sierra Leone) and two OCP

brigades (one at Odienne and one at Kara). The coordinator of hydrological activities who is stationed

at OCP's headquarters in Ouagadougou, manages a back-up satellite reception station and assiss the

hydrological brigades in detecting any failure in the beacons, in readjusting the former hydrography

chart and in the repair of any defective parts of the beacons, with the support of three electronic

technicians from the Programme also stationed in Ouagadougou.

Entomological surveillance and evaluation network

20. At present, the entomological evaluation network in the treated zone comprises 132 catching

points which are visited regularly. Catches can be organized on demand in occasional monitoring points

for the purpose of finding explanations or solutions to incidental entomological problems raised during

the weekly briefings. Such was the case this year for Sikan on the Keran, Igbomakro on the Terou,

Sinahou on the Oueme, Yapleu on the N'Zo or still Koutoukro on the lower Comoe. Like in previous

years, village capturers were used in Guinea at those points which are inaccessible during the rainy

season so as to get a more complete coverage of the entomological evaluation network. This was the

case for Banankoro on the Milo, Bolorosso on the Gbanhala, Kouya l-aya on the Kouya, Yalawa on

the Mafou, and Kondeboum on the Bale.

21. On the whole, the results of the entomological evaluation were satisfactory in all of the treated

zones of the Programme. However, in some basins transmission of the savanna strain of the parasite

by the savanna blackflies remained difficult to contain despite continued larviciding and the distribution

of ivermectin. Yet, a significant decrease of Annual Transmission Potential (ATP) was observed in

these basins even though the values consistently remained above 100 infective larvae per person per

year, a threshold beyond which there is a risk of occurence of onchocerca lesions in the eye. This was

particularly the case at Fifa on the Tinkisso, Yalawa on the upper Mafou, Asubende on the Pru and

Titira on the Keran. These basins were the subject of particular attention and corrective measures were

taken in order to bring down the transmission to acceptable levels as soon as possible (cf. section on

"special entomological studies").
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22. After separating out the parasites of animal origin from human onchocerca through the analysis
with specific DNA probes, l3 catching points (out of 121 monitored regularly) showed Annual
Transmission Potentials of human onchocerca above 100 infective larvae per person per year (Fig.2).
If the transmission due to the savanna blackflies alone were considered (Fig.3), only six catching points
had an ATP above 100, two on the tributaries of the Oti in Togo (Titira and Tapounde), one on the Pru
in Ghana (Asubende) two in the basin of the Upper Niger in Guinea (Yalawa and Balandougou), and
one in the basin of the Tinkisso in Guinea (Fifa).

23. As in previous years, transmission was negligible in the dry season, but intense during the
periods of high larval productiviry and of increased man/vector contact (particularly during the planting
or harvesting periods). Thus from 30 June to 6 July 1997, transmission was particularly high with a
total of 23 infective females caught during that week. Conversely, only one infective female was caught
during the period of 16 March to 5 April 1998, that is after three consecutive weeks of catching.

24. High densities of blackflies were caught in the basins of the Sankarani in Guinea, and of the
Sassandra in Cdte d'Ivoire (sometimes more than one thousand females per person per day at some of
the catching points, especially at Tere on the Dion) as at the same period (February, March and April)
every year. The high paruriry rate of these populations which proved to be totally uninfected suggests
that these blackflies were originating from uninfected zones of the original Programme area and are
carried elsewhere by the harmattan winds.

25. The post+reatment entomological studies initiated between January and June 1997 on the
Kankelaba and Baoule in Mali (Kankela, Madina Diassa, N'Zana), Marahoue and Black Volta in Cdte
d'Ivoire (Kongasso and Tagadi-Kohodio) are due to be completed at the end of the rainy season of
1998. At the end of April 1998, the results obtained at N'Zana were slightly above the tfueshold of one
infective female for one thousand parous flies while the values recorded at the other catching points
were satisfactory.

26. The defmitive cessation of larviciding on the Kankelaba in Mali and Marahoue in Cdte d'Ivoire
had no direct repercussions on the entomological sectors and sub-sectors of the Programme. On the
other hand, the cessation of larviciding in almost all of the basins of C6te d'Ivoire at the end of 1998
will lead to the closure of the Bouake sector as well as two of is sub-sectors, i.e. Bouake and Odienne.
This restructuring will entail a redeployment of the entomological and insecticide research activities
between Odienne, Kara and Ouagadougou, as well as the transfer of the molecular biology laboratory
from Bouake to Ouagadougou.

Monitoring of the aquatic environment

27. Since the redefinition of the aquatic environment monitoring activities subsequent to the
expansion of the mandate of the Ecological Group, the evaluation of the impact of factors other than
insecticides on the aquatic environment has been one of the main components of this monitoring
programme. However, the study of the long-term impact of the less selective larvicides (permethrin,
carbosulfan, pyraclofos and etofentprox) on the non-target aquatic fauna is continuing, with the
sampling being almost exclusively carried out by the national hydrobiology teams. The entry and
partial processing of the data, the coordination of monitoring activities as well as the liaison between
the teams in the field and the Ecological Group continue to be ensured by the hydrobiology monitoring
sub-unit (HMS) of the Programme.

28. The results of the aquatic environment monitoring presented by the national teams indicate a
satisfactory situation of the fish populations with stable species richness and coefficients of condition.
The catches per unit effort (CPUEs) showed some fluctuations which remained within acceptable limits
and which could be linked to the hydrological conditions of the recent years. On the untreated stations,
an improvement in the catches of juveniles and small size fishes has been noted for some years now.
As regards the invertebrate fauna, the rareness and near total disappearance of certain taxa noted for



JPCI9.2
Page 12

some years is continuing (Tricorythidae, Oligoneuriidae, Neoperla s.p., Ephemeridae). The overall
faunal densities were not affected even though their population strucrures experienced some
modifications which, however, were not prejudicial to the energetic balance between the different
guilds of the invertebrate populations. The return of the kptophlebiidae on the Oti in Ghana which has

ceased to be under larviciding since 1992 deserves to be noted.

29. Insofar as the biological siruation of watercourses derives from the quality of the water and of
the aquatic habitat, an evaluation of these factors should be included in any study of the long-term
changes which occured ; this is especially important when the biological sinration remains
unsatisfactory despite the cessation of larvicide treatments. Henceforth, the evaluation of the aquatic
habitat will be part of the aquatic environment monitoring activities and the national hydrobiologists
will be trained to perform such an evaluation.

30. Another important aspect of the monitoring of the aquatic environment which is growing in
scope with the cessation of larviciding is the study of the recolonization potential of treated
watercourses. Given that changes in the beds and banks of watercourses are significant factors in the
biological situation of the watercourses concerned, any study of the recolonization potential of such
watercourses should from now on include information on the quality of the aquatic habitat.

31. The need to publicise the achievements of the aquatic monitoring programme put in place by
OCP was also one of the major concerns of the Ecological Group. In addition to some manuscripts on
specific subjects that are in press or in the process of being finalized, steps are being taken for the
publication of the different activities carried out under ttre aegis of the Ecological Group in a book form
with the participation of renowned scientists.

IVERMECTIN MECTIZANR) DISTRIBUTION AND EPIDEMIOLOGICAL ACTTVITIES

Ivermectin treatment

32. During the period under review, the method of communitydirected treatment with ivermectin
(CDTI) entirely replaced that of distribution by the mobile teams in all the countries concerned. To
ensure that this method of treatment is well established in all the countries except Niger which is not
concerned with CDTI, the Programme has continued to provide its financial and technical support to
the countries to assist them in the retraining of all the players in CDTI. In the CDTI approach, it is the

communities themselves which assume responsibility for the distribution of ivermectin in their
respective villages. They are empowered to choose their own distributors and the method they wish to

use for the distribution (door to door or at a designated place in the village). The distributors are trained

by the health centres staff which itself is trained by the national teams for onchocerciasis control with
support from OCP and some non-governmental organizations (NGOs).

33. As in the previous years, the treatment was carried out in the areas previously mapped out to
be areas of high and medium risk, and more recently of low risk of onchocercal eye disease and/or
blindness. The rapid epidemiological mapping of onchocerciasis (REMO) was carried out in Guinea,

southern Ghana and southern Cdte d'Ivoire with the purpose of extending the treatment to the untreated

forest zones. The results obtained are in the process of being finalized to include all the endemic areas

in the distribution prograrnme as shown in Fig.4. Preliminary results show that, whiles the south

western part of Ghana is largely mesoendemic, the results in C6te d'Ivoire show hypo-mesoendemicity.

This year, the planned distribution in Sierra Leone could not materialize. Indeed, ivermectin treatment

which had resumed in the north of Sierra Leone in March 1996 after a three-year suspension continues

to be suspended because of the uncertain security situation in the country.
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34. InGuinea, Mali andSenegalinthenorthernpartof thewesternextension, intheareatothe
north of the Tinkisso river basin in Guinea and in certain basins of the original Programme area, CDTI
is implemented uncombined with vector control (figure 4).

35. As in the previous years, some parts of the original Programme area also benefited from CDTI.
These were the basins of the Dienkoa, of the Bougouriba and of the Black Volta near Batie in Burkina
Faso, the formerly reinvaded areas (Kara-Keran-M6) in Togo, as well as certain pars of the
intermediary zones in the Comoe, N'Zi/Bandama, Sassandra and Marahoue in C6te d'Ivoire.
Ivermectin distribution was also carried out in the basin of the Kankelaba in Mali.

36. Stafftraining for the implementation of CDTI was carried out by members of the national teams
in collaboration with OCP and some NGOs. The first phase consists of training the trainers who
comprised doctors and nurses in charge of health centres in the zones concerned by the distribution.
The second phase entails the training of community distributors by the health workers. All the countries
have carried out training of the health workers who are to train the communiry distributors. To date,
more than 193 doctors and more than 1754 nurses/technicians have been trained in these countries and
the countries are now in varying degrees in the process of retraining their health workers for the
definitive installation of the CDTI philosophy.

37 . The supervision of the distribution is ensured by the health staff at the peripheral level who had
been responsible for those villages under CDTI within their catchment area. These workers had the
responsibility of collecting data on the number of people treated in each village under CDTI. The
results were then forwarded to the district medical officers who in turn forwarded the data to the
national coordinators. These nurses/technicians were also responsible for the management of any
severe adverse reaction which the village distributors might report. However, no such reaction had
been reported during the period under consideration.

38. Several NGOs have provided some financial support towards the CDTI in such areas as the
supervision and training of nurses/technicians and community distributors. During the period of
199711998, the NGOs involved were mainly Sight Savers in Mali and Guinea, the Organization for the
Prevention of Blindness (OPB) in Mali, Guinea and Senegal, and the Philafricaine Suisse in Guinea.
Some local NGOs can also be mentioned such as the Centre de formation d'animatrices rurales (CFAR)
in Mali. In spite of the insecure situation in Sierra Leone Christoffel Blinden Mission (CBM) provided
support to the Lunsar Eye hospital in to train community distributors.

39. An evaluation of the CDTI was carried out this year in three countries (Guinea, Mali and Cdte
d'Ivoire). The first which was performed by OCP in September 1997 was aimed at ascertaining
whether the villages which had been treated by the mobile teams were covered in the current
implementation of CDTI. The results of this first survey showed that the proportiorn of villages covered
in Guinea and in C6te d'Ivoire were satisfactory with more than 80% of the villages treated but less
satisfactory in Mali where the rate was38.9%.

40. Following this evaluation by OCP, another country-specific evaluation was conducted by
national sociologists in each of these three countries at the beginning of 1998 the findings of which
confirmed those of the first OCP survey. It emerged from these evaluations that the general approach
to the corffnunities in the process of installation of CDTI had not been optimum. Sensitization of the
communities was not efficiently done. Not all of the health workers had been involved and follow-
up/supervision had not been carried out. Following these evaluations and various discussions at the
National Coordinators' meeting and at other forum, there has been a renewed effort by the countries
to reinstall CDTI based on changed attitudes and clearer understanding of the philosophy of CDTI.
lrtters of agreement have been prepared for retraining with emphasis on Information, Education and
Communication interventions and sociological input. New plans for follow-up, supervision and
retraining of the CDTI players drawn-up by alt the countries themselves were being implemented in
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order to correct the problems revealed by the evaluations. In this respect, retraining of all the

categories involved in CDTI has been undertaken in Burkina Faso, Senegal, Guinea and Mali. In Mali
for example, this has led to a considerable improvement in the implementation of CDTI. Whereas in
1997 there was 39% village coverage, this year the village coverage so far is 70% . This is expected

to increase by the end of the year.

41. More than three million people in about 11 000 villages were treated with invermectin through
the CDTI approach during 199711998. The proportion of villages identified by the health workers to

receive CDTI in their respective health districts compared to the number of villages actually covered
by CDTI during 1997 11998 varied from one country to another. This proportion was more than 70%
in three countries (Burkina Faso, Ghana and Senegal), ranged between 50% and70% in Guinea, Mali
and Togo, while it was less than 50% in four countries (Benin, C6te d'Ivoire, Guinea Bissau and Sierra
Leone). The mean coverage within the villages in terms of the percentage of individuals treated

compared to the total population registered was 76% for the highest mean coverage and about 60% for
the lowest. Thus the target of using the CDTI method to distribute ivermectin in all the areas that

required treatment to be reached by Februaryl998 was more or less achieved. The exceptions were
in Sierra [rone where this could not be done for security reasons (some training and retraining were
carried out for 144 community volunteers in the Rokel basin in spite of this) and in the southern parts

of C6te d'Ivoire, Ghana and Guinea where the REMO results are only now being collated.

42. The new 3mg Mectizan tablets were also introduced in the countries this year in replacement

of the 6mg tablets. The aim of this operation is to facilitate the distribution of the drug in the field. This

introduction of the 3mg tablets has led most of the countries undertaking CDTI to make plans for
retraining, follow-up and supervision (see paragraphe 40). The main objective of these plans is to
establish new bases for making CDTI more effective in the countries by 2002.

43. Burkina Faso, Guinea and Senegal have initiated the process of procuring ivermectin from the

Mectizan Donation Programme (MDP) this year, while the other countries which are also carrying out
CDTI have started the administrative paperwork at the level of their own administration. These three

countries which ordered their supply of ivermectin directly from MDP will be able to receive and

integrate the quantities of ivermectin required for CDTI in their drug distribution system.

Epidemiological evaluation

44. As in the previous years, epidemiological evaluations were carried out in the OCP area by the

national onchocerciasis teams with the aim of providing the information needed to:

help decide on stopping larviciding in the basins of the southern extension in C6te

d'Ivoire ;

assess the impact of control activities through the measurement of incidence in the

western and south-eastern extension areas and other specific areas in the original
Programme area subjected to both ivermectin distribution and larviciding.

45. In all of these evaluations, the method used was the same as in the previous years, namely the

classical parasitological method of skin snipping which allows for an assessment of the prevalence of
infection, the intensity of the infection and the presence of any new infections. The latter are defined

as infections in children of five years of age or less who have never been treated with ivermectin, or
infections in individuals who had been found to be negative during previous evaluations. Figure 5
shows the epidemiological results of the villages which were examined between the end of 1995 and

March 1998.
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Evaluations in the southern extension Cdte d'lvoire and in the Original area

46. In the Sassandra basin in the southern extension Cdte d'Ivoire where the transmission had been

overcome since 1985, the epidemiological evaluations conducted in 19 villages in December 1997 after
more than 16 months interruption of the distribution of ivermectin showed prevalence of infection
ranging from}% to2I.5% (Soribadougou). Of the 19 villages chosen around those breeding sites along
the Sassandra basin, nine had prevalence rates below 37o and the average microfilarial load of positive
individuals was rarely as high as l6 microfilariae per skin snip (mf/s). In six villages, eight children
under 13 years of age born after 1985 were found to be positive compared to 327 if no control had

been carried out, which represents a97 .5% reduction of the infection. At Soribadougou, however, the
epidemiological resuls obtained for the hrst time in this village were not satisfactory and showed some
positive cases with microfilarial loads above 32 mfls. On the other hand, the epidemiological results
observed in the village of Vialadougou situated further downstream were satisfactory and in accordance
with the ONCHOSIM model predictions, with prevalence rates falling from20% in 1993 to 9.6% in
December 1997 (Fig. 6a). At Webaso, these rates dropped from22.5% in 1993 to0.77o in 1997.

47. [n the Marahoue basin, the latest epidemiological surveys carried out in November 1997 in 19

villages after more than 18 months of interruption of ivermectin distribution, showed satisfactory
results; prevalence rates ranged ftom 0% (in 9 villages) to 9.6Vo at Kavaka. Epidemiological results
were also satisfactory in 8 villages of the N'Zi/Bandama basin ; the prevalence rates ranged from 0%
in most of the villages to 8.3 % at Aowati where the trends observed were on the decline as predicted
by the ONCHOSIM model (Fig. 6b). In the part of the basin of the Lower Comoe still under
larviciding, the latest epdemiological results obtained in 1997 were also satisfactory with prevalence
rates ranging from 1.3% to 8.6%.

48. Epidemiological surveys which were carried out in the context of strengthened epidemiological
surveillance were conducted in certain basins of the original area with a view to assessing the overall
epidemiological situation or extending the ivermectin treatrnent areas of certain adjacent basins where
the epidemiological situation remained worrisome. This was the case of the main basin of the Oti-
Pendjari in Ghana, Togo, Benin and Burkina Faso, of the Daka, the White Volta and the Red Volta in
Ghana, the White Volta, the Red Volta and the Koulpeologo in Burkina Faso, the Bagoe, the Bafing
fV, the Bani Yame and the Farako Lotio in Mali, the White Bandama, the lrraba-Comoe, the Bagoe,
the N'Zi and the Comoe in C6te d'Ivoire, and finally the Niger in Niger. [n the Kulpawn-Mole, Black
Volta and Sissili basins of the original area in Ghana which are still under ivermectin treatment, some
epidemiological evaluations were carried out to assess the impact of the corrective measures put in
place through the intensification of ivermectin treatrnent which was delivered two to three times a yeat.

49. Larviciding was definitively stopped in 1994 on the Daka, a tributary of t,ake Volta in Ghana.
The latest epidemiological evaluations were carried out in September 1997 in two villages: Dogonkade
and Ekundempe. The population of the village of Dogonkade fell from 209 people registered during
the survey conducted in November 1993 to 64 people registered in 1997 due to the social riots which
took place in this area in i996. The microfilarial prevalence rate remained low among the population
examined in 1997 (3.6% for 46 people examined). However, in the village of Ekundempe, where a fall
in the population figure was also noted, the latest epidemiological evaluation carried out in 1997
showed a prevalence rate of 23.6%, thus indicating an annual incidence rate of 8.4% (I1 new cases

detected) which far exceeds the 1.5% threshold recommended by the ONCHOSIM model for the
detection of a recrudescence of the infection. An additional evaluation was carried out and the
distribution of ivermectin was instituted in the area.

50. In the Black Volta basin (Bui area) in Ghana, epidemiological evaluations were carried out in
14 villages three years after the instirution of three times a year treatment with ivermectin. The
prevalence of infection fell to less than 5% in most of the follow-up villages compared to the prevalence
rates above l0% recorded three years earlier. The results from an examination of the nodules from
patients before and after the irntitution of the three times a year treatnent with ivermectin showed that
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there was a siginificantly higher number of dead adult worms in the posrtreatment nodules as compared
to the number of worms present in the nodules examined before the multiple treatment with ivermectin.

However, there were still several villages with prevalence rates above l0-15%. This was also the case

for the other basins of the original area in Ghana which are still under ivermectin treatment and whose

epidemiological situation remained unchanged.

51. The prevalence rates observed in the village of Tchri situated in the Oti basin in Togo had gone

from 8.9% in 1994 to 16.6% in 1997 thus reaching an annual incidence rate of 7 .7 %. [n view of these

epidemiological results which were confirmed by those observed also in 1997 at Tchountchonga
(prevalence rate of 21.8%) and Simbo (prevalence rate of 21.2%), this part of the Oti basin in Togo
was put under ivermectin treatment. In view of the unsatisfactory epidemiological siruation ivermectin
treatrnent is carried out twice annually both in the hands of the communities through CDTI. It should
be noted that in the Oti-Pendjari basin in Benin, the epidemiological results had not been satisfactory

in 1996 and had led to putting this part of the basin in Benin under CDTI, with the extension of this

treatment to Burkina Faso because of the unsatisfactory epidemiological results observed in 1997 at

Momba (14.6% prevalence rate) and Tanli (14% prevalence rate).

52. In the context of the epidemiological surveillance and delimitation of the area to be put under

ivermectin treatment around the basin of the Daka (see paragraph 49), some epidemiological
evaluations were carried out in four villages of the adjacent basin of the Oti in May 1998 in Ghana

which made it possible to detect a crude prevalence rate of infection of 52.2% in the village of Moala.
However, in three other villages also evaluated for the first time, the results were good (0.9%,2.8%
and7.7% prevalence rates). Some epidemiological evaluations are planned to clarify these results to

help take the appropriate corrective measures.

53. Epidemiological evaluations were conducted in April-May 1998 in 15 villages of the basins of
the Bagoe, Banifing IV, Bani Yame and Farako Lotio in Mali in the context of the periodic

epidemiological surveillance. The results were excellent with virn-rally zero prevalence rates ranging
from 0% to 1.34%. The two children under ten years of age who were found to be positive in the

village of Samorossoni in the basin of the Farako-Lotio were migrants who had sojourned in C6te

d'lvoire.

54. The epidemiological results of the 28 villages evaluated in 1998 in the Black, White and Red

Volta basins, in the basins of the Koulpeologo, of the Sissili, and part of the Oti in Burkina Faso within
the original Programme area remain excellent more than 8 years after the suspension of larviciding.
The exception was in the Batie area in the Bambassou basin which is adjacent to the Bougouriba where

the results are unsatisfactory. The epidemiological situation remains equally excellent in the 14 villages

evaluated in June-July 1998 in the basins of the White Bandama, l.eraba-Comoe, Bagoe, N'Zi and

Comoe in C6te d'Ivoire.

55. The epidemiological results in the Niger basin in Niger remained excellent more than l0 years

after the suspersion of larviciding without any other intervention. The incidence rates are all zero and

no indigenous child has been found to be positive.

Evaluations in the western and south-eastern extension areas

56. The routine epidemiological evaluations undertaken in December 1997 and May-June 1998 in

Guinea in connection with the training of the district teams involved 31 villages in the basins of the

Kolente, Tinkisso, Niandan, Koya, Mafissa and Ouaou where vector control was combined with
ivermectin distribution. The epidemiological situation was excellent in all of these basins with crude
prevalence rates below I0% in all the villages except in the basins of the Mafissa and Ouaou where

prevalence was a high as 36.1 % . A detailed analysis of the results is under way.
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57. In the western extension areas, epidemiological evaluations were conducted in June 1998 in
villages of the Bakoye and Bale basins (Mali) that have been under exclusive ivermectin treatment. The
overall epidemiological results were satisfactory with prevalence rates ranging from 0% to 32.2% in
the 12 villages in the Bakoye basin and5.26% to 14.69% in the Bale basin. 11 villages in the Koliba
basin in Guinea, also under exclusive treatment with ivermectin since 1990 also showed excellent
results. No child under five years of age i.e. children who had never been treated with ivermectin was

found to be positive. The crude prevalence rates ranged from0% to 4.2%.

58. In the basins of the south-eastern extension areas which have been under larviciding since 1989,

and combined larviciding and large scale treatment ivermectin as from 1992, epidemiological
evaluations were undertaken in 18 villages in the basins of the Mono, Oueme, Okpara and Kouffo in
Benin in February 1998 and in eight villages of the basin of the Mono in Togo in January 1998. In the
Mono basin in Togo, the epidemiological results were excellent with prevalences of the infection
ranging from 1.8 % to 14. I %. No child under five years of age was found to be infected. [n Benin, the
number of people among the population who actually reported for the parasitological examinations was

low in most of the villages. The highest prevalence rated recorded was 22.4% in one village in the
Mono basin while in 13 other villages the prevalence rates were all below l0% or even zero in 4
villages. The highest prevalence rate recorded in this basin before the beginning of control operations
was 72%. No new infection was detected by the skin snipping method.

Ophthalmological evaluations

59. In connexion with the longitudinal monitoring of the impact of ivermectin treatment on the
evolution of ocular onchocerciasis, ophthalmological evaluations were carried out in 3 villages
(Asubende, Faomang and Hiampe) in November L997 in the Pru basin in Ghana. This basin has been
under combined larviciding and ivermectin treaunent. Figures 7 and 8 show the distribution of lesions
in the anterior segment of the eye (Fig. 7a, 7b and 7c) and the distribution of lesions in the posterior
segment (Fig. 8a, 8b and 8c) before control operations started and after the ninth cycle of treatment
with ivermectin. A significant reduction of the lesions of the anterior segment of the eye was noted
(P<0.003 for lesions due to sclerosing keratitis and P:0.01 for lesions due to iridocyclitis) while
lesions of the posterior segment remained unchanged (P:0.3 for chorio-retinal lesions and P:0.2 for
lesions of the optic nerve). Overall, the microfilariae in the eye were now rare. In addition, a shifting
of ocular lesions to the right by age groups after several cycles of ivermectin treatment was observed.

60. In Guinea, ophthalmological evaluations were carried out in five villages in the Niger and Milo
basins where larviciding is combined with ivermectin distribution. After eight (Niger basin) and nine
(Milo basin) cycles of annual treatment with ivermectin, the results showed a reduction in the
microfilarial load in the anterior chamber of the eye with the arithmetic mean falling from 5.7 to 0.0
microfilariae (mf) and from 7.5 to 0.05 mf in the Milo and Niger basins respectively. In the two basins,
there was a significant improvement in the lesions of the anterior segment. In the basin of the Niger,
a stability of the lesions of the posterior segment was noted as already observed at Asubende. The
significant improvement in the lesions of the posterior segment observed in the villages in the Milo
basin was probably due to a variation in readings among the investigating ophthalmologists. Overall,
the results continued to show a progressive beneficial effect of ivermectin treatment on the eye.

BIOSTATISTICS AND INFORMATION SYSTEMS

61. During the period under review, the priority activity of the Biostatistics and Information
Systems subunit (BIS) of the PET Unit has been the transfer of data to the Participating Countries of
the Programme. BIS also continued to coordinate the processing of the entomological and
epidemiological evaluation data, especially the data entry and validation by the staff of the technical
units of the Programme, and to play a major role in computer assistance within the Programme in
respect to the routine maintenance of the various computer equipement installed in OCP, the local
network, and associated services (Internet and E-Mail). This assistance also concerned training in
computer science, management of the different data banl6 and their baclorp.
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62. In the framework of the transfer of OCP data to the Participating Countries, high performance

computer equipment was donated to the national teams for the purpose of strenthening the data

processing capacity of their respective Ministries of Health. Along with this donation, the countries

also received the epidemiological and entomological data collected to date by the Programme. Plans

have been made to possibly start staff training in data entry and analysis in all the countries before the

end of the year: priority is given particularly to the seven countries of the original area where most of
the basins are under epidemiological surveillance. As of next year, the countries should be able to
enter, validate and analyse their data as well as exchange them with OCP in order to update the central

epidemiological data bank, the checking of which remains still a priority at BIS.

63. The use of the Geographical Information System (GIS) with the ArcView software has

facilitated the analysis of the entomological and epidemiological data. The computerized mapping

component of the system has also allowed the Programme's cartographer to produce maps which can

easily be updated. In the framework of the exploitation of the data transferred to the Countries, an

initiation course to the use of ArcView was organized in 1997 for the computer technicians of the OCP

bases, the national staff of the Participating Countries selected at the central level of the Ministries of
Health, as well as among the National Coordinators of onchocerciasis control. During these training
sessions on ArcView, the longitudinal analysis of the data was introduced, incorporating the data on
the incidence of the infection and on the epidemiological and entomological trends, as well as the

epidemiological predictions made from the ONCHOSIM model. A simple and operational system which

fully integrates the analysis of these data is being developed by the HealthMap unit of the WHO
Headquarters in Geneva. This system will be made available to the countries to facilitate data

management.

64. The routine analyses were pursued at BIS. Thus, the analyses of the ophthalmological data,

those of the epidemiological studies on the effect of ivermectin and those collected during the study on

new diagnostic tools were made. The analysis of the ophthalmological data was reviewed during the

training sessions with the two consultant ophthalmologiss of the Prograrnme (see results in paragraphs

58 and 59).

65. A protocol for epidemiological evaluation has been developed and applied in May and

November 1997 in the basins of the southern extension in Cdte d'Ivoire. This protocol made it possible

to collect reliable epidemiological data in a basin under both larviciding and ivermectin treatment and

to study the microfilarial recolonization process after a 12 to 18 month interruption of ivermectin

distribution.

66. A first statistical analysis of the data collected from 3120 individuals examined at six months

interval (May and November 1997) in 31 villages, showed that the difference between the prevalence

rates observed was not significant (P:0.08). However, the arithmetic mean of the microfilarial load

per skin snip (mf/s) observed after a 12 month interruption of ivermectin distribution (with a confidence

interval of 5.96 + 1.95 mf/s) was statistically different (P<0.0001) but higher than that observed after

an L8 month interruption (with a confidence interval of 4.26 + 1.39 mf/s). A low correlation

coefficient of 0.687 was observed between the microfilarial counts of the individuals presenting at least

one positive skin snip during one of the two evaluations.

67 . From this first analysis, it may be concluded that the hypothesis formulated by the ONCHOSIM

model about the impact of ivermectin treatment on the parasite are verified, i.e. the worms gradually

recover and start producing microfilariae again after a period of 10 to i I months; however, they do

not recover their full reproductive capacity. Another conclusion would also be that the epidemiological

evaluation conducted ll to 12 months after a cycle of ivermectin treatrnent could be enough to provide

reliable data. Other in-depth analyses of the same data are und-er way using the ONCHOSIM model

and will make it possible to improve the parametres used to measure the impact of ivermectin treatment

in the model (see also para. 103-104).
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TRANSFER OF ACTIVITIES TO THE PARTICIPATING COI.JNTRTES

68. With respect to the transfer of the residual activities of the Programme to the Participating
Countries, the objective is to strengthen the capacities of the countries in order to enable them
undertake epidemiological evaluation and surveillance for the early detection of recrudescence and its
control through ivermectin distribution, and to bring any residual entomological activities which might
remain after2002 to a sucessful conclusion. The activities aimed atcontrolling morbidity, detecting
and overcoming recrudescence should then have to be integrated into the national multidisease
epidemiological surveillance systems. One of the major roles of OCP is to ensure a smooth transfer of
the residual activities of the Programme to the Participating Countries. To this end, and with the

support of WHO/AFRO and other development organizations interested parties, OCP will provide its
technical, logistic and financial support to the countries.

Transfer of residual activities

69. Training, raising of awareness of national authorities and of the general public, as well as

support to operational research were the main activities carried out during the period under
consideration. The implementation of this plan, OCP as usual, has worked in close collaboration with
the WHO Regional Office for Africa (see para. 79 to 85). Besides, contacts between OCP and the

Participating Countries have been continued, notably through the annual National Coordinators'
meeting which was held from 13 to 14 April 1998 in Ouagadougou, and through missions and meetings

organized in the countries. The impact of OCP action in respect of transfer is reflected in the country
reports (document JPC 19.7).

70. Some visis were made on behalf of OCP by a specialist in public health to Burkina Faso, C6te
d'Ivoire, Guinea, Ghana, Mali, Niger and Togo for the purpose of informing and raising the awareness

of health authorities and health staff to the need of having an effective epidemiological surveillance
system which includes the surveillance of onchocerciasis as well as multidisease control approach.

71. The following observations were made at the conclusion of these visis

a) All the Participating Countries have a sectoral plan for health development as well as

a revised health policy document.
b) Disease control actions are given priority.
c) The concept of minimum package of activities is widely implemented in some countries

(Guinea for example, has included onchocerciasis in this package).
d) The challenge of implementing CDTI has been accepted by most of the countries.

72. Following these visits, a consultative meeting on surveillance and the integrated control of
priority diseases including onchocerciasis were suggested and was held in April 1998. The two main
recommendations which emerged from the meeting were to strengthen national surveillance systems

by integrating all the activities regarding multi disease epidemiological surveillance, including the

surveillance of onchocerciasis, and to establish a subregional unit for epidemiological surveillance to
assist the national systems of multi disease surveillance, using the OCP infrastructure.

Training

73. In order to guarantee the success of the transfer process, the Programme has pursued its
training policy by awarding fellowships to the nationals of Participating Countries for specialisation in
the following main fields: health services management and planning, public health, epidemiology,
entomology, molecular biology and environmental sciences. Thus between September 1997 and August
1998, the Programme awarded 39 fellowships broken down by discipline as follows:
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- Health Services Management
- Public health
- Epidemiology
- Entomology
- Molecular Biology
- Environmental Sciences

Total 39

74. This figure increases the number of beneficiaries of OCP fellowships from 1974 to August 1998

to more than 490. In framework of the evaluation of the OCP training prograrnme a survey was carried

out in the Ministries of Health of the eleven Participating Countries involving 395 former fellows. Of
the 49% who responded to the survey, 97 % had returned to their countries immediately after (98%).

The survey showed that the training programme was beneficial to 91% of the beneficiaries of the OCP

fellowships at their respective poss while 62% satd they had been promoted upon return from their
training. Most of the countries have submitted their training plan for the period 1998 to 2002 and

discussed them with OCP.

75. As in the past, OCP continues to put emphasis and preference on in-service and field training
centred on the following main aspects of onchocerciasis control: entomology, the methodology of
epidemiological evaluation, and ivermectin distribution (see also paragraph 36). Special emphasis

continues to be laid on the training of the National Coordinators and other national team workers in the

OCP methodology for the analysis and interpretation of active epidemiological surveillance data and

on the initiation of the workers concerned to the use of computers.

76. Based on the plans developed by the countries during the country-specific workshops in 1996

concerning the decentralisation of epidemiological evaluation/surveillance, the progress and status of
the training of the teams depend on the level of decentralisation adopted by each country (District,

Region, Zone). Each team trained in the field comprises three technicians/nurses plus one doctor. The

training is in progress in all the countries except Sierra Leone. Benin, Guinea Bissau, Niger and

Senegal have completed training of their teams in charge of the decentralised epidemiological
surveillance. Such training is also ongoing in Burkina Faso, C6te d'Ivoire, Ghana and Guinea. Togo

and Mali have implemented 507o of their training plans. Table 3 shows a summary of the trained staff

by cduntry. In all of the countries, the effective use of the health workers trained in the framework of
a decentralized epidemiological surveillance/evaluation remains to be promoted.

77 . As regards the blackfly control methods, OCP is carrying out the training of technicians and

villagers in the ground larviciding technique in order to prepare the nationals to control, by themselves

and if need be, any blackfly nuisance detrimental to socioeconomic development activities. The training

of the national entomologists appointed by the Ministries of Health of the Participating Countries has

taken place this year in Bouake. During this training, these entomologists have for three months, from

August to October 1998, specialized in the entomology of onchocerciasis and in the context of the

transfer process, planning of the entomological surveillance was reviewed with them.

Public awareness and population mobilization effort by OCP (see also para. 128 to 173)

78. The unit continues to coordinate, in close collaboration with the Vector Control Unit and the

national teams, an extensive information and CDTI follow-up campaign conducted every week by sub-

sector and sector chiefs during their routine field visis. The main themes treated during these sessions

remain the same, i.e. The return of the blackfly after the cessation of larviciding, the role of ivermectin

in the prevention of blindness and in the control of onchocerciasis-caused morbidity, and the need for
community participation in all activities aimed at preventing recrudescence of onchocerciasis or
controlling this recrudescence, if necessary.
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Table 3: Training of peripheral level health workers in the epidemiological
surveillance/evaluation of onchocerciasis

WHO/AFRO SI.'PPORT TO OCP ACTIVITIES IN TIIE PARTICIPATING COI,NTRIES
(A contribution from the WHO Regional Office for Africa)

79. Once again, epidemiological surveillance and the effective integration of onchocerciasis control
activities in the national health systems were the areas in which the WHO Regional Office for Africa
centred most of is support to OCP. To put this support into concrete form, the Regional Office has

placed is regional adviser on the other tropical diseases (OTD/AFRO) in Ouagadougou on a perrnanent

basis. During the present reporting period, this adviser has fully been involved in the development of
the policy meant to govern the transfer of the onchocerciasis control activities of the two programmes
(OCP and APOC) to the Participating Countries.

80. The most notable effort made this year was in the preparation, convening and follow-up of the

"consultative meeting on the epidemiological surveillance and integrated control of priority endemic
diseases including onchocerciasis" which was held in Ouagadougou from 15 to 17 April 1998 (see also

para. 68 to 72). Indeed, given the interest that he has always shown for the onchocerciasis control
prograrnmes (OCP and APOC), the WHO Regional Director, Dr Ebrahim M. Samba personally
attended and participated in the deliberations of this meeting.

81. The meeting also saw the very active participation of the Regional Advisor for emergencies and

disaster control (EMC/AFRO), the Regional Advisor for the control of the other tropical diseases

(OTD/AFRO), as well as several other epidemiologisB from the WHO Regional Office not to mention
the WHO Representatives in the OCP countries and their senior epidemiologists, as well as the WHO
Representative in Nigeria. The objectives of the meeting were: i) to review the options for the

integration into the national systems of epidemiological surveillance and the WHO/AFRO's regional
strategy for integrated epidemiological surveillance; ii) to elaborate appropriate guidelines for the

implementation of the option chosen; and iii) to reach a consensus for the setting-up of a west african
sub-regional centre for epidemiological surveillance and rapid response, using the advantages offered
by the OCP infrastructures (see also the report of the meeting JPC19.6).

Country Number of
doctors trained

Number of
technicians/nurs

es trained
Total

Percentage
compared to the
objective of the
1996 workshops

Benin

Burkina

C6te d'lvoire

Ghana

Guinea

Guinea Bissau

Mali

Niger

Senegal

Sierra Leone

Togo

6

7

t2

35

2

5

1

J

36

8

35

64

66

19

18

20

6

25

42

8

42

76

r0l

2L

23

2L

6

28

t00 %

44.4 %

40%

20.3 %

45.5 %

more than 100 %

67.7 %

more than 100 %

t00 %

t00 %

Total 7t 297 368 38.6 Vo
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82. In addition to the recommendations made in respect of the strengthening of the national
epidemiological surveillance systems, the consultative meeting also made two important
recommendations regarding the setting-up of the sub-regional unit for epidemiological surveillance and

rapid response, and setting-up of an ad-hoc committee to follow-up on the recommendations made by
the meeting. The team leader of the west african epidemiological bloc (EMC/AFRO) acting on behalf
of the Regional Office within this committee attended the first a session of the said committee from 15

to 19 July 1998 in Ouagadougou. These initiatives are planned to be strengthened by submitting an

appropriate request to the JPC.

83. In the framework of the ongoing reflexion on operational research strategies aimed at better
directing and strengthening field interventions, a meeting was organized by OCP from 17 to 20 March
1998 in which AFRO took an active part. Similarly AFRO, which was represented by the
"team/country" epidemiologists, also took part in the deliberations of The National Coordinators'
meeting which was held from 13 to 14 April 1998 and contributed, among other things, to the

reflexion on the process of integration of onchocerciasis control activities in the national health syscems.

84. The technical and financial support from the Regional Office to OCP was once again manifested

through the funding of the contract of the public health specialist recently recruited for the PET Unit.
The contribution of this specialist will make it possible to strengthen the national capacities of
Participating Countries in the areas of active epidemiological surveillance of onchocerciasis, planning
and implementation of the community directed treatment with ivermectin, and decentralization of
activities at the district level.

85. The WHO Representations in the OCP countries are pursuing and developing their support
activities towards the national onchocerciasis control programmes. Some Representations, in
consultation with the Ministries of Health of the countries, have included in their 1998-1999
AFROPOC budgets, provisions for onchocerciasis control activities. It is also important to stress that

the WHO Representatives and WHO epidemiologists on secondment to the OCP countries took part
in the Consultative meeting on surveillance and integrated control of priority endemic diseases

including onchocerciasis held in April 1998 and made significant contributions to the deliberations of
the meeting.

INTERDISCIPLINARY RESEARCH

Insecticides

86. During the last five years, the search for operational insecticides has been mainly focused on

improving some of the commercial formulations, particularly B.r. H-14 whose cost-effectiveness still
remained unsatisfactory. In 1997, this research moved more toward field trials in rivers and was aimed

at comparing two commercial formulations of. B.t. H-14, viz. Vectobac and Teknar. At the dose of
540m1 of formulation for one cubic metre per second of discharge, that is 757o of the operational dose,

Teknar proved to be more efficient than Vectobac in terms of carry which, however, needs to be

confirmed by trial larviciding under real operational conditions (aerial larviciding currently under way).

87. The improvement of B.t.H-14 formulations may also be achieved through the development of
recombinant strains. Some formulations produced by the Pasteur Instinrte in Paris were developed from

such recombinant strains and bio-tested with the orbital shaker system to determine the respective roles

of the four toxins of B.t. H-14 in the activity of these products on the larvae of S. damnoszm s.l. In
addition, research aimed at developing a simple and cosreffective technique for evaluating the efficacy
of the hemolytic activity of one of the bacterial toxins (cyt lAa) in the B.l. H-14 batches is still in
progress.
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Vector identification

88. Cytotaxonomy remains the reference technique for the identification of the species of the

S. damnosun complex. However, the technique of morphological identification of the adult flies which
is based on morphological features (or morphometric features if necessary) is more widely used as it
allows for a rapid differentiation between the main vector species at the very place of their capture,

expecially between the savanna and forest species.

89. The heteroduplex technique of identification of vectors is now operational and its validation in
the field against the cytotaxonomy method has virtually been completed. Furthermore, since the

adoption of two new methods of extraction of the DNA of blackflies and the use of a vat for the

separation of the products, it is now possible to increase the number of samples identified and to
improve their resolution.

90. During the period under consideration, priority has been given to the flies originating from the
forest/savanna transition zones where the possibilities of morphological and/or morphmetric
identification are limited because of the heterogenecity of the vector populations and the overlapping
of the criteria used for certain differentiations, notably the separation of S. squamnosum from the

species of the Sanctipauli sub-complex and, to a lesser extent, the savanna species.

91. Vector identification had become enriched with a new technique based on DNA microsatellites.

A transfer of technology carried out between ORSTOM/Montpellier and OCP had made it possible to
train the technicians of the molecular biology laboratory in the use of this tool which allows for a

species distinction among the S. damnosum s.l. populations. As a first step, the microsatellites will be

used for the distinction and comparison of the blackfly populations of certain hydrological basins of
northern Sierra Leone, Guinea and Mali.

Parasite identification

92. The identification of parasites from infective blackflies through species and strains specific
DNA probes has continued without any major problem during the period under review (probe OVS-2
for O. volvulru, probe OCH for O. ochengi, probe PFS-1 for the forest strain of O. volvulus and PSSI-
BT for the savanna strain).

93. The recent ophthalmological surveys carried out in the forest/savanna transition zones seem to
confirm the possible existence of several forms of the savanna strain of the parasite (no clear link
between the identity of the strain of the human parasite and the nature of the lesions in the eye).To
verify the hypothesis that there could be different populations of parasites and therefore different
pathogenicity levels, research investigations using DNA microsatellites are under way in order to
determine these different populations. These investigations are carried out in close collaboration with
ORSTOM and the University of Alabama.

94. The technique which is aimed at determining the prevalence of the infection from a pooled mass

of blackflies through the specific DNA probes of O. volvulus is now operational. The snrdy protocol
was validated in 1997 and from now on, the technique will be systematically used by the national tearns

when conducting post-treatment entomological studies. Because of its simplicity and low cost (use of
village capturers, no dissections to be performed), this method is likely to play a key role in the

surveillance of onchocerciasis (early detection of the infection in blackflies), both in the oncho-freed
zones and in those under ivermectin treatment.

95. Quality control of the identifications made in the Bouake laboratory is being pursued each year

by the forwarding of coded samples to the laboratory in the University of Alabama, USA for
verification. These results confirm the reliability of the technique and the quality of the work done in
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Bouake. Quality control has also just been instituted this year for the vector identifications made

through the heteroduplex technique.

96. Collaboration between OCP and the University of Alabama will continue in the coming years.

The investigations will move toward the adaptation of the heteroduplex technique to the parasites

(onchocerca) with a view to determining the phylogeny between the savanna strains of the parasite

causing blinding eye lesions and the forest strains which are less "blinding". Furthermore, given the

polymorphism of the DNA microsatellite observed in L997 , another line of investigation under way

consists in exploring the capaciry of these microsatellites to be used as markers for the different strains

of the parasite, including possible intermediary forms.

Special entomological studies

97. For the purpose of acquiring a better knoweldge of the impact of deforestation on the

transmission and epidemiology of onchocerciasis in the forest zones situated outside the Programme

area, special entomological studies were undertaken in the south-eastern part of Guinea (Diani), in the

south-eastern part of C6te d'Ivoire (Bia and lower Comoe) and, in collaboration with the NMIMR of
Accra, in the south-western part of Ghana (Pra and Offin). It emerged from these studies that the

appearance of ecological niches favorable to the development of the savanna species was not systematic

(absent on the Diani), very few on the Bia, present on the lower Comoe and the stretches upstream

from the Tano, the Pra and the Offin). Besides, these savanna blackflies appear only seasonally and

prove to be little or not at all infected, which suggests that they do not represent any real threat to the

oncho-freed zones.

98. The decision to stop larviciding on the Marahoue in Cdte d'lvoire had accounted for the

undertaking of special studies in the village of Kavaka, near the sugar industrial complex of Zouenoula

where the prevalence of onchocerciasis was still high (about 50%). Test-catches carried out from June

to December 1997 had made it possible to ascertain that the trarsmission was zero in this zone and that

the village of Kavaka constituted an isolated case (village with a high proportion of infected migrants).

Given these results, a circumscribed distribution of ivermectin was instituted (between the tributaries

Bere and Yarani).

99. Following the unsatisfactory entomological results recorded in April and May 1997 on the

tributaries of the Oti in Togo (Kara, Keran and M6), special measures were taken in order to try to
improve the efficiency of control operations during this particularly critical period of rise in the water

level. These measures basically corsisted in: i) intensifying ground larviciding on the tributaries of the

Oti in support to aerial larviciding; ii) extending the larviciding coverage on these tributaries down to

their confluence with the Oti, and iii) treating the Oti four consecutive weeks shortly prior to the spate

period. These measures which, from now on, are to be repeated and evaluated every year, had resulted

in April/May 1998 in a reduction of the biting and infectiviry rates by close to 90% compared to the

previous period, thus demonstrating the soundness of the measures employed.

Diagnostic tests for the surveillance of onchocerciasis

100. The classical method of skin snipping for parasitological diagnosis continues to be used for

epidemiological surveillance and evaluations. The validation of the Diethylcarbamazine (DEC) patch

test as an alternative diagnostic method to the skin snip was continued during the period under review.

The test was carried out in a sample of Il52 children in six hyper-endemic in C6te d'Ivoire and three

hypo-endemic villages in Burkina Faso. The latest studies : i) compared the difference in skin reaction

to l0% DEC and 20% DEC in "Nivea" cream; ii) the species specificity of the test in the presence

of Mansonella perstans and Mansonella streptocerca and iii) the skin reaction to the test after

ivermectin treatment.
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101 . The results of these studies show that: i) the reactions observed after the reading at 48 hours

are generally more compared to those observed at the 24 hour reading, but only marginally increase

the sensitivity rating; ii) the reactions are clearer with the 207o thanthe l0% preparation at the 24 hour
reading; iii) no positive case was observed in the presence of Mansonella perstans or other helminths

but the test was positive in the presence of Mansonella streptocerca; iv) the positiviry of the DEC patch

test applied after ivermectin treatment is more marked than that of the skin snip. In conclusion, the

results suggest that the reading at 48 hours may be replaced with the reading at 24 hours if the 20%
DEC preparation is used and that even though M. perstaru is unlikely to cause cross reaction, this may

be the case with M. streptocerca.

102. The DEC patch test is more acceptable to the population than the other tests. The training of
peripheral level health workers in its use is automatically carried out during the epidemiological
evaluations and/or surveillance visits. Thus, this test will be applied alongside with skin snipping during
the epidemiological surveys.

Epidemiological modelling

103. An important question to be answered is whether the hypotheses on the effect of ivermectin
treatment on the parasite needed to be revised in the light of the latest results obtained at Asubende,
Ghana where some longitudinal data were collected. These hypotheses which are being utilized in the

epidemiological predictions made by the ONCHOSIM model and which are derived from the data

collected during five cycles of treatment are summarised as:

One treatrnent with ivermectin instantaneously eliminates close to 100% of the

microfilariae (m0 except in a fraction of 3% of the patiens who have problems with
the absorption of the drug.
The worms recover and gradually start producing mf again after a transitional period
of 10 to 1l months.
The worms do not fully recover their microfilarial productivity potential but their
fecundity is permanently reduced by 33%.

104. The first analyses made from the data collected at Asubende after nine cycles of ivermectin
treatment combined with vector control do not suggest any immediate invalidation of the first
hypotheses on the efficacy of ivermectin, especially as significant transmission has been observed in
that area. Other analyses are under way. Nevertheless, two predictions of the impact of the control
at Asubende were made using the first hypotheses and simulating two different scenarios. In both
simulations, it is assumed that vector control will continue up to the end of 2O02. The prediction in
Fig.9a also presumes that annual ivermectin treaffnent will stop in that same year. This will probably
lead to a recrudescence of the infection. Consequently, it was assumed in another scenario that annual
ivermectin treatnent (at a70% coverage rate) is to continue until 2005 (Fig.gb). This latter is probably
sufficient to eliminate onchocerciasis from this focus.

105. Other epidemiological predictions were made for the basins of the southern extension C6te
d'lvoire(seepara.46and47)andforthetributariesoftheOtiinTogo(Kara,Keran,Md). These

simulations led to ttre conclusion that in the basins still under larviciding and where a significant amount
of trarsmission is persistent, ivermectin distribution should be continued beyond 2002 in order to bring
the transmission under control and preserve the benefits of the vector control which is due to cease in
all of the basins in2002.

Macrofil Chemotherapy project

106. Within the current working frame under which Macrofrl is jointly financed by APOC, OCP and

TDR the objectives of the project are defined as follows:

1

2

3
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Primary

Discovery and development of safe and effective macrofilaricidal drugs for the treatment of

onchocerciasis and the lymphatic filariases

Secondary:

1. Discovery and development of drugs which (while not killing) would permanently

sterilise adult worms.

2. Identification of alternative microfilaricides to ivermectin.

3. Development of molecular diagnostic methods to detect early emergence of resistance

to ivermectin in the field.

lO7. To this end, the project continues to provide long term support, together with TDR, for a

compound-handling center (RCC) and a screening resuls database (WHO/TDR/TDP). Similarly, long

t... ,upport coniinues to be given to a clinical center (Awadzi, OCRC in Hohoe, Ghana) and

associated pharmacokinetics (Fleckenstein, University of Iowa; Edwards, Universiry of Liverpool, UK)

and macrofil diagnostic facilities (Weil, Washington University, USA)

108. During the reporring period Macrofil has been fully integrated within the operational,

administrative and managerial structures of TDR. This has resulted in:

1. A drug discovery and development strategy compatible with the objectives of APOC and OCP

as well as wittr the basic principles of achieving a rapid progression of compounds into

development or the early termination of unsuitable molecules.

Z. Creation of an "environment" better suited for partnership with industry and NGOs.

3. Appointment of a Manager in April 1998 to replace a former manager who retired 30 June

1997.

Through the TDR drug discovery and development framework :

a) The acknowledgement that implementation of an automated high throughput compound

screening system is cardinal, has prompted Macrofil to actively pursue:

- the identification and validation of new molecular targets. Based on the recommendation

from the TDp Drug Discovery Steering committee, 3 projecs (Glutathione S- Trarsferase,

Lipid modificattoi enrymes, Tubulin), (2 from Africa) have been funded; a TDP/TDR
,.Macrofil" molecular target identification initiative has been approved and is currently

being implemented ("opinion leaders" meeting 3Q 98)'

- the identification of novel means/strategies towards increasing the access to chemical

strucnlres required for a high throughput screen (new contacts with Industry and NGOs)

- the evaluation of a high capacity in vitro helminth screen system as a possible means to
*bridge" the high throughput molecular screen with the high cost labour intensive in vivo

whole animal screen/evaluation models-

b) The primary invivo screening (Brugia phangi - gerbils) has been rationalised (one dose-one

animal) in order to enhance compound throughput'

4
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c) Several potential leads (PD105666, moxidectin, oxytetracycline) have been identified
(MACROFIL Screening Task Force Meeting 6-7 July 1998) and are currently being evaluated
in advanced efficacy animal models.

d) Following the review (June 24, 1998) by a panel of experts the termination of trials with
UMF 078 was recomrnended due to prohibitive gene toxicity.

e) Following recent clinical snrdies showing that the combinations of ivermectin with albendazole
or DEC (diethylcarbamazine) had a marked effect on lymphatic filariasis, several combinations
(ivermectin, albendazole, levamisole) as means to achieve a macrofilaricidal effect in
onchocerciasis are presently being evaluated in several clinical settings. This work is conducted
with the support of a TDR clinical expert who ensures that the current standards required for
clinical research are fulfilled.

f) A recommendation for the termination of clinical evaluation of Amocarzine in onchocerca
patients was made.

g) While high level resistance to ivermectin is thought unlikely to occur in onchocerciasis in the
short term, research continues with the objective of developing techniques to detect any such
resistance at the genetic level before it becomes a problem. Currently APOC/OCP/TDR
supports work (5 grants) for identification of a genotype/phenotype change associated with
IVM resistance. The emerging genetic information is being integrated with information
available from veterinarian field research and the key elements to define the profile of a

suitable diagnostic product are being defined (Drug Discovery Steering Committee initiative
sponsored meeting 4Q98). In this context and in conjunction with the laboratory at OCP, a

bank of O. volvulus material (vector and patient) representative of different ivermectin
deployment areas is being established.

Macrofil has established a close irueraction with APOC, OCP and TDR Applied Field Research
with the objective of defining the scenarios under which a macrofilaricide might be used and
identifying priority areas.

ADMINISTRATION AND SI.'PPORT SERVICES

Objectives, organization and functioning of services

109. The basic function of the Administration and Management Unit is to support the activities of
the operational, technical and scientific units of OCP and to assist in assuring that these activities are
carried out efficiently and at optimum cost. The unit manages the Programme's infrastructure and its
human, financial, material and information resources. It is structured to offer services in the areas of
Purchasing, Finance, Personnel Management, Transport and Communications Management, and
General Administration. During the period under review the Unit provided special support to the
following activities, with a view to improving performance and reducing costs:

training of 2 in-house technicians to maintain the organization's computers and of 3

mechanics on a course organized by Toyota on the repairs or our vehicles;

(ii) a series of.Z-day.oJ.s.s on road safety and vehicle maintenance for 133 chauffeurs,
mechanics and supervisory programme staff, in bases across the programme area,
(Bamako l0-11 April, Ouagadougou 14-15 April, Kankan 9-10 May, Faranah 10-11
May, Odienn6 15-16 May);

a management training course for all 28 OCP and APOC professional/management
staff, to sharpen their skills in communication and leadership (March 9-15 1998);

5
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(iv) a two part management seminar (May 29 and June 5), in which the headquarters staff
and field staff examined the progress made in the recommendations of the 1997
Management Seminar and then the actions required/proposed to manage the very
restructured budget for 1999;

(v) Installation of an electricity generator for our Zone Office in Odienne and one in
Kankan - transferred from Odienne;

110. In relation to the 5th Phase of the Programme, covering the period 1998-2002, the Special
Protocols between WHO-OCP and each of the Participating Countries were signed by all 11 countries.
The Memorandum of Agreement covering the same period was signed by l0 countries at the Regional
Committee meeting held in South Africa in September 1997.

Administrative costs

1 11. Administrative costs in the Programme are defined as those associated with the budget items
for the Office of the Director, Administration and Support Services (Ouagadougou) and Support
Services, (Geneva). For the years 1993-1997, expendirure on Administrative Support costs as a
percentage of programme expenditure is shown in table 4.

Table 4. Cost of the Administration and percentage 1993-1997 (trs$)

Unit 1993 r994 1995 r996 1997

Office of Director 585.65 6s6.831 718.5 767.t6r* 763.847

Administrative and
Support Services
Ouagadougou

2.679.53r t.842.48s t.9t0.737 t.842.570 1.715.580

Support Services
Geneva

408.451 45t.274 405.48 348.451 3tt.467

Total Administrative
costs

3.673.632 2.9s0.s90 3.034.717 2.958.182 2.790.894

Total Programrne
Expenditure 26.s03.663 23.150.289 2t.6t4.7rO 2r.792.694 2t.tt}.457

Administrative
costs Vo

13.86 % t2.75 % t4.o4 % t3.s7 % 13.22 %

(767.161) *: Expenditure under Office of Director (US$ 1.411.554) adjusted for comparison

purposes by removal of US$ 529.393 spent on training and US$ 115.000 for a

technical staff member from the PET unit, assigned for 1996 only.

ll2. Annual programme expenditure as a whole has been falling more rapidly than expenditure on

administrative costs. The ratio rose to 14.04 percent in 1995 and attracted the attention of the

management. One response has been the decision to fill vacancies only where necessary and then by

using short term Special Service Agreements in preference to the more expensive WHO fixed term
contracts. The duties being performed by staff members are being continually reviewed with a view
to rationalization.
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113. Thisratioof expendirureonadministrativecoststototalexpenditure, isaparameterwhichis
being kept in view and monitored. For 1996, the ratio fell to 13.57%, and for 1997 the ratio was

contained to 13.22 % .

Budget and Finance

ll4. The exchange rate for the dollar climbed from 525 FCFA in January 1997 to a peak of
621 FCFA in August 1997 then fell to 574 FCFA in November. The average rate for the year 1997

was 578 FCFA. For the first 6 months of 1998, the average rate has been 605, with a peak of 614 in
April. The 1998 budget was prepared using an average exchange rate of US$ 1 : 500 FCFA.

115. In view of the fluctuations and trends set out above, the 1999 budget has been prepared at a
prudent average rate of US$ 1 : 550 FCFA.

116. The Finance section operates 14 bank accounts in the eleven countries and reconciles them

monthly with the accounts sent in from the National Teams and those sent in by the Eastern and

Western operational zones. The External Auditors opinion on the accounts as a whole was unqualified,
and stated that their audit tests revealed in general that the records could be relied upon and were well
maintained.

lI7 . The section took on board the work arising from the start up of field projecs for the African
Programme on Onchocerciasis Control (APOC) and established the necessary accounts and financial
control mechanisms. In this regard, the Finance Officer undertook missions to Sudan, Chad and the

Central African Republic, to verify the NOTF accounting systems, and to assist in establishing
procedures compatible with WHO rules before APOC funds were released. At Ouagadougou, a staff
member verified the financial retunts from the projects including all receipts, cheques, bank statements,

etc. and sent feed back to the projects.

Personnel

1 1 8. The period under review was marked by the closure at the end of June 1997 of. the entomology
sub-sector of Bondoukou (C6te d'Ivoire). The staff members whose employment with the Programme
ended with the closure of the sub-sector, received all the pertinent information concerning their
separation, and their terminal emoluments. In preparation for the closure of the Bouak6 sector and sub-

sector and the Odienne sub-sector in December 1998, the staff members concerned were advised from
April 1998, and the government was informed.

119. Staff cost reduction was consistently pursued as dictated by the annual reductions in the budget.

At the general services level there was increasing use of temporary and short term staff on Special
Services Agreement contracts. To ensure that the required technical competence is maintained, it has

been decided to employ National Professional Officers whenever possible, when posts occupied by

International Professional Staff become vacant.

I20. The section also provided personnel services to APOC in the areas of establishing posts,

recruitment of staff and classification of posts.

Supply and Services

l2l. This section deals with the purchases of goods and services, the maintenance of the projects'
inventories and the disposal of items which are no longer useful or in excess of the Programme's needs.

lt also supervises administrative services such as office management, air travel and visas, registry and

mailing, and fax and telephone. It also supervises the contractors to whom we have out-sourced securify
and cleaning services.
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122. The year under review saw the installation of telephone and other services and furnirure in the
APOC building, which had been renovated and extended. A large number of meetings were held in the
OCP conference room, and received the logistic and administrative support of the Supply and Services
section.

123. The expendinrre on the purchase of larvicides, vehicles, equipment and other goods and
services from the 1997 budget was US$ 7.24I.970. Larvicides accounted for US$ 3.774.667, and
vehicles for US$ 590.000. Five Hundred and fifty seven (557) local purchase orders, amounting to
US$ 1 .992.909 were prepared to cover 679 articles bought directly in Participating Countries. Two
hundred and seventy (270) purchase orders, amounting to US$ 5.249.061, were processed through
the central purchasing division of WHO in Geneva.

Transport and Communications

124. This section is responsible for all aspects of the management of the fleet of over 250 vehicles
as well as the OCP Telecommunications (Radio/Telerype) network covering all the countries. The
policy of reducing the fleet is proceeding in line with the reduction of vector control activities, and as

countries take over responsibility for onchocerciasis detection and control. As at 31 August 1997 there
were 285 vehicles in circulation. As at 31 August 1998 there were255 vehicles in circulation.

125. Thirty two new vehicles were put into service in 1997 and32 old vehicles were retired. Five
vehicles were ordered for 1998. It is projected that at the end of 1998 there will be 255 vehicles in
circulation. For the period under review, the vehicles covered 5 859 598 kilometres and consumed
764 033 litres of fuel. The fleet availability was 92.39 %.

126. Out of the fleet, nearly 100 vehicles were loaned to the western extension countries to support
operational activities of the national teams. The maintenance of these vehicles was carried out by the
national teams, with OCP supplying fuel, lubricants and spare parts and retaining responsibility for
technical supervision. The vehicle maintenance sheds in Faranah, Kankan and Makeni were
refurbished and outfitted with tools. The amual training seminar was organized for the mechanics and
storekeepers of the national teams. In addition, OCP sponsored three mechanics to a training course
organized by Toyota Motor Coorporation, Johannesburg, South Africa.

L27. The radio/teletype stations of OCP's telecommunications network were serviced to improve
the performance of the system. A refurbishing exercise is currently underway.

PUBLIC RELATIONS, INFORMATION AND VALORISATION ACTIVITIES

With the World Health Organization

128. The Programme Director attended the following statutory meetings: the 47h session of the

Regional Committee of the WHO Regional Office for Africa (WHO/AFRO) from 1 to 5 September
1997 in Sun City (South Africa); the 101" session of the WHO Executive Committee from 18 January
to 4 February 1998 in Geneva; the 51" session of the World Health Assembly and the 102"d session of
the WHO executive Board from 10 to 19 My 1998 in Geneva. On many occasions the Programme
Director took the opportunity of his presence at WHO Headquarters in Geneva to make contacts and

have informal discussions with the other divisions and programmes of WHO. This was the case on
24 October 1997 and 10 to 19 May 1998.

L29. The WHO Representative in C6te d'Ivoire, Professor E. Eben-Moussi attended the opening
session of the OCP Vector Control Unit's operational zones annual meeting held from l0 to 16

November L997 in Bouake, Cdte d'Ivoire.
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130. The WHO Representatives of the eleven countries of the Programme, along with their
respective chief epidemiologists, as in the previous year, attended this year's National Coordinators
of onchocerciasis control meeting held from 13 to 14 April 1998 at Programme Headquarters in
Ouagadougou (Burkina Faso). The WHO Regional Office for Africa was also represented at this

meeting.

131. The WHO Assistant-Director General, Dr Ralph Henderson, the WHO Regional Director for
Africa, Dr Ebrahim M. Samba, some of their close collaborators, and the WHO Representatives in the

Participating Countries attended the Consultative meeting on the surveillance and integrated control of
priority endemic diseases which was held from 15 to 17 April 1998 in Ouagadougou.

132. The WHO Director General, Dr Hiroshi Nakajima, the Executive Director of ONUSIDA,
Dr Peter Piot, and Dr Awa Marie Coll-SECK, who were invited to the 34th summit of the OAU in
Ouagadougou paid a visit to the OCP and APOC Programmes' Headquarters on 4 June 1998. They also

visited the stand and exhibition held by the two Programmes on the site of the International Crafu show
(SIAO) and at Ouaga 2000, the site where the OAU summit was held.

133. The WHO Director General gave a press conference on June 9 1998 in the news-room of the

conference centre of Ouaga 2000 which was attended by about ten local and international journalists

including the Radio, Television and News Agency of Burkina Faso, BBC Africa, RFI and TV5.

L34. The Programme Director and his close collaborators attended the various meetings and

workshops in connexion with the installation of the activities of the Afrcan Programme for
Onchocerciasis Control (APOC) and consolidation of its partnerships namely: the TDR workshop on

the analysis of REMO held from 15 to 17 September 1997 in Ouagadougou; the 10th session of the

NGO Coordination Group held from 19 to 20 September 1997 in Ouagadougou; the 4th session of the

Technical Consultative Committee of APOC held from 22 to 25 September 1997; the 18th session of
the Joint Programme Committee of OCP and 3rd session of the Joint Action Forum of APOC held from
1 to 5 December 1997 in Liverpool; the l1th meeting of the NGO Coordination Group held from 27

to 28 March 1998 in Ouagadougou; the 5th session of the Technical Consultative Committee held from
March 30 to April 2 1998; the TDR workshop for the analysis of CDTI data held from 12 to 19 June

1998 in Ouagadougou.

135. The Programme Director attended the 2lst session of the "Joint Coordinating Board" of TDR
held from 22to26 June 1998 in Geneva.

With the Participating Countries

136. The hydrobiologiss of the Participating Countries held their annual meeting on 2 and

3 February 1998 at Odienne (Cdte d'lvoire) which senior staff of the OCP Vector Control Unit (VCU),
ORSTOM experts and members of the Ecological Group attended. Professor Calamari, Chairman of
the Ecological Group, chaired the meeting. The day of 4 February 1998 was devoted to a joint meeting

with the members of the Eclogical Group.

137 . The Programme Director and the Chief of the Planning Evaluation and Transfer Unit (PET)
attended the sub-regional follow-up meeting on epidemies control held from 22 to 26 February 1998

in Abidjan.

138. The annual meeting of the National Coordinators of onchocerciasis control Programme was

held from 13 to 14 Appril 1998 at the Programme Headquarters in Ouagadougou and, as last year, it
brought together the National Coordinators of onchocerciasis control and the chief epidemiologists of
the WHO Countries (see also para. 130).
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139. A consultative meeting on the surveillance and integrated control of endemic diseases was

organized in collaboration with the WHO Headquarters and the WHO Regional Office for Africa from
15 to 17 April 1998 in Ouagadougou. It brought together the Medical Directors of health and the heads

of Epidemiolgy Divisions of the Participating Countries, the National Coordinators of onchocerciasis
control, the WHO Representatives and their epidemiologists (see also para. 131).

I40. The Chief of the Planning, Evaluation and Transfert Unit (PET) joined a working group which
met from 22 February to 8 March 1998 in Geneva to draw up a provisional agenda for the rneeting on
multidisease surveillance in the OCP Countries. From 5 to 13 May 1998, he attended a working session

with the NGOs Sight savers, OCP and the National Coordirntor of Mali in Bamako on the installation
of community directed treatment with ivermectin and ivermectin supply. From 20 to 27 June 1998 and

7 to 12 July 1998, he attended retraining sessions on CDTI for health workers in Senegal, Togo and

Benin.

141. The deputy Coordinator of the Director's Office attended a workshop of the special Programme
for food security organized with the support of FAO, which was held on 26 and 27 March 1998 in
Koudougou (Burkina Faso). In the company of the Programme Director, he also attended the national
workshop on the development of the oncho-freed zones in Burkirn Faso, which was held on 20 and

21 April 1998 in Ouagadougou, as well as the inter-country workshop on the resettlement and

sustainable development of oncho-freed zones also held from 25 to 28 May 1998 in Ouagadougou.

With the OCP statutory bodies

142. The Ecological Group held its nineteenth session on 5 and 6 February 1998 at Odienne (C6te
d'Ivoire). At the end of the meeting, the participants went to Guinea for a field visit. Members of the

Ecological Group, accompanied by the Coordinator of hydrobiological monitoring and the members
of the national hydrobiology team of Guinea visited the principal aquatic monitoring stations of the

country.

143. The Expert Advisory Committee (EAC) met from I to 5 June 1998 in Ouagadougou.

144. The Committee of Sponsoring Agencies (CSA) met successively from 5 to 7 April 1998 in Oslo
(Norway), 27 April to 4 May 1998 in Rome (Italy) and 14-15 July 1998 in London (Great Britain).

With the Donors

145. The Programme Director has on several occasions, met representatives of the Donor countries
for the purpose of mobilizing the necessary funds for OCP and APOC. The last meetings of the period
covered by this report were held in New York (USA) on 13 and 14 November 1997, Copenhagen
(Denmark) on 8 February 1998, Amsterdam (the Netherlands) on 9 February 1998, the Hague (the

Netherlands) on 10 February 1998, Brussels (Belgium) on 10 February and 19-20 June 1998, and

Vienna (Austria) on 20-21 June 1998.

With aerial spraying contractor

146. The Evergreen Helicopters Company has continued to ensure aerial larviciding operations for
the spraying of insecticides on the rivers under treatment. The working and human relations between

the managers of the Evergreen Helicopters Company and their field collaborators as well as with OCP

staff remain good.
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With the scientific community

147. The Programme was represented at various meetings with the scientific community. On 6 and
7 September 1997 , the Programme Director met with Prof. Prozesky, member of the OCP External
Evaluation Team in Pretoria (South Africa) to exchange views on issues related to the strategies adopted

by the Programme.

148. From 17 to 23 October 1997 , the Programme Director met with ORSTOM in Paris (France)
to take stock of the progress made in the production of the film "The Eyes of Hope" and clarify the
objectives aimed at by the Programme through this film.

149. From 19 to 24 October 1997 , the Chief of the Vector Control Unit (VCU) took part in the 2nd
International Congress on the ecology of the vector, in Orlando (USA).

150. From I to 6 November 1997 , the Programme Director, his close collaborators and the National
Coordirntors attended the OCCGE technical conference on the control of blindness, the meeting of the
"Mectizan Expert Committee" and the symposium on the 10th anniversary of the discovery of
ivermectin organized by Merck and Co. Inc in Bamako (Mali).

151. Fronr 15 to 22 November 1997, the Programme Director attended the inter-American
conference on onchocerciasis held in Cali (Colombia) organized by the Programme for the elimination
of onchocerciasis in the Americas (OEPA).

I52. The Director of the Programme and his close collaborators attended the scientific symposium
on the 10th anniversary of the discovery of ivermectin for human onchocerciasis treatrnent in Liverpool
(UK) on December 8-9, 1997.

153. The Chief of the Planning, Evaluation and Transfer Unit (PET) attended the 46th annual
meeting of the American Sociery of Tropical Medicine and Hygiene (ASTMH) on December 10-11,
1997 in Orlando (USA).

t54. From 7 to 11 December 1997 , the Coordinator of ttre hydrobiological monitoring attended the
46th annual meeting of the American Society of Tropical Medicine and Hygiene (ASTMH) held in
Orlando (USA).

155. From 16 to 27 March 1998, the OCP Documentation specialist took part in the training
workshop for the creation of a regional data base on health literature in Africa, the "African Index
Medicus" held in Yaoundd (Cameroun).

156. From24 to 28 May 1998, the Coordinator of entomological research participated in the VIH
SICONBIOL symposym held in Rio de Janeiro (Brazil).

157 . From 28 to 31 May 1998, the Chief of the Vector Control Unit (VCID attended the FAO/IAEA
conference held in Penang (Malaysia).

158. From 4 to 9 July 1998, the Coordinator of entomological research participated in the 4th
International Francophone Congress on entomology held in Saint-Malo (France).

159. From 24 to 28 August 1998, the Chief of the Biostatistics and Information Systems subunit
(BIS) attended the 9th International Congress on Parasitology (ICOPA IX) held in Makuhari, Chiba
(Japan).

a
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With the general public

160. The opening session of the VCU operational zones meeting held from l0 to 16 November 1997

in Bouake was covered by the written press, the national radio and television of C6te d'lvoire. Several
interviews were given by the television and radio services on subjects relating to the results of OCP
activities since the last meeting and the future perspective of the Programme operations.

161. Press releases and feature articles were disseminated to the national and international media on

several occasions before the meetings and special events organized by the Programme which were often
relayed by reports and interviews with the Programme officials, or articles produced by these same

medias. Similarly, the OCP periodical "Oncho Information" has continued to be published and

disseminated to the Participating Countries, the donor countries and organizations, the representations

of the donors countries in the Participating Countries, the medias, universities, research institutes,

schools, health centres, etc.

162. Afrique Tribune, an international bi-monthly magazine, published in is volume 4 of February-

March 1998, a feafure article on the situation of onchocerciasis in West Africa.

163. The film "The Eyes of Hope", an OCP-ORSTOM coproduction was offically released in

Burkina Faso on 15 April 1998 and a media campaign was organized around the event both in the

Particpating countries and at the international level through the WHO representations in the

Participating Countries, the WHO Regional Office for Africa and WHO Headquarters in Geneva.

164. The daily papers "Fratenit6 Matin" (issue of 15 April 1998), "Soir Info" (issue of 15 april
1998) and "Le Liberal" in Abidjan, the Burkina Faso daily papers "Sidwaya" (issue of 16 and 20 April
1998) and "L'Observateur Paalga" (issue of 17 to 19 April 1998) in Ouagadougou have reported on

the release of the film "The Eyes of Hope" and on the consultative meeting on the surveillance and

integrated control of endemic diseases.

165. The Communication Officer of the Prograrnme granted interviews to the German radio station

Deutsche Welle (on 7 April 1998) and Radio Maria in Ouagadougou (on 17 April 1998).

166. The opening and closing sessions of the consultative meeting on the surveillance and integrated

control of endemic diseases were covered by the written press, the national television and radio. In
connexion with this meeting, the WHO Assistant Director General, the WHO Regional Director for
Africa, the Programme Director and the OCP Communication Officer were interviewed by the media.

L67. The WHO Regional Director for Africa was the guest of the TV programme "Canal ONU"
broadcast on 19 April 1998 on the national television of Burkina Faso.

168. During the 34th OAU summit of Head of States and delegations, the exhibition stands held by

OCP and APOC inside the International Conference Centre of the Ouaga 2000 complex and on the site

of SIAO were unceasingly visited by nearly all the strata of the population, namely high-ranking

officals such as the Head of States, Ministers, delegates of the countries attending the summit,

ministerial principal secretaries, doctors, researchers, students, pupils, and lastly the WHO Director

General, Dr Hiroshi Nakajima who granted an interview to the BBC television in front of our

exhibition stand. The WHO Representative in Burkina Faso paid several visiS to our stand and

exchanged views with us on our display. Other high-ranking officials such as the Minister of Foreign

Affairs of the Comores lslands, the principal secretary of the Congolese Minister of Foreign Affairs,

etc. showed particular interest in our stand. In the same way as at Ouaga 2000, our stand and exhibition

on the SIAO site was equally stormed by visitors. Among the offlrcials who stopped by to visit it, one

can mention Presidens Alpha Konar6 of Mali and tdriss Debi of Chad, the second in command of the

Democratic Republic of Congo, Drs Hiroshi Nakajima, Director General of WHO, Peter Piot,

Executive Director of ONUSIDA, Awa Marie COLL-SECK also of ONUSIDA, the Secretary General

and Assistant Secretary General of OAU.

I
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Promulgation of activities

169. OCP is represented in the sub-committees of the Coordination of the United Nations Agencies
which deal with the Administration, Emergencies, communication and Programmes. In the
Communication sub-committee, OCP is represented by is Officer in charge of Information and Public
Relations and by the Programme's Documentation Specialist.

170. The OCP Documentation Centre continues to improve its services to users of the centre and
to enrich its documentary stock. This stock currently comprises 17 135 documents and books of general
interest, 126 periodicals of which 73 are active, 24 16 mm films, 128 video cassettes, over 3800 slides,
CD-ROMs, some Currents Contents series on diskettes and data banks from OCCGE on tropical
diseases, from FAO on food and agriculnrre and from WHO on all is publications.

l7L. During the period covered by this report, the OCP Documentation Centre was visited by
2 438 users, internal and external combined, it registered 6954 requests for documents, loaned 1900
books, made 750 863 pages of photocopies, sent out 9 500 off-prints and reports, distributed 6 000
leaflets, 7 200 brochures and magazines, 200 pins and 188 video cassettes of OCP and APOC films.
The users who visit the Documentation Centre comprise professionals from the Programme
Headquaters and from the sectors and sub-sectors of OCP member countries, health planners and
administrators, experts and consultants in health related fields, health professionals (students, doctors
and paramedical staff), NGOs, medical research institutes, development agencies, pupils from
secondary schools in Ouagadougou.

L72. The centre keeps good relations with many other documentation centres and libraries in Burkina
Faso and collaborates closely with the WHO libraries in Africa and at WHO Headquarters in Geneva.

Internal meetings

173. The Programme organized several internal meetings, the most important of which were:

Meeting of the Vector Control Unit (VCU) operational zones from 10 to 16 November
1997 in Bouake (C6te d'Ivoire).

Seminar on Management from 8 to 14 March 1998 in Ouagadougou (Burkina Faso)

Meeting on "Operational Research and Strategies" from 17 to 20 March 1998 in
Ouagadougou (Burkina Faso).

Meeting on entomological research and insecticides from 6 to 11 May in Bouake (Cdte
d'Ivoire).
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20

Figure 7a: lmpact of combined control on the anterior
lesions of eye in the Asubende focus in Ghana

(Results after 9 Rx of annual ivermectin treatment)
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Figure 7b: lmpact of combined control on ocular lesions
(sclerosing keratitis) in the Asubende focus in Ghana

(Results after 9 Rx of annual ivermectin treatment)
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Figure 7c: lmpact of combined control on ocular lesions
(iridocyclitis) in the Asubende focus in Ghana

(Results after 9Rx of annual ivermectin treatment)
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Figure 8a: lmpact of combined control on the posterior
lesions of the eye in the Asubende focus in Ghana
(Results after 9Rx of annual ivermectin treatment)
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Figure 8b: lmpact of combined contro! on ocular lesions
(choroido-retinitis) in the Asubende focus in Ghana
(Results after 9 Rx of annual ivermectin treatment)
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Figure 8c: lmpact of combined control on ocular lesions
(optic nerve disease) in the Asubende focus in Ghana

(Results after 9Rx of annual ivermectin treatment)
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Figure 9a lmpact of the control in Asubende (Pru, Ghana)
lvermectin : 1987 - 2002 Vector control ;1987 - 2002

lmpact de la lutte d Asubende (Pru, Ghana)
lvermectine : 1987 - 2002 Lufte antivectorielle : 1987 - 2002
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