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SUMMARY

The principal activities undertaken during 2002 and the progress made are summarised as

follows:

a) Unlike the heavy rains recorded in 2001 which caused floods unequalled since neady 20
years on the Milo, rainfall h 2002 was poor during the first eight months in all the
Programme area.

b) The overall length of rivers likely to be treatedin}}}Z by aerial larviciding is estimated
at 8 054 km as against 13 760 hn for 2001.

c) The number of helicopters under contract in 2A02 is three with 1999.2 guaranteed hours
to the company at a rate of 58.8 hours per month and helicopter. In 2001, OCP had five
helicopters under contract with 3001.6 flight hours at a rate of 53"6 hours per month for
each helicopter under contract.

d) No aerial treatment was undertaken in the Eastern zone from week 9 (February 25 to
March 3) to week 17 {22 to 28 April) either due to good results, or hydrological
conditions unfavourable to the development of pre-development stages of Stmulium
damnosum. As for the 'Western zone, unlike 2001 where at the same period no total
suspension of aerial larviciding was recorded, the treatments were entirely suspended
from week 19 (from 6 ta 1,2 May) to week 21 (from 2A $ 26 May) due to good
entomological results.

e) The strategy of insecticide rotation continues tn 2002 with the use of the five main
larvicides: B,t. H-14, the temephos, the pyraclofos, the permethrin and the etofenprox.
No new cases of resistance have been recorded.

0 At the beginning of the Programme it 1974,370 limnimetric stations were used weekly
according to needs. Currently, following the progressive cessation of larviciding, the
Programme uses only 81 water gauges 34 of which are equipped with tele-beacons.

g) In 2A02the entomotogical evaluation network counts only 52 catching points as against
107 retained in 2001, ard 670 during the pre-operational period. Currently the network
only covors the extension zones where larvieiding is carried out in combination with
ivermectin distribution.

h) The results of the entomological evaluation are satisfactory in all the basins. In the
specific intervention zorie on the K6ran Kara and M6, the specific actions carried out
since 1998 made it possible to maintain the annual potential of transmission below the
toleranee level since 2000 on the K6ran. Transmission is well controlled on the Kara
since 1994- During the first six months of 2002, these good results were maintained in
particular in Titira (ATP : 14) and in Tapound6 (ATP : 19) on the K6ran, and on the
Kara at Landa Pozanda (ATP : 2l).On the Md at Bagan, the partial ATP of 79 is
mainly due to the forest flies coming from the rivers untreated since 2001 on the East of
the Volta lake.
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In the Western zono, the specific actions ca:ried out since 1998 made it possible to
bring back the O.volwlus transmission to an acceptable level since 1999 (ATP of 71

at Fifa in 2001 and 66 for the first six months of 2A02; ATP of zero in Yalawa in
2001 and 35 for the first six months of 2A02).

i) During three last years (2000, 2001 and 2A02) the maintenance of the effectiveness
of the vector control activities was based on the rotation of insecticides and the strict
monitoring of the sensitivity of flies to the three organo-phosphorous used by the
Programme. The risks of appearance or intensification of resistance to organo-
phosphorous have minimised considerably. Investigations are on course to take stock
of the sensitivity in all the river basins, including those where vector control
activities were stopped after several years of intensive larviciding.

j) The results of the ichtyofauna monitoring indicates that the specific richness of the
settlements of the rivers in Guinea has remained stable. In C6te d'Ivoire, the specific
richness of the catches has been on the increase for the last five years. In Ghana the
slight increase observed in 2000 in Asubende continued to 2001. On all the
ichtyologic monitoring stations, no disappearance of species was recorded and the
coefficients of condition of the different species are stable. The aquatic entomofauna
indicates that on certain stations, Ephemeroptres, Neoperla sp ard Caridina sp were
identified as the taxon most affected by the larvicide heatments. On the water
courses no longer under treatment, signs of re-colonisation by some taxon, especially
Neoperla sp and Tricorythidae were observed. On the other hand, Oligoneuride are

still missing in the samplings.

k) Research activities are related to the knowledge of the genetic variability of the S.

sirbanun migrant populations as well as the vectorial role of this species in the
various foci of seasonal migration, particularly that covering the south-west
the North-East, the areas north of Sierra Leone of the upper Niger basin in
and the middle Niger in Mali. Blackfly migration studies were also initiated in
20OZ on the catching points located in Ghana, Togo and Benin. Besides,
the cessation of larviciding in December 2001 post-treatment studies were ini
on the catching points most representative of these basins. Also, feasibility studies
ground treatments continued in the specific interventions zones.

1) Treatment under Community Directives (CDTD is effective in all the eligible
ofthe Programme. Socio-political disturbances somehow disrupted its installation
the south of Cdte d'Ivoire, Guinea-Bissau and Sierra Leone. However a progressi

l

v0
resumption of activities in Sierra Leone is noted. Coverages have improved in the
last few years due to the monitoring, md intensification of the follow-ups /
supervisions and the socio-demographic studies undertaken in the less satisfactory
zones. Partial results recorded in2002 show an average geographic coverage of88%
arrd an average therapeutic coverage of 75 %o.

J
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m) Surveillance/epidemiological evaluation activities are now entirely carried out by the
national teams (regional or diskicts) trained for the circumstance with the financial
and sometimes technical support of OCP, as it is the case this year of Sierra Leone in
the resumption of activities by the national team. These evaluations were carried out
in zones of the original area in areas of combined larviciding and ivermectin
treatment. A retrospective analysis shows a drastic regression of the epidemiological
indicators compared to those at the beginning of the Programme in most of the basins.
Prevalence rates from the evaluations carried out in 20A2 in511 villages in 9 countries
range between 0 and less than 10 Yo andthe CMFL almost nil.

n) In the original area where 160 villages were evaluated in Benin, Burkina Faso, CGte
d'Ivoire, Ghana, Mali, Niger and Togo the situation is very satisfactory. Prevalence
dropped from 59 to 1.1 o/o on the Niger and its tributaries in Benin. On the Bougouriba
lBlack Volta in Burkina Faso, where a resumption of transmission had been noted in
1995 the highest prevalences in 2002 were observed in Mouvielo (6.6%) and Salibor
(7.9 %) with zero CMFL. In Mali and Niger the prevalences observed in the evaluated
villages are practically nil.

o) Prevalence dropped {rom 82.7 ok to 02.3 o/o at Landa Pozenda, from 65.7 to 2.6 yo rn
Bagan with a CMFL lower than 1 on the Oti and its tributaries in Togo. The situation
on the Kara K6ran MO in Togo is becoming increasingly satisfactory, as for example in
Titira where the prevalence dropped from 88.5 % in 1976 to 21.7 % n2}0l. However
pressure will have to be maintained on these basins.

p) In the extension areas prevalences which exceeded 7il Yo are today between 0 and I0%
in most of the communities. In Guinea the prevalences in 2AA2 range between 0 and
\Yo on the basins of the Niandan, the Tinkisso, the Niger and the Sankarani. A
prevalence of 29.2 o/a was observed in the Badala village on the Milo. Vigilance will
have to be observed on the basins of the Milo, the Koulountou and the NigerllVtafou
where the situation still remains very unsatisfactory. In Senegal the situation is
excellent on the Fal6m6 and the CamUia where p.uul"r"*, in 2-002 vary between 0
and 6.9 %. No new infection has been noted in these basins.

An evaluation carried out in 60 villages in July 2OO2 n Sierra Leone shows general
upward trend of the prevalences; from 34.7 % (CMFL of Z.l3) in 1996 to 73.3 To
(CMFL of 9.4) in Kotor in the Kaba basin.

Research continues for the development of a macrofilaricide and that of the Di-Ethyl-
Carbamazine (DEC) patch test preferred to the skin-snip test to which the populations
are becoming increasingly reticent.

s) The Programme continued and intensified the process of transfer of data and tools
(equipment, programmes, databanks and user-guides) to the Participating Countries.
To this end a revision of the various software was carried out to make them more
handy for the national teams. An update of the various databanks including those of
the ophthalmological evaluations and the socio-demographic studies was carried out.
As in the past, OCP has this year, provided to the national teams additional high
performing computer equipment to enable them undertake a better analysis of data. To
reinforce the skills of the nationals in the use of the usual OCP software a training of

q)

r)
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trainers was once again organised this year for the participants of the 11

Participating Countries (three people per country).

0 The training modules already existing on the various activities undertaken by the

national teams are being published and will be made available to the corurtries

shortly.

u) The web site of the Programme is now functional. The bibliographical references

and the various technical documents of OCP and APOC have been constituted into

a balk for in-house consultation.

v) The Administration and Finance Unit continues its function of support to the

operational, technical and scientific units. Within the framework of the approved

budgets and guided by a constant preoccupation of cost-effectiveness, it manages

human, financial and material resources of the Programme.

w) In addition to its regular functions the Personnel section is involved in the activities:

of the gro[p in charge of the sensitisation and support to persorurel in this delicatei

phase of the end of the Programme 
i

x) The sections of Supply and Services, and Transport and Telecommunication arq

actively involved in the process of transfer of the assets and equipment and the

WHO vehicles to the Participating Countries, in line with the Agreementq

established
Programme.

between OCP and the various partners since the beginning of thg

i
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VECTOR CONTROL

Climatic conditions

In the absence of detailed and complete data on rainfall, the analyses below are based

on the data bank on weekly flows. They are given here as an indication and cannot be

regarded as being valid in all the river basins concerned by the OCP Programme.

In the Eastern zone, low flows were recorded in 1977 and l98l on the rivers courses

of the basins which were under larviciding These two years can be regarded as the

driest years. The years 1991 and 1996 are also regarded as years less wet but wetter
than l9l7 and 1981, while the remaining years are wet years which caused significant
flows.

2.

J Rainfall was poor in 1990 and 1993 in almost all the basins monitored in the Western
zone, and the year 1990 is regarded as the least watered in all the basins from 1987 to
date. It is in i994, 1998, 2000 and 2001 that good rains were recorded. It must be

noted that in the basin of the Milo, the rains recorded in 2001 have never been

equalled for almost twenty years now.

Hydrology and hydrometric network

At the beginning of the Programme in 1974, 370 limnimetric stations were used

weekly as needed. Following the progressive cessation of treatments from 1981, this
network was considerably reduced to 185 water gauges out of which 103 were
equipped with beacons in 1994. In 2001, only 110 gauges including 54 equipped with
tele-beacons belonging to OCP and to other Organizations such as HydroNiger and

the FACiBenin project were functional. Currently, the Programme only uses 81 water
gauges of which 34 are equipped with tele-beacons.

During the first twelve years of the OCP, the responsibility for the limnimetric
stations fell on the national hydraulic services. These stations had not been necessarily
installed for the needs of the Programme so that in spite of their apparently high
number, the distribution and the reliability of several of them deserved to be re-
examined. This need increased with the advent of resistance to organo-phosphorous
and the increasingly acute ecological requirements. Moreover, the Vector Control
Unit realised very quickly that the time between the reading of the scales by the

entomological evaluation teams at the end of each week and the treatments times (1 to

5 days) were such that all the variations of flows, in particular during the periods of
higher flows and lower flows of the rivers, could not be taken into account. It was on
the basis of these readings of higher flows that those in charge of the aerial operations
carried out calculations on the quantities of insecticides to be sprayed the following
week.

It was for this reason that between 1986 and 1987, the Programme with the assistance

of ORSTOM (now IRD), created the hydrological brigades in its structure for a better
and more rigorous hydrological monitoring. These are two OCP brigades (in Kara and

4.

5

6.

1
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Odienn6) and 4 brigades of the National Teams (2 in Guinea and 2 in Sierra Leone).

In addition to the creation of these brigades, OCP also equiped some water gauges

with beacons and started the exploitation of the tele-transmission system of
hydrological data by satellite. Following the cessation of vector control activities in
Sierra Leone, the two brigades of this country ceased to be operational.

The main role of the brigades is to carry out, (i) measurements of liquid flows
(gauging), (ii) the repair and the maintenance of the limnimetric stations, (iii)
maintenance and servicing of the Argos beacons. They collaborate directly with the

national hydrological services in all the areas of hydrological activities (data

exchange, repair of stations etc...). The OCP brigades have in addition a role to assist,

train and manage the Argos (SRDA) data reception stations based in Odienn6 in COte

d'Ivoire, and Kara in Togo. This is to provide on a daily basis the water flow to those

in charge of aerial operations for larviciding. A co-ordinating hydrologist, formerly

based in Odienn6, now with the headquarters of the Programme in Ouagadougou,

ensures the smooth running of hydrological monitoring activities and serves as a link
in the supply of updated hydrological data for larvicide treatments.

Aircraft fleet and aerial operations

Two airline companies have successively ensured the larvicide treatments of the nvers

since the creation of the Programme. These are "Evergreen Helicopter Inc." (EHI)
which held the first aerial contract from 1974 to 1911. It was replaced by "Viking
Helicopter Ltd" from 1978 to 1986. In 1987, EHI took over again and is since in

charge of aerial larvicide treatments.

The first airline company started in Bobo-Dioulasso in October 1974. At the

beginning it had an aircraft fleet of a helicopter equipped with a simple spraying

system called "Empty-Fast" which functioned by gravity and required a pre-selection

of the insecticide amount to be poured, and a Turbo Carrier equipped with a

conventional slope and tube apparatus. The number of aircrafts increased gradually,

reaching a maximum of 11 helicopters and two turbo thrush between 1987 and 1993,

as larvicide treatment coverages were extended. The turbo thrush however were no

longer used as from 1992.

Since 1992, the fleet for aerial operations is made up of only one type of aircraft,
helicopters with payload of 200 kg. With this simplification of the fleet came to be

associited a simplification of the spraying system which is now a single and general-

purpose system with eight tubes fixed on the helicopters and supplied !V a res_ervoir of
2SO tit es. Six of these tubes (five with strong flow and the sixth with low flow) are

equipped with a dispersant. The two others are with directed jet, one with strong flow
and the other with moderate flow.

During the first three years (1999 - 2001) of the last four-year contract signed_

between WHO and the company Evergreen Helicopters Inc (EHI) for the use of
helicopters for the anti-larval treatments, a maximum of five helicopters were under

contrait and WHO guaranteed to the company the use of 3001.6 flight hours at a rate

of 53.6 hours a month for each helicopter under contract. This year 2002, the fourth
and last year of the contract, three helicopters are under contract with 1999.2 hours

guaranteed to the Company at a rate of 58.8 hours a month for a helicopter. Mention
irust be made here of the inc.easingly rigorous management of the hours ensured by

the Vector Control Unit (VCU). It is for this reason that for example, the overtime

8

9

10.

11
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used in relation to the number of guaranteed hours passed from 17.2 in 1999, to 2-6

hours in 2000 and to 0.1 hour in 2001.

Consumption of insecticides

12. The yearly insecticide consumption since the beginning of the Programme is shown in
table I below.

Table 1. Consumption of larvicides (in thousands of litres) from 1975 to 2001

From 1975 to 1980, only organo-phosphorous were used. The introduction of B.th 14

in 1981 contributed enormously to the reduction of the quantities of organo-
phosphorous used. However, there was no particular arrangement for the selection of
one particular group of insecticides over the others. Various biological insecticide

consumption and of organo-phosphorous was then inversely proportional until 1997

(frg. 3). Due to the improvement in the formulation of Teknar and to the reduction of
the operational dose to3l4 dose of this product as from 1998, the operational strategy

has consisted in the preferential use of B.t. H-14 rather than chemical insecticides
where the flows so permit.

13. This operation made it possible not only to minimise and/or avoid the risks of
resistance of the larvae to organo-phosphorous, in particular in the basins where the

sensitivity was not satisfactory, but also to reduce the pressure of chemical
insecticides on non-target aquatic fauna.

YEARS
ORCAI\O-PHOSPHOROUS

BIOLOGICAL
(BtH14) Pyrethrinoide/Pseudo-pyrethr. CARBAMATES

temephos chlorphoxim
+ phoxim

pyraclofos Total Vectobac
+ teknar

Total permethrine etofenprox Total carbosulfan Total

1975 76 76

1976 r30 130

1977 t56 156

l 978 2t6 216

1979 263 263

1980 185 6 t9t I t 0

I 98I 130 70 200 2 ^, 0

1982 163 7 t70 233 233 0

1983 75 36 lll 310 310 0

1984 78 57 135 257 257 5 5

l 985 130 6 136 211 2tl 3 3 9 9

r986 120 l5 135 385 38s l0 10 20 20

1987 7l 30 l0l 229 229 l0 10 8 8

1988 84 80 164 380 380 26 26 ll l1
1989 92 65 157 275 275 5l 5l 31 3l
1990 109 34 J 146 407 407 44 44 36 36

l99l 76 2t 3Z 129 271 271 46 46 33 33

1992 47 34 55 136 376 376 23 23 27 27

1993 76 20 45 141 209 209 20 20 t3 l3
I 991 48 20 45 ll3 225 22s 29 5 34 l3 13

1995 4t l6 38 97 237 237 t5 t7 32 21 2t
1996 27 33 84 204 204 20 l4 34 6 6

1997 35 33 )7 94 192 192 l5 20 35 l3 l3
r998 23 l6 29 67 2t9 219 18 t4 32 7 7

t999 14 t7 52 192 192 16 12 29 4 4

2000 22 l5 26 63 234 234 l8 l3 30 8 8

2001 25
-t t7 49 253 253 t2 20 33 2 )

TOTAL 25t9 627 366 3513 5300 5300 381 ll6 497 261 261
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Treated Areas

L4. The experimental treatments of 1974 were done in the basins of the white Bandama,

upper Como6, the L6raba, upper N'Zi, the Black Volta and the Banifing IV. After this

,Lry successful preparatory phase, larvicide treatments started with phase I in February

1975 and extended gradually to the other river basins until 1990.

15. In 1981 the first final cessation of larvicide treatments began in extreme north with
phases I, II and m EAST. This trend has accentuated during the past twenty years,

with the progressive release of the endemic zones due to the good epidemiological and

entomological results. The last suspensions of December 2001 were in the main

Sassandra and its tributaries (Boa, Bagb6, Bafing), Sankarani and Milo in Westem

Zone, and the basins of Mono, Sio, the eastern tributaries of Lake Volta and of the

Dienkoa in the Eastern Zone (Fig.1)

16. The only spraying in progress in the Programme area is: (i) in the eastern zone; the

tributaries of the Oti in Togo (K6ran, Kara and M6), assimilated since 1995 to the

basins of the south-eastern extension, Ou6m6 and its tributaries in Benin, the Pru in

Ghana (ii) in Western zone; Tinkisso and its tributaries, Niandan and its tributaries,

upper-Niger and Mafou in Guinea. However, Niger around Bamako and its tributaries

continue to have ground treatment which is done by the national team of Mali with the

technical and financial support of the Programme (figure 2).

Fig.l: Beginning and cessation of tarviciding operations in the Programme Area

In all the programme area, the total length of the rivers likely to be treated by air or

ground for the purpose of controlling transmission decreased from 13 760 km in 2001

io g 05a km in 2002. However in 2002, no treatment by air was undertaken in the

Eastern zone from week 9 (February 25 to March 03) to week 17 (22 to 28 April)

either due to good results, or for hydrological conditions unfavourable to the

(rrSd.*hlfutdSaca*1*N2
(r)acwb frtut

ONCHOCERCIASIS CONTROL PROGRAMME IN WEST AFRICA
DATES FOR THE START AND CESSATION OF LARVICIOING

Q=m
Wgt

t7
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development of pre-imaginal stages of Simulium damnosum. ln the Westem zone,

contrary to 2001 where at the same period no total suspension of air treatments was

recorded, the treatments were entirely suspended from week 19 (from 06 to 12 May) to
week 21 (from 20 to 26 May) due to good entomological results.

Figure 2 : Larvicide coverage (2001 -2002)

Insecticides and Control strategy

18. At the beginning of the larvicide operations, temephos, an organo-phosphorous, was
the only insecticide in use by the Programme. It is from the development of a
resistance to this organo-phosphorous in 1980 that research was undertaken and other
insecticides were selected. Currently, seven insecticides are operational within the
Programme: three organo-phosphorous (temephos, phoxim and pyraclofos); a
carbamate (Carbosulfan); a pyrethrinoid (permethrin), a pseudo-pyrethrinoid
(etofenprox) and an insecticide of biological origin (Bacillus thuringiensis ser. H-14).
Two formulations of Bacillus thuringiensis serotlpe H-14 or B.t. H-I4, are currently
being used by OCP: Teknar HPD and Vectobac 12 AS. However, since June 1999, the
stress is laid on the use of five main larvicides: B.t. H-14, temephos, pyraclofos,
permethrin and etofenprox. These insecticides are used according to precise criteria
among which, the flow, the toxicity with respect to non-target aquatic fauna,
sensitivity of the larvae to insecticide and the cost ratio leffectiveness of their use.

The stocks of carbosulfan are exhausted and those of phoxim are so low that this
product is practically removed from the insecticide rotation strategy in operation for
about fifteen years now. The chronology of selection of operational insecticides, their
characteristics and operational limits are shown in table 2 below.

I

-_E-_
LEGENO: 2@t Todmd*C 
L11 x"16a " 13goo 5

'.-- tudhlffilrmkm
t t,.'.'. s.-ne rr.e*r . ozz m

LEGENO:2@Tffil
'-< [idtdmt.Zfakm
€:::'"' Grwd rdmt .2'e0 h
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Table 2z Data on operational insecticides used by the Programme

The strategy of rotation of the larvicide available to the OCP continued to be

implementJd as a way of halting the resistance to organo-phosphorous, to prevent the

development of new clses and to timit the impact of the treatments on non-target aquati_c

fauna. The conditions for the use of insecticides have always been rigorously observed.

Thus, with the exception of permethrin and carbosulfan for which the authorised

number of weekly cycles on the same level is limited to six over one year due to their

relative toxicity 
-foi 

non-target fauna, all the other chemical larvicides are used

alternativel y at'arate of 3 to 6 consecutive cycles of treatment per product. The. use of
B.t. H-l4,biological insecticide, was limited to the low flows due to its reduced range

urrO itt relutiveiy high operational dose. From 1998, given the reduction of the

operational dose'of f.mu. (3/4dose) and to the improvement of the formulation of
Vectobac, these products are now used at flows higher than 50m3/s with a g-oo{ range.

Their use increased considerably these last yeirs to the detriment of chemical

insecticides (Figure 3).

19.

Common
name

Year of
introduction

Group
Active
matter /
Formulation

Lower limit
flows to use

Quantiry to
spray
(mlby m3/s)

Average
range

with
l5m3/s

Average
range

with
100mr/s

Temephos 197 5 Organo-phosphorous 20%c.Em No limit

From 150 to
300
according to
the flow

12 km 17 km

Chlophoxim/
Phoxim

1980 / 1990 Organo-phosphorous 50 % C.Em > 10m3/s 160 3km 5km

Pyraclofos I 989 50 % C.Em > 15m3/s r20 12 km 18 km

Carbosulfan I 98s Carbamate 25%C.Em > 70m3/s 120 Not used 9km

Pemrethrin 1984 Pyrethrinoid 20ohC.Em > 70m3/s 45 Not used 9km

Etofenprox t994 30 % C.Em > 15m3/s 60 4km 7km

BtH-14
(teknar)

l98l Biological <2%C.Liq No limit 540 1,5 km 10 km

BrH-14
(Vectobac)

1981 Biological <2%C.Liq No limit 720 1,5 km Not used

Organo-phosphorous

Pseudo-Pyrethrin
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Figure 3: Compared evolution of the use of the various families of insecticides
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20. The implementation of this strategy has resulted in an improvement or at least, a
stabilisation of the sensitivity in most of the river basins. Currently, there exists only
rare populations of blackflies really resistant to organo-phosphorous, and the
sensitivity of the flies to the other compounds remains unchanged.
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Fig. 4 : Precontrol annual Transmission Potential of Onchocerca sp.

by Simulium damnosum complex species

Fig. 5 : Annual Transmission Potential of Onchocerca volvulus by
Simulium damnosum complex species (January to August
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Entomological surveillance and evaluation network

21. In 1983 when the whole of the initial Programme area was under larviciding, the OCP

had seven sectors and 16 sub-sectors. Three sectors and nine sub-sectors were abolished
between 1983 and 1993 due to good results. However, this zone and the southem
extension comprised in 1994, four sectors and 14 sub-sectors and the Westem extension
had three sectors and I 1 operational bases. The operational base of Bo was abolished at

the end of 1993 due to the cessation of larviciding and the entomological surveillance in
the south-east of Sierra Leone.

22. During the pre-operational period, 670 points of entomological monitoring were
selected. This entomological surveillance network functioned remarkably during the
past twenty-seven years and perfectly played the role assigned to it. It was considerably
reduced during the past eight last years following the progressive cessation of the
larviciding and also due to the high cost of its operation. This year, there are only 52 of
catching points.

Results of the entomological evaluation

23. Generally, the entomological situation in all the basins of the original Programme area

is satisfactory. In fact, hyper endemic zones at the beginning of the Programme in
1974, have passed from an annual potential of transmission (ATP) of 309 and 880
respectively in Loaba on the Nakamb6 and Ziou Zabr6 on Nazinon, to zero between
1982 and 1989. At these same points, the rate of infectivity of the flies which was
0.17 and 0.25 infectious females for 1000 females reduced trvo years after the
cessation of larviciding in 1989, to zero and 0.05 infectious females for 1000 females
eight years later. This same evolution is recorded on the majority of the other catching
points of the original Programme area where vector conhol was the only weapon
used.

24. The entomological situation at the beginning of the larviciding operations is presented
in figure 4. That of 2002 is shown as the Annual Transmission Potentials for the first
eight months of the year (figure 5). It relates only to the extension zones where the
larviciding was or is carried out in combination with ivermectin distribution.

25. In the Eastem zone, larviciding is continuing only in the basins of the tributaries of the
Oti, of the Ou6m6 and those of the Pru. Although the larviciding operations started in
the zone of the tributaries of Oti inl9l7, the influence of the untreated adjacent zone
caused entomological results to remain almost stable until the extension of treatments
in 1988. These results improved thereafter but, with the cessation of larviciding on the
Oti and the lower course of its tributaries in 1993, a peak of the transmission was
recorded in 1997, after approximately 20 years of vector control. The application of
the corrective measures recommended by the Expert Advisory Committee in 1997, in
particular the resumption of heatment of the lower K6ran and lower Kara, the
extension of the larvicide coverage on the tributaries likely to harbour significant
populations of flies, the accompaniment of the pilots by experienced technicians, the
reinforcement of the inspection / ground treatments made it possible to bring back the
potentials of transmission of O volvulus below the tolerance level for the 2'd
consecutive year (in 2000 and 2001) at Titira, the 4'h year at Tapound6 on the K6ran
and since 1994 inLanda Pozanda on the Kara. Transmission also remains reasonable
at these points for the first eight months of 2002 (35 at Titira, 42 atTapound6 and 21
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at Landa Pozanda), but an influence of the river forest species which are no longer

treated in the East of the lake Volta since the end of 2001 was felt on the

entomological situation of M6 at Bagan where the partial ATP is 84.

26. The entomological situation has been satisfactory for some years on the upper Ou6m6,

with an annual potential of transmission of O volvulus below the tolerance level on

the whole of the visited points. The same goes for the majority of the points of lower

Ou6m6 with the exception of Mebetekoukou where the ATP of O volvulus remains

above the tolerance level. On Okpara also, the ATP remains higher than 100; it was

already 105 at Kaboua for the first eight months of 2002. For the Pru, although the

recorded results indicate a reduction of the densities of the captured females and the

infectious females, the fluctuation in the ATP indicates that transmission continues in

this basin. This year, the annual potential of transmission of O volvulus was 56 for the

first eight months as if to confirm the fluctuation in the ATP indicated above.

27. In the Western zone, larviciding continues only in the basins of middle Niger around

Bamako in Mali, of Niandan, Tinkisso, upper Niger and Mafou. The crude ATP fell

on the catching points of the middle Niger basin, but the quantitative importance of
animal filariae masks the downward trends of the ATP. Indeed, nearly 80% of the

parasites currently found in this basin are parasites of animal origin. Ground

larviciding continues in this basin in combination with ivermectin distribution. None

of the four catching points of the basin had an ATP of O. volvulas higher than 100 in

2002; the recorded maximum ATP was l8 at Sanankoro.

28. On Niandan in Guinea, the reduction in crude ATP varies from 97 to 100% at the l
catching points of the basin. The transmission of O volvulus by the savanna species

remained lower than the tolerance level on all the catching points since 1993 .ln 2002

for example, this transmission was nil in Sansambaya for the first eight months. For

Tinkisso, the partial results obtained in 2002 on the seven monitoring points of the

basin are satisfactory (ATP of 75 in Fifa; 0 in Konden and 103 in Lab6ro but most of
the parasites are not yet identified). Even the crude ATPs reduced from 97 to 100%

except in Konden where it is only 3.4%. The resumption of the transmission observed

since 1995 seems to be localised around Fifa. The various investigations carried out in

the zone up to now indicate that:

- the socio-demographic situation is completely different from what it was at the

beginning of the OCP operations. The density of the populations is more

significant and seasonal displacements are significant;

- the infections of the flies recorded on Tinkisso are in the majority due to animal

filariae (70%). Nevertheless, the ATP of O. volvulus by the savanna species in

Fifa rose to 429 in 1998.

- the maintenance of significant blackfly densities (local production and external

factors harmattan winds), also favour this transmission.

Specific actions carried out since 1998 made it possible nevertheless to bring back the

transmission of O volvulus to an acceptable level in 1999 (savanna species with ATP

of 71 in Fifa in 2001). The ATP for the first eight months of 2002 was 75 in Fifa.

a
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29. The Upper Niger - Mafou also had problems in the control of the transmission.
Nevertheless, in a general way, transmission trends are on the decrease since the
beginning of control operations, except on the points of Balandougou, S6r6koroba and

Yalawa where a significant transmission due mainly to forest flies is observed since
1995. In Yalawa however, the savanna flies contribute significantly to the

transmission. This significant transmission could be due to the persistence of a local O
volvulus parasite reservoir. Specific actions undertaken since 1998 have made it
possible to obtain good results these last years (ATP of O volvulus of zero in Yalawa
in 2001 and 35 for the first eight months ot2002).

Monitoring of the aquatic environment

30. The monitoring of aquatic fauna for the detection of any possible eventual impact of
anti-blackfly larvicides continues. The monitoring of the aquatic invertebrates and fish
in the treated zone of the Programme is carried out exclusively by the national
hydrobiology teams of Ghana and Guinea. The monitoring of the re-colonisation of
the water courses no longer under treatment in Burkina Faso, C6te d'Ivoire, Ghana
and Guinea, continues through letters of agreement signed by the Programme with the
three countries. The staff of the hydrobiology service of the Programme ensures the
coordination of all monitoring activities as well as the sampling of the invertebrate
fauna in Burkina Faso. It also ensures the liaison between the field teams and the
Ecological Group and is responsible for the entry and exploitation of data. The
transfer of the data to the national teams is under way. They have been provided with
computers and their training in the use of the data-processing software conceived
especially for this purpose and the thorough analysis of aquatic monitoring data is
being reinforced.

31. Generally, the results of the monitoring are satisfactory. Concerning the monitoring of
the ichtyofauna, the specif,rc richness of the settlements of the water courses treated in
Guinea remained stable at all the stations. On the catches per unit of effort (CPUEs),
increases in the average of the total per unit effort were recorded on the Milo and the
Dion in 2001, while a light reduction was noted on the Sankarani. In Cdte d'Ivoire, the
specific richness of the catches has been on the rise for the five last years. Thus at
Pont Frontidre on the L6raba, a specimen of Heterotis niloticus was found in the nets
for the first time in 2000, and at Gans6 on the Como6 the Citharinus eburneensis
species which has been absent since I 98 I was again captured in 2001 . For the catches
per unit of effort, the rise noted since 1994 was stabilised between 2000 and 2001 at
all the three stations. In Ghana, the slight rise in 2000 in Asubende on the Pru
continued in 2001. At all the ichtyologic monitoring stations, no disappearance of
species was noted and the coefficients of condition of the various species are stable as

in the previous years.

32. Concerning the aquatic entomofauna, at most of the stations, the taxonomic richness
on the rock slabs and in the drift was not affected much by the larvicide treatments.
Nevertheless, at certain stations, Ephemeropters (Heptageniidae, Oligoneuriidae,
Tricorythidae), Neoperla sp and Caridina sp. were identified as the most affected
taxons. It is especially the relative composition of the fauna which has undergone
changes with the predominance of Hydropsychidae and Chironomidae in the total
fauna of the rock slabs. On the water courses which are no longer treated, when the
parameters of the quality of the aquatic habitat are good, signs of recolonisation by
some taxons, especially the Neoperla sp and Tricorythidae are noted. On the other
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hand at certain stations, Oligoneuriidae are always found missing in the samplings.
Monitoring carried out on this subject in 2001, in various ecological niches of the

invertebrates known as sensitive made it possible to note the presence of Caridina sp.

on the Red Volta at the Nangodi station even if this shellfish is not found in the drift.

33. The valorisation of the data of the aquatic monitoring was intensified these three last

years. In addition to the articles already published in international reviews, a booklet
entitled "Preserving the environment: a major concern of OCP for more than twenty-
five years" was published in 2002. Other drafts of publications are in the course of
finalisation.

34. As a subsidiary activity, the national hydrobiologists and the hydrobiology service of
the Programme were solicited for the realisation of impact studies of the washing of
the insecticide impregnated mosquito nets on not-target aquatic fauna within the

framework of a special agreement with Roll Back Malaria of the WHOiHQ. This

collaboration, supported by the Ecological Group, is an additional sign of the use

potential of the national hydrobiologists within the framework of projects other than

OCP.

IVERMECTIN (MECTIZAN,) DISTRIBUTION AND
EPIDEMIOLOGICAL ACTIVITIES

IVERMECTIN TREATMENT

35. Ivermectin treatment was adopted as a second strategy by the Onchocerciasis Control
Programme in 1987 after this molecule was approved as an anti-parasite in man and

its use in mass strategy adopted. The distribution initially was in a limited number of
first-line villages in Ghana on the basins of the Pru and the Black Volta before it was

extended to some basins in Burkina Faso, B6nin, COte d'Ivoire, Guinea, Guinea

Bissau, Mali, Senegal and Togo in 1988 and in the Sierra Leone in 1990. The

distribution was done by mobile teams of health workers and the amount of drug to be

administered to each individual was given according to his weight.

36. If the geographic coverage was 10002, the therapeutic coverage was rather low. This

situation was due to the short stay of the teams in the villages. For this reason the

number of people treated was relatively low. Those absent and other temporarily
excluded people could not be heated after the departure of the team. Moreover this
mobile strategy was very expensive. The Programme therefore adopted a second stage

of treatment by the communities. Together with the health worker, village volunteers

contributed to the distribution. But the role of the health worker was predominant.

This mode of open distribution allowed for relatively higher coverage. However it still
did not reach the entomo-epidemiological objectives envisaged.

37. Thus in 1996 the Programme, after satisfactory studies on the feasibility of the

distribution of ivermectin by the communities themselves it was decided to change the

mode of distribution. The Community Directed Treatment with Ivermectin (CDTI)
was then adopted as the mode of distribution of ivermectin in all the Programme area.

I
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38. The implementation of the CDTI is now effective in almost all the eligible basins of
the Programme area. Socio-political disturbances somehow disrupted the installation
of CDTI in C6te d'Ivoire in 1999. This situation was the same in Sierra Leone and

Guinea Bissau until 2000 due the crises that occurred in these countries. Today
distribution activities have resumed in these two countries.

39. In2002like the previous years, the treatments were carried out in all the hyper and
meso-endemic foci of the eligible basins. CDTI is used in the northern part of the
Western extension of the Programme in Guinea, Mali and Senegal as the only control
strategy. It is also applied in certain parts of the original Programme area. These are

the basins of the Dienkoa, the Bougouriba and the Black Volta (Mouhoun) in the

district of Bati6 in Burkina Faso, the basins of the Oti-Pendjari, the Sota Alibori in
Benin, the Oti and its tributaries in Togo, the basins of the Sissili, the Kulpawn-Mol6
and the lower Black Volta in Ghana, the basins of the Como6, the N'Zi/Bandama, the

Sassandra and the Marahoud in C6te d'Ivoire as well as the basins of the Kank6laba,
the Bago6 and the Baoul6 in Mali. The majority of these basins and that of the
Gambia in Senegal have had up to now two annual treatments. All the other basins are

treated only once ayear.

40. Since the inception, the Programme has given technical and financial support to the
Participating Countries. A vast mobilisation and public awareness campaign of the
decision-makers, health workers and communities concerned by the CDTI has made it
possible to obtain their adhesion to the process.

4t The training of health workers at the peripheral level was undertaken in all the eligible
districts for CDTI. The agents thus trained by the national teams proceeded in their
tum with the training of the Community Distributors (CD). Almost all the villages
under treatment have Community Distributors carrying out the ivermectin distribution
in their respective localities. These distributors are chosen by the communities which
decide themselves on the moment as well as mode of the distribution. The
communities organise themselves to guarantee the regular supply of ivermectin for
their village. They provide in the most cases, the material necessary for the treatment
(book, height gauge, etc.).

42. To consolidate the implementation of CDTI, training and retraining of the Community
Distributors and health workers are organised each year by the national teams with
technical and financial support from OCP and partner NGOs. These training/recycling
based on the deficiencies recorded during the supervisions or evaluations, initially
consists in training the trainers among which are doctors and head nurses of the health
centres of the zones concerned with the distribution. These in turn carry out the
training of the Community Distributors.

43. In2002 more than 5316 Community Distributors were trained in Sierra Leone for
example and more than 300 in Guinea Bissau. To date, a total of approximately 500
districts chief medical officers, more than 3500 technicians/nurses and other health
workers, and more than 60 000 Community Distributors have benefited from a

training/recycling on the implementation of CDTI in the various countries since the
beginning of this strategy.
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44

45

46

47

The supervision and the follow-up of the distribution were carried out by the central

organ with the decentralised teams supported by OCP. The supervisions and follow-

upi at various levels made it possible to implant the system better and to familiarise

the various actors with the principles underlying the CDTI. In most of the countries,

the follow-up activities and supervision of the main actors were regularly carried out

in order to minimise errors and to provide to the relevant staff the needed support.

Today these activities are organised and carried out by the health workers of the

peripireral health centres of the zones under CDTI. At the end of each treatment they

u.. .hu.g.d with the collection of the data of each village and the preparation of
reports addressed to the district chief medical officers. The latter provide in their turn

a synthesised report to the National Coordinators. Cases of adverse effects faced by

the distributors are referred to the closest health centre. It is to be noted that no case of
serious side-effect has been noted in the Progtamme area during the past years.

To assess the evolution of CDTI indicators in course of time, each country organises

at the end of the year an annual review of activities. This meeting brings together not

only the actors on the ground but also sees the participation of the national decision-

-ui.".r, NGOs of tnl other partners and of OCP. At these sessions, each

districyregion presents the results obtained, emphasise the difficulties encountered

and the solutio.rr adopted or envisaged for resolution. These meetings of experience-

sharing among the various actors have made it possible to improve coverage in certain

basins which had recorded weak perfornances. During year 2002, some national

teams organised individually, an annual review which enabled them to work out

action plans for the post-OCP period.

As in the past, NGO partners provided the Participating Countries with technical,

material and financial support in the implementation of CDTI, particularly in the

supervision, organisation of the annual reviews, follow-up, training/recycling of the

health workers and the Community Distributors. These are, among others, Sight

Savers International in Mali, in Guinea, in Ghana and Togo; the "Organisation pour la

Prevention de la Cecit6" (OPC) in Mali, in Guinea and in Senegal; Helen Keller

Worldwide (formerly Helen Keller International or HKI) which continue to assist

certain countries liki Burkina Faso, COte d'Ivoire, Mali in the field of ONCHO IEC

and collaborate with the latter in the implementation of several activities in the

promotion of CDTI.

Ivermectin figures on the list of essential drugs of the various countries. Currently the

drug is ordeied directly from the Mectizan Donation Programme (MDP) by the

countries with the exception of Guinea Bissau which started processing its orders this

year. The orders are diiectly received by the countries themselves with the support of

ihe country Representations of WHO or UNICEF. These orders are integrated in their

usual channels of drug distribution. Annual reports on management relating to the

village through to the level of the national team are prepared at the end of each

treatment.

The efforts continued and intensified for the improvement of treatment coverage.

Emphasis was laid on the need for treating all the eligible villages and at least 65 o/o of

their total population each year. Active monitoring made it possible to detect most of

the villages and hamlet. *hith escaped treatment. It was the case in the Pru basin for

examplelwhere inspection by helicopter and on the ground was carried out'

t

48
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49. More than 5,253,000 people in nearly 15,584 villages were treated by ivermectin
using the CDTI method. The geographic coverage varies from one country to another
and district to district. It ranges between 62 to 100 %owith an average of 88 %. The

therapeutic coverage varies from 64 to 80 % with an average of about 75 % (table 3).

It is to be noted that the analysis of the performances by village makes it possible to
detect the villages that have not received treatment and especially those with weak
therapeutic coverage. Sessions of reinforcement or complementary treatment are then

organised to improve the coverage in those villages.

50. To identify certain socio-demographic factors probably underlying the un-satisfactory
entomo-epidemiological situation on the the upper K6ran in Togo, the upper Niger-
Mafou and the Tinkisso in Guinea, the Pru in Ghana, the Koumongou in Benin, and to
propose solutions, studies were carried out on these basins in 2001 and 2002. The

results of the research showed a poor accessibility of these zones and significant
migration of the populations. Although these studies raised the effective installation of
the CDTI in all these basins, efforts are still needed for the improvement of the

coverage, especially with regard to the control of the treatment of the migrants.

51 The problem of preparing reports by illiterate distributors is a handicap to the system
of collection and analysis of treatment data. To find a solution to this thorny problem,
a study on the "Pictorial Form" designed accordingly, was undertaken in June 2002 in
Senegal. The study showed the potential use of this form as support for the
preparation of reports by the illiterate distributors after treatment. This form which
will be used by the national teams will have to take account of the socio-cultural
specificity of each country and even of each community.

Table 3: Ivermectin Treatment in the Programme Area in2002

EPIDEMIOLOGICAL EVALUATIONS

52. As with the CDTI, epidemiological evaluations were as in the past carried out
satisfactorily in 2002 by trained teams from the countries in collaboration with the

national coordinations. These activities are carried out mainly by the decentralised

Country

Number of villages to
be treated

Envisaged Treated

Geographical
coverage

o//o

Population

Listed Treated

Therapeutic
coverage

Bdnin
Burkina Faso

C6te d'Ivoire
Ghana
Guinea
Mali
S6n6gal
Sierra Leone
Togo

319
1,350

7,710
3,508

483

4,306

3t9
839

7,578
2,892

472

3,484

100%
62,1o/o

98%
82,4 yo

97,7 o

8t%

174,203
584,300

2,691,384
1,562,444

127,422

1,885,571

136,214
375,000

2,120,156
1,246,167

l0l,7l9

1,274,036

78,2yo
64%

79%
79,8 oh

79,8 0

68%

Total 17,676 15,584 88,2 o/o 7,025,324 5,253,292 74,8 o/o
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teams of the regions or the districts in each country, with the technical support from
the central organ and the logistical and financial support of OCP. They took place in
the original and extensions areas of the Programme. In certain countries (Siena Leone

for example), the OCP provided once again its technical assistance in order to

complete the training of the national teams, carry out the quality control of the

epidemiological evaluations/surveillance or to ensure their readiness to carry out these

activities independently after OCP. The epidemiological surveillance allows for the

verification of the epidemiological situation of onchocerciasis in the original area

where larviciding is no longer carried out. In the extension zones (western and south-

eastem) and in certain particular zones of the original area subjected to ivermectin

distribution or combined with larviciding, they also constitute an element for the

assessment of the impact of the activities undertaken.

53. From January to September 2002, more than 500 villages were evaluated in nine

Participating Countries including Sierra Leone. These evaluations were carried out in

the original area as well as in the extension zones. They involved 60 villages in Benin,

11 in Burkina Faso, 22 rnC6te d'Ivoire, 125 in Guinea, 106 in Mali,25 in Niger, 21 in

Senegal, 60 in Siena Leone and 81 in Togo. The traditional skin-snip biopsy which

allows for the assessment of prevalence, the intensity of the infection and the

appearance of new possible infections was used. The new infections are infections

occurring in children of less than five years who did not receive ivermectin treatment,

or in individuals who had been found negative before during two consecutive

evaluations. In addition to the the skin-snip biopsy, the large-scale tests with the

Diethyl-carbamazine (DEC patch test) continued in some endemic villages. The

epidemiological evaluations of 2002 will complete the cross-sectional evaluations

started in 1997. They will make it possible to have sufficient data illustrating a general

view and an evolution of the general epidemiological situation in the Programme area

before it comes to an end. They will be used as comparative data between the current

situation and the pre-control situation in the various zones of the Programme. Figure 7

shows the epidemiological map of the Programme area between September 2000 and

September 2002.

Epidemiological Surveillance in the original Programme Area

54. More than 160 sentinel villages in the original Programme area were evaluated by the

national teams in2002 in Benin, Burkina Faso, C6te d'Ivoire, Ghana, Mali, Niger and

Togo. The results are generally excellent in the majority of these basins under

epidemiological surveillance. The prevalence is around 0%o in the majority of the

villages. In Benin, the prevalence dropped from 59%oto l.L % on the Niger and its

tributaries. The same applies to several basins where the epidemiological situation

was particularly alarming at the beginning of the Programme. For example in

Koutayagou village in the basin of the Oti-Pendjari where the prevalence of 83.6%

(CMFL 29.8) in 1977 droppedto 5.7yo (CMFL O.l2), of the Sarmaga village in the

Ou6me basin with a prevalence of 82,6 (CMFL 34.44) in 1978 and of 7 % (CMFL
0,2) to the last evaluation in 2000. The maximum prevalence observed on the Red

Volta in2002 is7.4%o with a CMFL of 0,14 (in Saro).

In the basins which remain under ivermectin treatment like those of the Oti/Pendjari

and tributaries, the prevalences observed in the villages evaluated in 2002 range from

0o/oto 4.9%. The trends are excellent in the other basins of the original area in Benin

as on the Sota/Alibori, the Niger, and the M6krou where the prevalences have been nil
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in all the villages evaluated these last years, including 2002. On the Koumongou on

the other hand, the situation is not yet as expected. One notes prevalences around 34%

in certain communities.

55. In Togo, in spite of a remarkable fall in the prevalences in a greater part of the original
area (82.7o/o prevalence, and CMFL 17.78 changed to 2.3 prevalences, and CMFL
0.03 in 2000 in Landa Pozanda), the epidemiological data are not fully satisfactory on

the Oti and its tributaries (88.5 prevalence, CMFL 36.62 in 1976 and 21.7%

prevalence, CMFL 0.9 in 2001 in Titira, Bagan from 65.7 to 2.6 %).

56. In the villages evaluated in Burkina Faso in 2002, the prevalences are lower than 5 o/o

on all the basins compared to more than 80% (98.8%, in Dangoudougou on

Leraba/Comoe in 1978, 0o since 1994) in certain basins at the beginning of the

Programme. Incidence is almost nil, just as the microfilarial load of the communities.
Larvicide treatments were stopped in the basin of the Dienkoa in 2001 due to the

excellent results obtained after 12 years of larvicide treatments combined with the

treatment of ivermectin. In the Bougouriba/Black Volta basin, the highest prevalences

observed are of 6.60/o at Mouvielo, and 7.9o/o at Salibor, with almost no microfilal
loads.

57. In C6te d'Ivoire the prevalence rates which were higher than 60% before the

beginning of the operations are today globally between 0 and 5% although the

evaluations carried out in 2000 and 2001 showed a suspicious trend on the Upper-Nzi,
in the villages of Namayeredougou (6.1%) and Kobadara (9.2%) and on the White
Bandama in2002 (8.8% at Nagoungokaha).

58. In Niger the epidemiological situation remains excellent. The epidemiological
evaluation carried out in 2002 in 25 villages in the various basins showed zero
prevalences.

59. In Ghana, the epidemiological results are excellent with zero prevalences in the

villages evaluated in the basin of the Sissili and the Red Volta. On the other hand, the

epidemiological situation continues to be unsatisfactory in the basins of the Black
Volta (14.3%), the Daka (13.7%-15.1%) the Kulpawn/Ivlole (27.5%) and the Pru

(more than 20Yo prevalence). However, the trends are on the whole downward
compared to the previous results. Suitable arrangements accompanied by a reinforced
follow-up are in progress in collaboration with the national team of Ghana to improve
the geographic coverage of the villages and the therapeutic coverage of the

populations under ivermectin treatment.
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Fig. 6: Zones of large scale ivermectin treatment in the Programme area in2002

Figure 7: Prevalence of the microfilarial loads in the villages evaluated in 2002
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Epidemiological evaluations in the extension zones of the Programme

60. In the southern extension in COte d'Ivoire, the precontrol prevalence rates which
ranged between 20 and more than 30Yo are today of about 5o/o and 15olo maximum

since the installation of the CDTI in this zone in 1994. The epidemiological results are

satisfactory in the Sassandra basin which remained under seasonal larviciding
combined with ivermectin distribution until 2001. Larvicide treatment was stopped in
this basin in December the 2001. Prevalences vary from 0%o to 6.30/o and the
microfilarial loads around zero. On the Como6 and the Marahou6 the results are also

good. The same goes for the villages evaluated in the basins of the N'Zi and the

Bandama.

6l After more than four years of cessation of ivermectin distribution, an epidemiological
investigation was carried out in June 2001 in Guinea Bissau, in the basins of the Rio
Geba and the fuo Corubal. The prevalence is nil in the 12 villages evaluated in the

basin of the fuo Geba. In the basin of the fuo Corubal the prevalences are mostly nil
or very close to 0% with the exception of the Cobuncara village with a prevalence of
35.6% (56.7% in 1990 and 10.8% in 1997), Cuatche with a prevalence of 23.6Yo

(22.3% in 1990 and 2,2o/o in 1997), and Queue with a prevalence of I 1.8% (57 .3% in
1990 and l.1o/o in 1997).Investigations are on course for a better understanding and

confirming these results.

62. In Guinea, pre-control prevalence of infection was between 43 % and 88% but
currently ranges between 0 %o and lloh in most of the communities due to the strategy

of combined vector control and ivermectin treatment. However in the basin of the

Milo, an epidemiological evaluation carried out in January 2002 gave a prevalence of
29.2 % (Badala village). This situation deserves a detailed attention as much as the

basin of Kaba where the pr6valences vary 0o/o to l9.3Yo. The situation is excellent on

the Bakoye with prevalences from 0% to 2.lo/o. Prevalence also ranges from 0olo to

2.8o/o on the Niandan,lYo to l.5o/o on the Tinkisso, }Yo to 7 .9o/o on the Niger, to 15.7%

on the Niger/Ivlafou, and 0o/o to 2o/o on the Sankarani.

63 In the basins under ivermectin distribution alone in Guinea, the results are excellent.
The prevalences and the CMFL are nil in almost all the surveyed villages. Thus, they
go from |Yrto l.60/oin the villages in the Bafing basin that were evaluated in 2002.
The trend was identical in the villages surveyed in 2001 in this basin. The

epidemiological situation is also satisfactory in the basin of the Koulountou-Kolilba
and the Kolent6. A village of the basin of the Koulountou presents however a

prevalence of 2l.l% (CMFL 1.07).

64. All things considered, in Guinea, the epidemiological situation has seen a remarkable

improvement but vigilance must be maintained in certain points of some basins like
the Milo, the Koulountou, the Niger/Mafou etc.

65. In Senegal, simple epidemiological evaluations undertaken in May 2002 in 25 villages
of the basins of the Fa16m6 and the Gambia that have had ivermectin treatment alone

since 1988 showed excellent results. The prevalences vary from 0% 6.9o/o (Guemedie,

basin of the Fal6m6. Of 18 villages evaluated in the basin of the Gambia in 2002,
prevalences are nil everywhere except in the village of Ossounkala 1.3 o/o, in
Bamboya (1%) and T6p6r6 Diantou (0.4%). All the infections were noted in old
persons of more than 20 years. No new infection was observed in these basins.
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66. In the basins of the south-eastern extension in Togo and in Benin still under combined
larviciding and ivermectin distribution, the epidemiological evaluations carried out
showed satisfactory epidemiological trends on all the basins. In Togo, the basins show
prevalences lower than 5o/o and almost zero microfilarial loads, except in the specific
intervention zone (SIZ) of the K6ran, Kara and M6 basins, where the epidemiological
situation is not completely satisfactory. The villages show a drastic regression in
prevalence compared to the beginning of the control, from 85.1 to 2.5 oh. In 54

villages evaluated out of 65 in the southern extension, that is up 88 % participation
prevalence was lower than 5 %. Of 60 villages evaluated in Benin, 52 (87 %) had
prevalences between 0 and 5 o/o.The prevalence decreased from70%o to ll o/o on the

Okpara, 72.4% to 1.8 %o on the Zou. On the Mono and the Ou6m6, in spite of
prevalences around 20Yo to 30 o/o observed in certain villages, a downward trend was

noted. The Community Microfilarial Load (CMFL) are almost nil in almost all the

evaluated villages.

67 . An epidemiological evaluation was carried out in Jrily 2002 in 60 villages in the main

basins of the north of Sierra Leone by the national team in spite of the difficulties of
the ground. Technical, financial and logistics support was provided by OCP. The

situation is obviously poor. The following prevalences were noted in the survey :

19.8% (CMFL 0.61) in Mafuri in the basin of the Mabole and73.3Yo in Kotor (CMFL
9.4) in the basin of the Kaba. The prevalence at the last evaluation in this village
(Kotor) in 1996 was 34.7o/o with a CMFL of 2.l3.In addition to the epidemiological
studies, the current situation of the onchocerciasis in the country deserves additional
survey, such as a thorough entomological investigation and socio-demographic studies

to consider the best actions to be taken.

68. The epidemiological situation saw a certain improvement in the specific intervention
zones (Guinea, Togo). The epidemiological trends are declining but a sustained

attention and energetic actions must be considered for these zones both on the

entomological level as on the epidemiological level and the distribution of ivermectin.
The attention to these zones must not overshadow that for the other basins such as the

Ou6m6 and the Okpara Milo, etc. where some foci are noted to have relatively
unsatisfactory results. Siena Leone constitutes a special entity deserving a particular

consideration.

Ophthalmological evaluations

69. Ophthalmological evaluations were undertaken in Benin in December 2001 in the

basin of Ou6m6 and in villages of the lower Como6 in C6te d'Ivoire from February to

March 20OZ in order to measure the impact of control on the ocular lesions of
onchocercal patients in these zones. The results are encouraging just like those from
previous evaluations these last years in other basins of the Programme. One notes a

remarkable regression of the anterior eye lesions though there remains on the other

hand a stabilisation of those of the posterior lesion. No ocular microfilarae was

detected and there were no new cases of blindness from onchocercerciasis.

BIOSTATISTICS AND INFORMATION SYSTEM

70. In view of the forthcoming closure of the Programme in December 2002, the

Biostatistics and information system sub-unit (BIS) continued and intensified the
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transfer of the data-processing tools (equipment, programmes, data bases and user-

guides) to the Participating Countries. To this end a workshop was organised this year

which brought together the data processing specialists, the managers of data bases and

epidemiologists, to make an exhaustive diagnosis of the problems involved in the

applications and the corresponding data bases. Thus, the programmes of consultation

and analysis of entomo-epidemiological data were re-examined in detail and were

improved. The interfaces and the menus were also amended in order to facilitate their

use, the data banks audited and supplemented, and user-guides updated. The sub-unit

continued the entering and validation of the entomological and epidemiological data,

the data-processing assistance within the Programme by the maintenance of the

various equipment and source programmes, that of the local area network and the

associated services like the Internet and the electronic mail. This assistance also

relates to the continued training in data processing, the management of the various

data banks and their safeguard.

71. The update of the various data banks by the information collected on the parasite, the

vector and ivermectin treatment was undertaken. A particular effort was made for the

collection from the countries of more than 500 epidemiological evaluation files for the

entry and the update of the data bases. In the same way the bank of the data available
on CDTI from 1987 to 2002 initially entered by the countries were checked and used

by OCP. In sum, a detailed attention was given, within the framework of the updating
of the data banks, to routine analyses of ophthalmologic and epidemiological data, as

well as data on the distribution of ivermectin and those of the socio-demographic
studies carried out in the basins of the Tinkisso/lV1afou (Guinea), of Kara/K6ran/M6
(Togo), the Pru (Ghana) and the Koumongou (Benin).

72 With the support of an ophtalmologist and a statistician, a new bank was initiated
made up of the ophthalmologic data from 1974 to 2002. This bank comprises the data

of 239 villages with more than one hundred ophthalmologic indicators. The thorough
analysis of this data bank allowed the drafting of a detailed document on the evolution
of ocular parasitism, blindness and the ocular lesions.

73. With the collaboration of the University of Rotterdam OCP undertook the filing and

the conservation of all the data of the Programme in the form of "simple rectangular
files" independent of the formats of current software (VisualBasic, DBase, Access...).

These data collected since nearly 30 years with an operational and scientific aim, will
play a dominant role in future for the control of onchocerciasis, public health and

research activities. Each data bank was documented and referred in detail by
speciffing the goals, the history, the method of collection, the forms, the operations

used, coding, the data base, the calculated data, the definition, the mode and the

formulas of calculation.

74. Within the framework of the filing and conservation of the Programme's data, a

specific data base was conceived for the exhaustive census of the people having
worked for OCP from 1974 to 2002: OCP personnel, personnel of the Participating
Countries, consultants, Coordinators, hydrologists, national hydrobiologists and

entomologists, members of the Ecological Group (EG), members of the Expert
Advisory Committee (EAC). This historical bank will certainly be used as reference

bank for future research.
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75 With an aim of reinforcing the operational capacities of the Participating Countries of
the Programme for the data management, the Programme equipped national

coordinations, some districts and sub-sectors of each country with very powerful

computer equipment. The development of the capacities in the use of computer

equipment was reinforced. Training sessions were organised for the national teams to

enable them peruse, enter, validate and analyse the data collected during
epidemiological evaluations or ivermectin treatments. For an optimal transfer of
competence, these trainings concerned three technicians of each country: the agent in

charge of epidemiology, the entomologist and the data processing specialist or the

statistician. This is a thorough training of trainers on NewEpicros, VCUDataManager

and HealthMapper applications. The objective of this training is the appropriation by

all the participants of the various input tools, of consultation and integrated analysis of
epidemiological, entomological data and of ivermectin treatment. Data processing

specialists or statisticians were associated in this training with an aim of constituting a

team of resource persons capable of effectively solving problems inherent in the use

of the transferred applications. Finally the modules on the management of the data

were finalised.

76. The Programme gave a special attention during the training of the technicians to the

operational tool for integrated spatial analysis of the data collected within the general

framework of onchocerciasis control (epidemiology, entomology, ivermectin,
hydrology and hydrobiology) namely, the HealthMapper software, developed by the

HealthMap unit of WHO in Geneva in collaboration with OCP. This simple and

practical module for the decision makers and the technicians of the Participating

Countries is of an additional value to the traditional method of data analysis.

77. The Web site of the Programme is functional. That of the Library /Documentaion

centre, accessible only in-house, is also operational for consultation on the

bibliographical references and technical documents of the OCP and APOC

Programmes. For a popularisation of this information in the Participating Countries,

this site was transcribed on CD-Roms in the form of multimedia documents.

78. The local area network of the Programme was consolidated by the replacement of
certain equipment and the information processing system protected with powerful anti

virus. The process of a reinforced protection of the bulky scientific data from external

attacks is completed. The OCP assistant storekeepers were trained in computerised

management of stocks. Generally, the competence in data processing of OCP/APOC

personnel was reinforced and a special assistance was provided to WHO/AFRO for
the development of an application, and to the WHO representations of Burkina Faso

and C6te d'lvoire for accounting (imprest) and stock management.

INTBRDISCIPLINARY RESEARCH

Study of blackfly migratory movements and of the genetic variability of the vector
and parasite populations

79. After the launching of the activities of the Onchocerciasis Control Programme in West

Africa, the blackfly movements very quickly seemed to be a serious obstacle to the

success of the operations. Indeed, during several consecutive years (1975-1988), the

phenomenon of re-invasion negatively affected the output of vector control.
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80. In the search for an appropriate solution to this phenomenon, the Programme
reinforced considerably, its collaboration with various scientific partners. This
intensification of research resulted in a better knowledge of the dynamics of blackfly
movements responsible for the re-invasion phenomenon. These are seasonal migratory
movements capable of covering several hundred kilometres, and take place from the

south-west towards the north-east at the beginning of raining season due to the

monsoon (rise in the Inter Tropical Front towards the northern regions), and in the

opposite direction at the beginning of the dry season during the harmattan.

81. The intensification of the research activities also supported the refinement of the

techniques applied in the framework of OCP entomological research, in particular the

techniques of identification of the vectors and parasites. It was thus established that
the movements evoked above relate primarily the savanna species of the complex S.

damnosum. particularly S. sirbanum which colonises all the temporary breeding sites

of the savanna regions in the dry season, and many sites savanna-forest transition
zones during the rain season.

82. On the basis of these observations, OCP activities were gradually extended towards
the south (1979), south-east (1988) and the West (198911990). These extensions
resulted not only in the control of the re-invasion phenomenon, but also in the
effective control of the transmission in all the areas of the Programme.

83. The adoption of increasingly powerful tools for the study of the vector populations
made it possible to initiate, during last five years, research to reinforce the knowledge
in the genetic variability of the of S. sirbanum population movements as well as the
vectorial role of this species in the various foci of seasonal migration, particularly
those covering, from south-west towards the north-east, the areas of the north of
Sierra Leone, of the basin of upper Niger in Guinea and the middle Niger in Mali.
This research is undertaken through studies of experimental transmission, and the
intensive application of techniques allowing a fine analysis of the blackfly samples
taken in the basins concerned (mainly cytotaxonomy and techniques of molecular
biology as indicated in figure 8).

84. The first studies of experimental transmission made it possible to note the low level of
compatibility between the O volvulus strains of the centre-north of Sierra Leone and
the S. sirbanum population found in the Milo basin in the east of Guinea (parasitic
output: 0.16 %). This population of vectors on the other hand shows a more
significant vectorial competence with respect to the strains of O volvulrzs of the
savanna areas of Guinea and Mali (parasitic outputs respectively of 2.64 %o and
t.56%).

85. Preliminary results of the analysis of the samples of flies (larvae and adults) collected
during the studies show, that the zone of the investigations harbours at least three
populations of S. sirbanum of which only one seems to be involved in the seasonal
migrations evoked above.
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Figure 8 : Studies on blacklly movements
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Monitoring of the sensitivity to organo-phosphorous

86. In addition to the re-invasion, the resistance of flies to organo-phosphorous

(phenomenon detected for the first time in 1980 in S. sanctipauli s.s. on the lower

Bandama in C6te d'Ivoire) was one of the other main obstacles met by the OCP during

the first decade of its existence. Through the intensification of research activities on

insecticides, OCP largely contributed to the development of new larvicides or new

formulations of larvicides against blackflies. Thus, all the six insecticides introduced

in the Programme between 1980 and 1994 were definitively selected at the end of
intense investigations carried out on nearly a hundred larvicides or formulations by

the VCU research teams, in collaboration with several scientific and industrial

partners.

87. For more effectiveness in management of the resistance phenomenon, OCP initiated

the strategy of rotation of insecticides while reinforcing the network and the frequency

of monitoring of the sensitivity of the larval populations to operational insecticides,

particularly to organo-phosphorous. To this end, a data bank of sensitivity covering

the period 198l-2002 was developed between 199011992. This data bank which is
regularly updated by the research teams currently comprises nearly 5000 sensitivity

tests for all six operational chemical insecticides.

88. The analysis of the data of this important bank makes it possible to note that the

resistance to temephos is by far the most frequent, and consequently mobilises the

main part of the efforts of the monitoring teams (1053 tests). The highest levels of
resistance to this product have always been observed in C6te d'Ivoire, on the lower
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Bandama and the lower Como6, basins from which the phenomenon was propagated

in the savanna areas (undoubtedly due to the seasonal migrations of the blackfly

populations), and also in certain adjacent forest areas (basin of the Pru in Ghana).

For the period lgg)llgg3, a clear improvement of the levels of sensitivity to the

temephoi is observed for all the treated zone, although the traditional foci of
resistance on the lower Bandama and the lower Como6 are still active. From 1994,

this trend to the regression of resistance to temephos is maintained even and

reinforced on the large majority of the basins, including those of the south of the COte

d'Ivoire. Such a ruci.5 in the management of resistance to temephos is probably

related to several number of factors among which, must be mentioned, the addition of
the pyraclofos (1989) to the list of operational products, the rigorous application of the

straiegy of insecticide rotation, as well as the selective effect of permethrin to which

was added that of the etofenprox in 1994.

Apart from the traditional foci of resistance to temephos (lower Bandama and lower

Como6 in Cdte d'Ivoire), the evolution of the blackfly sensitivity to chlorphoxim /
phoxim was much easier to manage generally. It must be pointed out however, that it

was recommended to avoid the application of consecutive cycles of temephos /
phoxim or vice versa, due to the possibility of the development of a crossed

resistance.

The first case of resistance to pyraclofos occurred on the Marahou6 in 1991 after 16

consecutive cycles of spraying of this product (at the iequest of the Ecological Group

to evaluate the medium-term impact of the product on non-target fauna). The other

cases of resistance to the pyraclofos generally occurred following long periods of use

of this product for reasons of resistance to temephos. In all these cases, the insecticide

change generally resulted in a relatively fast return to a normal situation.

During these three last years (2000, 2001 and 2002), the maintenance of the

effectiveness of vector control activities has always been based on the rotation of
insecticides and the strict monitoring of the sensitivity of blackfly populations to the

three organo-phosphorous used by the Programme. Within the framework of the

application of ther. strategies, the restriction measures usually recommended were

reinforced. This is mainly the reduction of the number of consecutive cycles of
temephos (from 6 to 3 or 4), and of the more or less prolonged suspension of the use

of this larvicide on all the basins where a certain fall of the sensitivity is detected in

the blackfly populations (case of Niger in Mali from 1994 to 1997, of Sassandra in

C6te d'Ivoire since 1994 and Sio in Togo since 1999).

Thus, the risks of appearance or intensification of resistance to organo-phosphorous

are minimised considerably in this period of the end of the Programme, period during

which investigations have also been initiated to take stock of the sensitivity in the

river basins where the vector control activities have been stopped, after several years

of intensive larviciding. (figures 9 to 11)

92.

93
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Figure 9 : Susceptibility of the S. damnosum s.l.larval populations to temephos

(results recorded from 2000 to2002)
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Figure 10 : Susceptibility of the S. damnosum s.l.larval populations to pyraclofos
(results recorded from 2000 to 2002\
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Figure ll : Susceptibility of the S. damnosums.L larval populations to phoxim
(results recorded from 2000 to 2002)
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94. The results of cytotaxonomic identification obtained from the tests of sensitivity
showed that the larvae which tolerate the strongest concentrations of temephos (1.25

and 2.5 ppm) belong primarily to the S. domnosum s.s. species, whereas the lowest
levels of sensitivity to the pyraclofos are observed in the S. sirbanum. These

observations confirm many others carried out on various river basins, within the

framework of monitoring activities of the sensitivity to organo-phosphorous.

95. Lastly, on the majority of the water courses that are no longer on treatment for at least

5 years now, the sensitivity of the blackfly populations has been generally normal to
temephos and phoxim, and intermediary to the pyraclofos. For the basins on which the

treatnents were definitively suspended in December 2001 (Sankarani and Milo in
Guinea), the larval populations generally show a normal sensitivity to phoxim and

intermediary to both the two other organo-phosphorous (temephos and pyraclofos).

Improvement of the insecticide formulations

96. From 1995, research efforts on insecticides by OCP were centred on the reinforcement
of the operational performance of the formulations of operational insecticides with an

aim of improving the output of vector control activities. Following this new

orientation of activities, the techniques of insecticide evaluation were considerably
improved through new systems of bio-trials. Thus, the orbital shaker replaced the
system of mini-gutters for the evaluation of B.t H-14, while the system of "troughs"
was abandoned in favour of the magnetic multi-agitator for chemical insecticides.

97. Among the many investigations initiated because of the availability of these new tools,

those relating to B.t. H-14 have been of particular attention during these six last years.

Indeed, through many comparative tests in orbital shaker and in rivers, it is noted that
the two formulations of Bacillus thurengiercis H-14 used by the Programme
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(Vectobac 1AS and Teknar HP-D) have been considerably improved both in terms of
stability and in terms of cost-effectiveness of the treatments. With regard to chemical

insecticides, the operational batch of temephos currently used appeared to be the best

of all the experimental formulations tested during this last decade.

Training of the national teams

98. ln order for the transfer of knowledge to be as most effective as possible, the

technicians of the national teams now take part in a systematic way in the planning and

/ or the accomplishment of research work. They are involved more and more in the

daily activities of the VCU teams both in the area of entomological evaluation as well

as in the ground inspections and treatments. In addition to this active participation in

VCU activities, the nationals also benefit from the training schemes specially

conceived with an aim of equipping each country with an operational potential for it to
undertake any post-OCP entomological activity.

99. It is within the framework of these special programmes that the research team ensures

the training and the recycling of national entomologists to enable them not only to plan

and supervise the residual activities, but also to analyse the data collected, interpret the

results and take the necessary decisions for the operational plan. To this end, the third

generation of entomologists is cunently being trained, with 14 trainees coming from

six countries from the Programme (Benin, Guinea, Mali, Niger, Sierra Leone and

Togo), and one APOC country (the DRC). This will bring the total number of
entomologists having received this type of training given by VCU research teamto 37,

out of which3} arc from OCP countries.

Special entomological studies

a) Studies on Post-larvicide treatments

100. The studies on early detection of recrudescence and those on the impact of ivermectin

on transmission continued under the direction of the national entomologists of the

Participating Countries. These studies showed the capacity of the OCP trained

entomologists to implement these studies in their respective countries, and the

possibility for a national network of collection and routing of the flies to function well'
-Sorn. 

countries have initiated on their own, with the help of national financing or the

assistance from financiers other than OCP, entomological studies for which the

Programme only intervenes on technical issues and the identification of flies and of
parasites.

101 Following the cessation of larviciding in December 2001 on the basins of the Mono

and its tributaries, the Sio, the tributaries of the lake Volta, the Dienkoa, the

Sassandra, the Sankarani, the Dion, the Kolente, the Mongo and the Kaba, studies of
post-treatments were initiated on the catching points most representative of these

basins. These studies which are carried out at the same time as those initiated in 2001,

will have to be maintained in 2003 for those initiated in2002. The countries have been

sensitised and the national entomologists engaged are canvassing for the financing of
these post OCP entomological activities.
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lO2. In addition to this work which falls within the framework of the protocol set up by

OCP for the end of vector control operations, the national teams of Burkina Faso and

Mali undertook special studies (captures/dissections) in 2002 on the Bougouriba and

the Bakoye, to compare the level of blackfly infectivity with what it was when

ivermectin was instituted in these basins. In the case of Bakoye, it will also be a

question of comparing the results with those of the Gambia at Mako Senegal).

b) Other studies

103. The experimental treatment of Oti initiated in 1998 and which was repeated each year

in the dry season and at the beginning of the rainy season is continued in 2002. The

purpose of these experimental treatments which have been carried out for the 5'h

consecutive year (from 1998 to 2002) is to prevent the establishment of flies
transported by the harmattan (winds of the north-east) which come from the untreated

areas of north from Benin (Pendjari, M6krou, Alibori and Sota) on the main Oti.

104. The feasibility studies of ground larviciding continued in the specific intervention zones,

the tributaries of Oti, Pru, Mafou and Tinkisso during the 2002 dry season. Aerial

larviciding could be suspended and replaced effectively by ground larviciding on the Pru

for 23 consecutive weeks (from January to May), and eight weeks on the tributaries of the

oti.

105. The blackfly movements studies for the western zone of the Programme mentioned

above also concern to the eastem zone where captures were initiated in May 2002 at

catching points located in Ghana, Togo and the Benin. They should make it possible to

appreciate the possible impact of this factor on the unsatisfactory entomological results

recorded in the basin of the tributaries of the Oti in Togo. It will also mean responding to

one of the recommendations of the Rotterdam meeting (November 2001) on the impact

of the ivermectin on the transmission. Collections of larvae are carried out at the same

time as the captures of females biters as indicated in the protocol detailed above.

MACROFIL / FILARIASIS R&D

Clinical studies

106. A survey carried out in two onchocerciasis endemic foci in Ghana (Asubende in the

Pru River basin and Bui in the lower part of the Black Volta) 1997 by the OCP

Revealed individuals with persistent, significant microfilaridermia. Both foci had been

under prolonged vector control and had received multiple treatments with ivermectin.
As a working definition, individuals with: or > 10 mf/snip after 9 or more treatments
with ivermectin were labelled as "non-responders"; individuals who were skin snip

negative after similar exposure were termed "responders". The pathogenesis of non-
response could be failure or inadequate drug intake, sub optimal drug exposure,
adverse interactions, patient factors, parasite resistance and possibly other factors. An
open, case control study was set up to investigate the phenomenon. This involved the

OCRC at Hohoe, The Division of Oncho Control of the Ministry of Health Ghana,
The Noguchi Memorial Institute for Medical Research of the University of Ghana.
The aims of the study were to investigate whether the microfilaria and /or the adult
female worns of Onchocerca volvulus in non responders to multiple treatments have
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developed resistance to ivermectin and provide characterised parasite material to aid

the development of tools to detect such resistance.

107. The individuals were studied at the OCRC

History of drug intake was confirmed and reclassified on the basis of skin snip

findings
Underlying disease or adverse interaction with other drugs excluded
Re challenged with ivermectin and a pharmacokinetic study conducted
Determined the sensitivity of microfilariae at day 8 (% reduction on initial
counts, vector mf uptake and development on fly feeding)
Determined the sensitivity of adult worms at days 90 and or 364 (embryogtams,

skin microfilariae, fly feeding)
Parasite material saved for future probing for markers of ivermectin resistance.

108. From the OCP data base 16 cases ("non responders") were matched with 12

responders from the same foci and 14 individuals from an area (Todzi basin) without

previous ivermectin distribution ("ivermectin naive") or vector control. After re

examination of the cases and the responders there were 2l cases and 7 responders

1Q!. Human pharmacokinetic. safety and efficacy studies of albendazole + ivermectin /
DEC combinations. Due to the fact that the LF elimination programme could be

viewed in some areas as a coordinated programme with the Onchocerciasis Control

Programs, it was recognised that additional clinical studies addressing the PK, safety

and efficacy of ivermectin or DEC + albendazole were warranted. 3 studies were

initiated:

i) Albendazole * ivermectin safety, efficacy in LF and intestinal helminthes study in

Pemba Island (Dr. M. Dahoma). 1000 subjects including LF positive. The treatment

phase of this study has been compteted. The data analysis is ongoing and results are

expected by December 2002.

ii) Albendazole * DEC, pharmacokinetics, safety study (Dr. K. Shenoy) This study

has been terminated and has provided PK data indicating that there are no drug

interactions between albendazole + DEC.

iii) Alb + DEC safety, efficacy and PK (Dr. N. Kshirsagar) 1400 subjects from a LF

endemic region in India have been treated, the I year follow up (night mf, scrotal

and ICE card test evaluation) has been concluded. The study rvas extended to study

the effect of a second treatment and is expected to be finalized (two year follow-up)
in September 2002.

Moxidectin

I10. Moxidectin is a veterinarian product that TDR scientists investigated for its effect on

filarial worrns showing that it has a better profile than ivermectin. The

pharmaceutical company WYETH has conducted clinical, technical and regulatory

activities to define if moxidectin can be assessed in Onchocerca volvulu.s patients.

The results from the studies that WYETH has conducted have allowed defining the

dose range to be used in future efficacy and safety studies. The consultations with

UK and French drug regulatory authorities regarding the suitability to evaluate
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moxidectin in patients as well as the suitability of the clinical development strategy

was welcomed and endorsed. Current activities have been focused on the strategy

and design of the Phase II study to be conducted in OCRC, this was finalized during

a recent meeting at WYETH (August 20-21,2002). For this study to be implemented

a "Clinical Transfer Agreement" must be negotiated between WYETH and WHO, it
is expected that this agreement will be finalized by 3'o quarter 2002 and the study

could be initiated in October-November 2002. It will include 193 patients with
different levels of microfiladermia and eye disease, will compare several doses of
ivermectin against several doses of moxidectin addressing safety and efficacy with a

follow-up of 18 months. The results of this study will serve as the Go/noGo for

future phase III studies that will have to be conducted at several sites / countries. The

search for these sites was initiated during a recent meeting of APOC with the

National Onchocerciasis Coordinators in Abuja, Nigeria.

Pre-clinical research activities

Ivermectin resistance detection tool

I I l. In June 1999 a WHO sponsored meeting entitled "lvermectin Resistance in

Onchocerca volvulus: Tools To Detect It" was held at APOC/OCP headquarters,

Ouagadougou. This workshop concluded that it was feasible to develop a PCR-based

assay to detect ivermectin resistance or shifts in the allele frequencies at loci that

may serve as markers for ivermectin resistance in O. volvulus. Two focused teams

were formed, one in West Africa undertaking fieldwork and one international group

(The Product Development Team) undertaking laboratory studies.

During the first year of the project the identification of ivermectin resistance

candidate genes associated with ivermectin resistance in Haemonchus contortus and

C. elegans was completed in order to identiff genes likely to be associated with
ivermectin resistance in O. volvulus. In the second year, candidate O. volvulus
genes, based on experience in H. contortus and C. elegans, from "unselected"
(untreated areas) and "IVM exposed" populations were examined for polymorphism

and a short list of marker genes and their alleles were determined. The IVM exposed

Onchocerca came from people who had received at least 6 treatments with IVM. In
addition to the examination of candidate IVM-resistance genes, the Onchocerca EST

database was examined for all sequences in which there was evidence of
polymorphism and a number of polymorphic ESTs were identified. In the past year,

analysis of differences in polymorphism between the unselected and IVM exposed

worrns for both the candidate resistance genes and ESTs that showed polymorphism

continued. Three candidate genes had significantly different polymorphism between

the unselected and IVM treated worms. Nodules have been collected from more

regions, so that it can be determined whether differences in polymorphism can be

attributed to treatment history or to geographical source of collection. This analysis

of polymorphism in the identified genes, using the material collected from a wider
range of regions has continued. At the same time, two rapid PCR based assays hat'e

been developed for monitoring the frequency of resistance-associated alleles of one

of the identified marker genes in O. volvulus. Other genes showing polymorphic
differences, between untreated and treated populations of O. volvulus, will be further
evaluated and if shown to be reliable markers of ivermectin resistance in all regions

from which worrns have been collected, they will be developed into PCR based

assays to detect ivermectin resistance. So far one of the marker genes shows a strong

tt2
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positive correlation between the frequency of a particular allele and microfilaria

count after ivermectin treatment. At the end of the fourth year a robust PCR assay to

detect allelic changes in O. volvulus candidate genes in microfilaria will have been

completed and assessed on a large number of O. volvulus samples from several

regions in Africa. At this stage the assay should be ready for surveillance monitoring

in the field. This project will contribute to the sustained control of O. volvulus

through development of an assay to detect ivermectin resistance before resistance

g.r., become widespread in the parasite population. Early waming of resistance

development will allow alternative control measures to be introduced to eliminate

the resistance genes before they spread.

Optimization of DEC skin patch test

113. Based on discussions with LTS Lohman Therapie-Systems AG, a German Company

with expertise in transdermal drug delivery systems their expertise was assessed and

an agreement to perform work (APW) was established. This work has yielded 3

patch prototypes. On the basis of the results of a short term stability study one of the

formuiationr ihut were prepared have been selected. The selected formulation is the

most stable one, but nevertheless there was seen a slight decrease of the drug content

over the time. This decrease is very likely because some of the drug evaporated out

of the edges of the patches into the pouch material (the citrate has to be converted

into the free base in situ during the manufacturing process and that the free base is a

liquid at room temperature). Degradation products which could explain the loss of
drug have not beerrseen and in aged patches higher drug concentrations were found

in the center of the patch compared to the peripheral rim. In order to minimize the

losses, during the production of the clinical samples a more inert primary packaging

material will be used. The anticipated production date is the second week in

September 2}O},whereby the patches can be released until middle of November. At

this point the clinical studies could be initiated.

Drug discovery activities

ll4. For the identification of new drug leads for Filariases the group of TDR Drug

Discovery addresses filariases in the context of a multi-parasite drug discovery

approach.

115. Grant renewals. Two key research grants in the drug discovery are currently being

supported through MACROFIL

a) M. Kron (Michigan State University, USA) is using a rational, target-based

approach to search for inhibitors of B. malayi asparagine tRNA synthetase. Sixteen

niti from a high-throughput screen of a large diverse library are being followed up

by synthesis anA testing 
-of 

analogues. Two of six tested hits were toxic to cultured

adult worms at 25 micromolar concentration, but structure optimisation and

analogue selection, based on the en4rme's three-dimensional structure, are expected

to improve this activity. In addition, a unique lysyl tRNA synthetase from

Wolbachia has been expiessed, in preparation for a high-throughput screen on this

new potential drug target.

b) C. Behm (Australian National University) used RNA interference (RNAi) to

validate trehalose-6-phosphate synthase and two trehalase isoforms as potential new
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drug targets in C. elegans. Other enzymes are now being investigated as potential

targets.

116. Comooundevaluation

a) Tibotec. Screening of about 9000 compounds in Tibotec's T. colubriformis rn

vitro larval development test produced about 60 confirmed hits. All of these except 8

are from BioSPECS. Compounds that are available in sufficient amount and whose

structures are promising will be sent to S. Townson for further evaluation against O.

gutturosa.

b) S. Townson, Detailed study of many available antibiotics by S. Townson
(Northwick Park Institute for Medical Research; London, UK) suggested that

minocycline was the most promising candidate for furlher progression. An agreement

for evaluation of a large series of novel tetracyclines is under negotiation with Paratek

(Boston, MA, USA). Also, about 800 non-antibiotic compounds (mostly from GSK,

selected around pharmacophores with known or likely anti-filarial activity) were

evaluated for activity against adult O. gutturosa worrns in culture. About 30 were

further evaluated for activity against microfilaria in mice. Analogues of the most
promising active compounds have been requested for further studies including
antibiotics, pharmacophore-selected compounds from GSK, and potentially
teracyclines.

c) A focused collection of 220 additional compounds, selected around

pharmacophores with known or likely anti-filarial activity, has been purchased from
Olivia (Princeton, NJ, USA) and is now being evaluated by S. Townson.

d) A diverse compound library of over 10000 compounds will be screened for activity
against C. elegans in two assay systems that are being developed by Cambria
Biosciences (Bedford, MA, USA): one assay detects changes in nematode nuclear
functions, and the other targets enzymes in the worm's protein secretion pathway.

ADMINISTRATION AND SUPPORT SERVICES

Objectives, organization and operation of services

I17. The Administration and Finance Unit ensures support to the operational, technical and

scientific units of the Programme. Within the framework of the approved budgets, and

guided by a constant preoccupation of cost-effectiveness, it manages the human,

financial, and material resources of the Programme. For this purpose it has four
distinct sections: Personnel, budget and finance, transport & telecommunications, and

Supply and maintenance of equipment and material. Besides, the unit was also

conferred the sections on management of translation and organisation of statutory
meetings.



JPC23.2
Page 38

Administrative costs

ll8. The administrative costs of the Programme comprises three elements: various budget
lines of the Office of the Director; Administration and support services for the
Programme area and more particularly in Ouagadougou; a support to the Programme
by the Administration of the Headquarters in Geneva. The expenditure made from
1997 to 2001 for this purpose and their percentage compared to the total budget of the

Programme, is summarised in the table below.

Table 4.: Administration Cost of the Programme from 1997 to200l

The percentages remained relatively stable throughout the Programme, oscillating between

13 and l5%.

Budget and finance

119. Considering the importance of the expenditure in FCFA, the evolution of the rate of
the CFA Franc compared to the United States dollar has always had a major impact on

the overall expenditure of the Programme. In 2001, this exchange rate evolved from
705 to 737 FCFA for I US$, whereas the budget had been prepared on the basis of a
rate of careful exchange of 600 FCFA for I US$. The latter was maintained for the

preparation of budget 2002.

120. In view of the closure of the Programme, the number of bank accounts managed by

the Budget and Finance section is decreasing gradually: there remained about 12 in
August 2002, distributed in eight countries. The auditing of OCP accounts and that for
the national teams is carried out at the headquarters of the Programme, which ensures

their sound management in accordance with the standards in force. This year once

again, the correct practices were respected.

l2l. The Budget and Finance section continued to manage, within the framework of the

follow-up budget execution, accounting operations of the African Programme for
Onchocerciasis Control (APOC), namely payments, transfer of funds for the various

projects in the 19 countries of the Programme, and the recording of data on computer.

aCategories t997 I 998 r999 2000 2001

Office of the Director 763,847 879,727 688,230 609,851 599,140
Administration and
Support Services -
Ouagadougou

1,715,580 1,345,471 1,169,398 1,046,313 1,169,218

Support Services - Geneva 311,467 360,068 363,532 333,212 322,857

Overall Administration
costs

2,790,894 2,585,266 2,221,160 1,989,376 2,091,815

Total Programme
expendifure

21,110,457 17,206,221 15,025,927 13,860,579 13,960,910

% of administration costs 13,22 0/o 15,03 0h 14,78 0/o 14,35 0h 14,98 0

t
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122. The section continued to benefit from the support of the Headquarters in Geneva in

the area of maintenance and the operations of the computerised system set up for the

WHO regional office (ROAFI). It is the Ouagadougou personnel that updates the

accounting data bank.

Personnel

123. A progressive disengagement of the personnel, started about ten years ago is being

accelerated. A major stage was in 1993, with the passage of a great number of
personnel from the WHO status to special services contract which is cheaper and

closer to the national conditions of employment. The tendency continues, and

measures are taken to replace vacant positions only by temporary or short term

contracts.

124. Similarly, the Programme endeavours to orient the personnel, explaining the rights of
each one, and, supported in this by the efforts of the WHO/AFRO Regional Director
in the search of employment from the other organisations. Concretely, discussions are

on course for part of the personnel, in line with the qualifications of each one, to be

taken on by the organisations which will continue to work directly in the field of
onchocerciasis (APOC, the team for the special intervention zone after OCP), or
working within a larger health framework (MDSC, WHO/AFRO, WHO Country

Offices). Curriculum vitae have also been sent, with the support of the Programme, to

other organisations of the United Nations system or non-governmental organisations.

Some measures for further training complementary to those already implemented by
OCP in the past, are taken in particular in the fields of the secretariat, documentation,
data processing and laboratory work. For the Administration and the Support Services

in particular, two given fields are the subject of detailed attention: training and

improvement in techniques of telecommunications, training and sensitisation of the

drivers and mechanics to the maintenance of the vehicle fleet.

125. The Personnel section continued to place its expertise at the disposal of APOC, in
parlicular as regards recruitment, renewals of contracts, and specific measures in
period of great activity.

Supply and Services

126. This sector deals with the management of the assets of the Programme and diverse

services. Concerning the assets of the Programme, the work now consists of the

management of the purchases, stocks, as well as the liquidation of the obsolete or

surplus articles. All the inventories of movable and fixed assets were re-examined in
detail in view of the closure of the Programme. The management of these services

also includes a series of contracts relating to the safety and maintenance of the

buildings and the various insurance of the assets. The registries, faxes and telephone

services are also covered, as well as all the sequence of technical and administrative
operations necessary for the conferences and the travels related to the functioning of
the Programme.
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127. Purchases made and contracts signed in the name of the two Programmes, OCP and

APOC, are established as follows:

Table 5 : Purchases and transactions for OCP and APOC

a) Local purchases: they are mainly public services, telephone, insurance, fuels and

lubricants, some goods of equipment and supplies

b) International ourchases: all other purchases, via the Supply Service of the WHO

Headquarters, vehicles/spare parts and insecticides constituting the two main chapters.

Transport and telecommunications

128. This service is responsible for a vehicle fleet and a cortmunication network which

have always constituted the essential elements to the of the Programme. The fleet has

gone through a progressive reduction these last three years as the Programme draws to

a close and the taking on of its activities by the countries. It still comprises of 151

vehicles, of which 9l%o are all-purpose type which are made available to the national

teams for vector control activities and the epidemiological surveillance.

129. The Programme has a central garage in Ouagadougou, entirely equipped for
maintenance repairs of vehicles, and is equipped with the qualified personnel for this

purpose. This garage also includes a central store of spare parts which supplies four

satellite stores on the field. Available stocks have made it possible to avoid a gteat

immobilisation of vehicles. The purchase of parts have ceased since last year, and a

cleansing of surplus stocks continues. In addition, the service manages five fuel tanks

of a total capacity of almost 60 000litres.

130. The vehicles in good condition at the end of the Programme will be distributed among

the countries on the one hand, and the organisations concerned on the other: APOC,

team for the special intervention zones after the OCP, the AFROA4DSC,
WHO/AFRO and WHO country Representations. A formula is being elaborated for

the maintenance of the garage and its components by the various parties.

o

Place Period
Number of
orders placed

Numbers of
articles

Cost

(us$)

Local purchases 200r 646 979 564 8r7

lstsix-months of 2002 266 356 186 949

International
purchases

2001 137 457 | 466 694

lst six-months of 2002 JJ I 0 I 1 810 074
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13 1. The telecommunications network comprises 45 stations of radios/teleprinters installed

throughout the Programme Area, and a maintenance and repairs network in
Ouagadougou. Here again, a formula is being studied for the maintenance of the

whole network and the workshop to the benefit of health work in West Africa.

LIAISON, INFORMATION AND ADVOCACY ACTIVITIES

132. The liaison, information and advocacy activities continued in the current year as in the

past. Various meetings were organised by the Programme. The Programme also took

part in external meetings.

Meetings organised by the Programme

133. The annual meetings of the hydrobiologists and the Ecological Group was held in
Bobo-Dioulasso, from 4 to 8 March 2002. At these meetings the effectiveness of the

use of insecticides and hydrobiological monitoring as well as the quality of research

undertaken during the last three decades were underlined.

134. This meeting was followed, from 11 to 15 March 2002, in Ouagadougou by the ad hoc

session of the Expert Advisory Committee. This meeting discussed the specific

measures to be taken and problems to be solved at the ordinary EAC session of
September 2002 and before the end of the Programme.

135. Three extraordinary meetings of the national Coordinators and entomologists and the

personnel of OCP were also held in Ouagadougou respectively from 2 to 4 Apil
2002, from the 18 to May 20 and24 to 26 June 2002. They reviewed the actions taken

since the meeting of 2001, those to be taken from now to the end of 2002 arLd

prospects after OCP. These meetings were organised in country-specific groups and

were the occasions to discuss common problems among them and to consider their

solution.

136. On l0 May 2002 representatives of Evergreen Helicopter International came to
Ouagadougou to discuss aerial operations contract in the Programme area with OCP.

137. The Expert Advisory Committee on its part organised in Ouagadougou its twenty-
third and last session from the 23 to 27 September 2002. This meeting was an

occasion for fruitful exchanges between the Experts, national Coordinators and the

personnel of OCP and the MDSC. The committee also made recommendations for the

effective continuation of the activities after OCP and for the actions to be carried out

in the specific intervention zones.

138. A workshop on vector control data management was held in Ouagadougou from 16 to

October 18,2002.

139. The Programme organised the VCU/PET technical meeting of national entomologists,
Coordinators, the personnel of the head office and the operational zones of OCP, from
the 2l to 26 October 2002, in Bobo-Dioulasso. The main objective was to review the

status of preparedness of the countries, for taking on of activities and the action plans

worked out for the post-OCP period.

I
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140. It is also in this line that the Programme met the Secretary-Generals and the Director-
Generals of health and the national coordinators in Ouagadougou, from the 28 to 29

October 2002.

Meetings with other institutions

with wHo

l4l. A meeting of the Programme and staff from WHO Regional Office for Africa was

held on April 16 - 18,2002 in Ouagadougou to discuss the modalities for the closure

of the Programme and the related problems.

142. Like each year the Programme was represented at the World Health Assembly in
Geneva from the 13 to 17 May 2002.

With the scientific community

143. In January 2002 a delegation of OCP attended two meetings in Atlanta, USA. The

first, held from 20 to 2l was a meeting of the members of the Mectizan Expert

Committee and the second, from 22 to 24 of the same month, on the eradication of
onchocerciasis.

144. The OCP Director took part in a briefing meeting of Executives of the European

Union in Brussels, from 26 to 28 March.

145. In April 2002, the Programme was represented at a meeting on ivermectin resistance

in Geneva.

146. The Director also attended the meeting on Moxidectin from June 3 to 6 in Paris and

London, and in the meeting of the joint WHO/TDR committee from 24 to 25 June

2002 in Geneva.

147. Lastly, he attended the lOth International Congress on parasitology (ICOPA) which
took place in Vancouver, Canada, 6 - 10 August 2002.

With NGDOs, Donors and the Sponsoring Agencies

148. Within the framework of the development and continuation of partnership between

OCP and certain institutions involved in Onchocerciasis control, the OCP took part in
the 19'h NGDO meeting, and Donors conference that were held in Durban and

Luxembourg on March 25 and 8 to 10 October 2002 respectively.

149. The OCP also took part in the meetings of the Committee of the sponsoring agencies.

namely that of Brussels from the 27 to 28 March 2002, that of London from the 15 to

16 July 2002, that of Washington from 8 to l2 September 2002.

)

I
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With the Participating Countries

150. Like the previous year, the OCP continued its activities of information and

sensitisation of the highest authorities of the Participating Countries. Within this

framework, the Director of the Programme met the Health Ministers of Ghana in April
and that of Niger in July 2002.

l5 l. In the same vein, members of the EAC also undertook missions of information to the

Health Ministers and WHO representations in C0te d'Ivoire, Guinea (Conakry), Mali,
Senegal and Togo. In certain countries other government departments could be

contacted and sensitised on the need for supporting the implementation of
onchocerciasis control residual activities after the close of OCP.

Activities of the Library

152. For 28 years OCP has undertaken intense and varied activities which have constituted
during all this existence, an impressive memory made up of statistical reports and

complete series of documents on the meetings of the statutory bodies and others. The

whole of this immense source of information is available at the OCP

Library/Documentation Centre.

153. A project on the treatment of the technical documents and files of OCP and APOC
was initiated in September 1999 in order to place their respective data on an electronic
medium. The major concern underlying this initiative is to guarantee the conservation,
the classification, the access and fast consultation; to diffuse some references selected

by the means of Internet; to engrave on CD-Rom the bibliographical references and

the complete text of the scientific publications (published articles or scientific
reviews, personalised reports and some anonymous reports) produced by the fwo
Programmes.

Inventory

154. Inventory at the OCP headquarters in Ouagadougou: this operation was carried out in
all the units in 2002. The personnel of the service of documentation centre/Library
went to all the offices to help to prune those documents in duplicates, the drafts and

other documents judged of little importance by the occupants of these offices. The
inventory and the transfer were also undertaken in the operational bases.

Transfer of administrative documents

155. The arrangement, the transfer and the storage of all the significant administrative files
of OCP were carried out.

Scanning of documents and recording of bibliographical references

156. All the documents of the statutory meetings were scanned. CD-ROMs were prepared,

duplicated and distributed to the national coordinators. The technical reports of the

Vector Control and those of the Planning, Evaluation and Transfer Unit were also
scanned. Their bibliographical references were recorded in the documentary software
BiblioMaker. A provisional version is already available on Intranet. The
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bibliographical references of the book "Twenty years of onchocerciasis control" were
recorded and its articles scanned. They are also available on CD-Rom.

User services

157. For the period covered by this report, the Library saw an intense visit of external users

(OCP/APOC Experts and Consultants, Students of the School of Health and the

Faculty of Health, pupils of the secondary schools and also some pupils of the primary
school) thus a great demand for bibliographies, articles and information documents.

Relationships with other institutions

158. The Library maintains a good collaboration with the documentation units of other

Agencies of the United Nations system and other International Organisations based in
Burkina Faso. The Library is a member of the Association of Health Information
Libraries in Africa (AHILA). The Library practises the interlibrary
borrowing/lending.

Dissemination of information

159. With the aim of having the important documents of the Programme in electronic form
a project on the "data-processing of technical documents" was initiated. This action

aims at an easier dissemination and an information sharing of OCP and APOC with
the researchers and other recipients.

a

a


