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SUMMARY

(a) 1986 was primarily a preparatory year in the western and south-eastern
extension areas. 0n1y a smal1 part of the western area was treated and a major
thrust forward of the vector control operations j,s scheduled for 1987.

(b) The rainfall was less abundant as that of 1985,
first half of the rainy season.

particularly during the

(c) During the 1985-1986 dry season, an lncrease in some blackfly populations,
due mostly to togistic difficulties or the extension of resistance, was noted.

(d) With a few exceptions, all treatments were carried out by air with five to
six helicopters and a fixed-wing aircraft.

(e) The new multi-purpose spraying equipment functioned satisfactorily.

(f) Abate and B.t. H-14 were the two larvicides utilized during the Iow-water
period

(g) The globa1 strategy of seasonal larvicide rotations was implemented, with
chlorphoxim, permethrin and carbosulfan alternating with the two preceding
Iarvicides.

(h) A few focj. of resistance of savanna vector species to organophosphorus
compounds were detected and quickly neutrafized.

(i) The vector control results were of the same quality as those of previous
years

(j) The reinvasion phenomenon has been brought under control for the second
consecutive year in western Burkina Faso and north-western C6te d'lvoire thanks to
the treatment of the upper basin of the Sassandra in Guj-nea.

(k) The epidemi.ological evaluation results show that transmission has been
practically interrupted over the quasi totality of the central Progrsmme area and
that ocular onchocerciasis no longer constitutes an important public health
problem. Less satisfactory results were found in the villages of Goreba-Somun on the
tdhite Volta, the Bui on the Btack Volta (Ghana) and Pendle on the Dienkoa (Burkina
Faso).

(1) The Economic Development Unit finalized the preliminary report on the
evaluation of the socioeconomic impact of the Programme and the evaluation of the
ecological impact. It has laid the foundations of a future evaluation of the impact
of control in the extension zones placing suitable emphasis on the role of women as
an lntegral part. of socioeconomic studies.

(m) Research activiti.es have been centred mainly on immunodiagnosis,
differentiation of 0nchocerca volvulus strains, new larvicides and vectors.

(n) In collaboration with the Programme, the national teams have continued with
the monitoring of the aquatic envlronment as well as the colfection of pre-treatment
data in the extension areas.

(o) The Statistical Unit has carried out, in OCP headquarters, all the data
processing and all the analyses of the evaluation data. Partlcular emphasis has been
given to staff trai.ning. The development of a vector-parasite model has progressed
saLisfactorily, Microcomputers were utilized in the management of the aeriaf
operations.
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(p) Training has continued to give greater importance to disciplines related
to onchocerciasis.

(q) Plans for devolution in Burkina Faso, Mali and Niger have been prepared.

(r) Ttre Progranme is intensifying information distribution to the Donors, the
scientific community and the general public.

(s) The 1985 budget was !!.25'l inplemented. As of 31 August 1986, tne
budgetary situation already indicated a deficit because of the fall in the dollar,
the increase in general service salaries and in insecticide consumption.

VECTOR CONTROL

General

7. As a result of the decisions of the sixth JPC meeting, 1986 was, for the Vector
Control Unit, primarily the preparatory year for the western and south-eastern
extension of vector control operations and the evaluation of their efficacy. It was,
therefore, a year of reorganization of the Unit, establishment of evaluation
networks, collection of additional entomological, hydrological and hydrobiological
data, and planning and trying out of operational tactics capable of facing a new
entomological and geographical situation.

2. Ttre reorganizatj-on (see Figures 1, 2 and 3) was directed at a geographical
redistribution of staff, fron the central OCP area towards the periphery:
strengthening of the entomological bases of Bamako, Bouak6 and Kara, and preparatlon
for the transfer of the western aerial base from Bobo-Dioulasso to 0dienn6. The
setting up and/or the strengthening of technical teams in the head offices in the
east and, particularly, the west have been made so1e1y through the transfer of posts
and personnel, without establishment of new posts or recruitment. The
decentralization of the decision-making centres has been accompanied, in the western
and eastern operational areas, by a regrouping of the entomological teams proper and
those responsible for aerial larviciding, and by a strengthening of consultations.
The Unit's organization chart has, therefore, been greatly modified. A plan for the
repair, extension and improvement of the radio comnunication network is also
currently being worked out.

Meteorologlcal, rainfall and hydrological conditions

3. With the extension of the area to be controlled, the climatological situation
seems much less homogeneous. From an entomological point of view 1985 could be
considered as a year of more or less normal rainfalI. However, in the western part
it proved, after analysls, to be, in fact, the tenth year of drought although it
received more rain than in 7983/7984.

4. This resulted in the 1ow water being less pronounced in 1986 than in 1985 in
the original area. Although less sudden, the resumption of the rains and river flor,l
was earlier in 1986 than in 1985. The Intertropi.cal Convergence Zone (ITCZ), which
in December L9B5 moved downward to only latitude 7-BoN instead of l-5o, reached the
northern limit of OCP in mid-April 1986, i.e., a month earlier than in 1985 in the
original Programme area. In the west, in April-June, i.t exceeded by one degree
(1f-f3o1 the latitude reached in 1985 during the same season. While early in coming,
the 1986 rainfall remained moderate for a long period and well distributed especiall]'
in the lvest which, contrary to the east, vras wetter than in 1pB!.
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5, Consequently, the watercourses did not attain their maximum level until the
second fortnight of September. fn the southern half of the OCP area, this maximum
remained below the average and the values for 1985. In the east, the production of
the seasonal northern breeding sites was duly delayed.

6. This geographical variability of the seasonal climatic conditions justified the
diversification of the regional control tactics and an "adaptive decentralization"
of operations, since it influenced greatly the productivity of the breeding sites and
the species composition of the vector populations.

Overal-1 entomological lncidence

7. During the 1985/86 dry season, the considerable blackfly productivity potential
of the tributaries and sub-tributaries of the Niger 1n Mali and Gulnea were revealed
by i-nvoluntary and inopportune suspensions of larviciding.

B. The same applles to the rivers in the Atlantic basins in COte d'Ivoire, due to
the strategy of selective treatments against the savanna specles.

9. In the south of Togo and Benin (in untreated Phase V), the productive southern
breeding sites in the extension phase remained perennial after the 1985 rainy season,
but in 7985/86, the colonizatj,on of the breeding sites to the north of this phase and
phase III-East (northern Togo and Benin) was 1ate.

10. The product.ion potential of all the ldatercourses (basins of the Baou16, the
Bougouriba, the Niger and its tributary, the Sassandra) was very great in 1986 during
the highest water period.

11. The conditions under which production takes place in very high water breeding
sites on the major watercourses, how it is detected and the treatment strategy have
been updated.

12. As in 1985, in the whole of the original area, many smal1 tributaries which had
remained dry or unproductive for a decade (e.g., sub-tributaries of the Niger in Mali
and of the Volta in Ghana) were reactivated; 1n particular very productive breeding
sites extended a consj.derable distance upstream along the upper Nakanbe (formerly
White Volta) to the north of Ouagadougou.

13. As a result of heavier rainfaIl, the end of the 1985 rainy season was marked by
a considerable spread towards the north of forest species, which, exceptionally,
remained at high latj.tudes up to the beginning of tfre f9B5 dry season. 0n the other
hand, followi.ng a decade of drought, large concentrations of savanna populatlons (at
times the only species present) !,rere recorded on the southern pre-forest and forest
breeding sites of the lower Black Vo1ta, the lolver Bandama and Guinea.

Larvicidin operations

14. With the except.ion of the treatment of isolated breeding sites during the dry
season and of the northern part of the Bandiagara focus during the rainy season, alflarviciding was carried out from the air.

15. The aircraft fleet was composed of six and five helicopters during the dry and
ralny seasons respecti.vely and a fixed-wing aircraft throughout the year. A summary
of the 1985/86 flight hours ls given in Table 1. It shor,vs a 3O/" increase in flight
hours as compared with the same period in l9B4/85. This increase was due to:

(a) the increasing use of B.t. H-14 and other products fess efficient than
Abate, and which replaced it;

(b) the more general use of helicopters for prospection and checks on the
river network.
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(c) the preparation for the western and south-eastern extensions, including
location of breeding sites, the establishment of future treatment
circuits and the installation of the timnimetric network.

T$Ie 1. Larrldde ccna.qtlon ad fllsht hqrs

Ellght hors Insectiddes (lltres)

Lo/u
11 -
t2-
01/8s
02-
03-u-
05-
6-
07-
6-
09-

10/85
11 -
L2-
ou86
02-
03-u-
05-
06-
07-
08-
09-

139[.8
62:'8

4r7.2
1516.0

475.5

Cabosrlfan

tm3.o
2W8.O

Total
or/tolu
Tl@185

4422.n 4m1.O

4915.0

772.7
747.L
599.8
%6.0
47L.4

7726.5

16178.5
TotaI
or/10/8s
n/aft6

84-85 %

EH6

B.r. IF14 Chlorptodn Permthrln
Flxe&tdng

d rcraft Total Abdellellcopters

8837.m

2070.o

Ly24.3
81@.3
2@..4

751.8
LO21.2
559.0
558.3
%7.6
n3.4
2t7.o
390.r
474.3
6v.5
950.9
718.6

6936.70

1268.3
Lcr,23.6

4525.5
1892.3
488.6
2m.o
5(/+.5

27t&.5
tffi.t

L45&.7
3W2.2
32y7.4

L178s7.70

utz
2L%3
2L6r,8

17583
7?37

62t3
726

24t25
19980
2t3&
16205

13301

184457.m

5%.4
860.6
517.1
%.3
355.6
288.4
2t7.O
390.1
456.3
580.2
770.2
550.4

6726.@

L57.4
1@.9

4L.9
12.0
12.0
5.0

18.0
y.3

180.7
168.2

810.40

8935.8

t5p.2
L267.t
L%4.O
5596.4

35.0
82.2

IAL.9

1853.6

L9795.9

1365.3
287t.O

rzori.o
1691.O

9%.4
720.6
701.9
536.5
624.7
565.O
509.3
569.1
626.4

1139.4
1768.4
L925.2

10680.9

27581.5
7017.8
Q97.O
2fr2.6
1485.8
318.6
337.5

1638.6
ta55.7

72926.2
l7@5.7
?5549.6

1061%.6

+ 6777
+ 223L2
+ 23615.5

298trA.5

52810
tfi227

%96t1

t20724 + 226375.6

= 357099.6

212@
24L9t+

18190
7946.3

19352
14199
nL7

109

+ 9136.6
+ 4729

79L.8
661.8
701.9
536.5
624.7
565.0
509.3
569.1
610.1

1009.2
t444.8
t6y4.6

%58.8 to22.l

202.6
s8.8

16.3
130.2
323.6
290.6

- L6,97"+ 53,8:/" - 9,97" + 93,62+ 57,87" + 26,L7" + La,L7. * 194,37"
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16. The new multi-purpose spraying system developed jointly by the aerial spraying
company and OCP, after years of research and triaI, has come into fuII use in 1986 to
the satisfaction of all.

77. Trial-s have been carried out on the extension of the spraying intervals. They
appear to be possible without any major epidemiological risk in certain southern
savanna foci during the cold season, which limits considerably the duration of
application of this tactic and its impact on cost reduction. 0n the other hand, it
has been confirmed that, at the same latitudes, the interval of seven days may be too
long to guarantee 100% neutralization of pre-adu1t breeding sites.

18. The treatment tactics worked out in 1985 and particularly 1986 are
representative of those which will be applied j-n 1987 when the extension zones enter
the attack phase. They are characterized by a g1oba1 strategy of seasonal rotation
of tarvicides focused on the rainy season, a period of major risks; they provide for
a number of options in the scenarios for the use of the products. They are based
on:

the distribution of resistance to organophosphorus compounds, which
precludes their use localIy, defi.nitively or seasonally;

the characteristics of the available products (cost effectiveness, side
effects on the environment, risks of cross-resistance);

the hydrological conditions (which lnfluence the above characteristics);

the identity of the target vectors (which influence reslstance and the types
of transmission);

the dynamics of the target populations (abundance, anthropophilia, vector
role) in re1ation to the epidemiological patterns and the associated risks
of transmission.

79. With the exception of the second, these factors fluctuate much in time and
space. They call for constant and rigorous entomological, hydrological,
hydrobiological and epidemiologieal folIow-ups, a more flexible strategy and a more
rapid reaction, a "personalization" of tactics per basin and stretches of river, and
a weekly reconsideration of it by the entomologists responsible for decisions
concerning treatments. To this end, the computerization of the operational and
hydrological data has started taki.ng shape in the two aerial operations bases.

20. Simply speaking, Abate and B.t. H-14 are the two larvicides utilized during
low-water perlods. At high-water periods, the available five authorized larvicides
are used ej.ther simultaneously on different stretches or alternately in time. The
fact that a large-scaIe replacement of Abate by B.t. H-14 amounts, at present, to
multiplying the cost of larvicides by 2 and that of flight hours by 1.5, emphasizes
the need for a strict monitoring of the above factors.

21. With the return of very high discharges on the main watercourses in 1986, as
in 1985, the re-use of the high-water tactical princlptes defined in the 1950s-70s,
and which consist of a maximal longitudinal coverage of the river bed with long-carry
products, has been pursued,

22. The different farvicide rotation scenarios tested in 1!86 are those described
in the VCU plan of action and budget for 1987. Their application at the beginning of
1!86 was temporarlly hampered by extra-technical problems which either interrupted
treatments over vast areas (political events in December-January) or necessitated the
reduction of operations to a vital minimum to prevent a general resumption of
transmission (repeated disruptions of larvlcide suppfy up to the beginning of the
rainy season).
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Resistance

23. The extension of the resistance of the savanna vector species to
organophosphorus compounds in 1985/1986 is, indisputably, the factor which has
influenced most these scenarios, tactics and strategies.

24. The loss of susceptibility of the savanna species to temephos and chtorphoxim
(which had disappeared from the lower Bandama the only resistance site known since
1983) was detected on the extensive rapids of the Bui (B1ack Vo1ta, Ghana) in the
1tB! rainy season. AIso in Ghana, and in 1985, it was demonstrated on the Pru river
towards the end of the rainy season.

25. In January 1986, it was detected on the Baoul6 and the Bago6 in MaIi (Sudan
savanna regions) and then on the Sankarani (Guinea) in the western extension zone.
Except in one case (Pru), this emergence of resistance was associated with the
sympatric presence of resistant forest blackflies and savanna blackflies.

26. One of the major ensuing decisions was the exclusion of all specific treatment
against the savanna species with organophosphorus compounds in the case of such
associations. The application of this tactic has so far made it possible to eliminate
the resistant populations, prevent the spread of resistance, particularly in phase VI
of the Western extension, and even reintroduce Abate in the original area of Mali
which is under close entomological surveillance.

27. fn the Eastern Zone, the Pru is the only focus (very limited) of resistance to
temephos; it is also under control thanks to B.t. H-14, despite the initial
difficulties related to the type of vegetation. The strategy adapted tor 1987
provides nevertheless for a probable expansion of the phenomenon: furthermore, it is
based, as in phases VI.1 and VI.2, on the cfeaning up of the perennial sources of
reinvasion during the lowest-water periods to prevent migrations, and on selective
treatments which exclude the mountainous zones where the cost/efficiency ratio of the
treatments would be prohibitive and where the vector species (S.squamosum -S. ahense )

do not seem to be epidemiologically dangerous vectors according to OCP criteria.

28. Everywhere else, the susceptibility of the different species to the other
insecticides is normal.

Results of entomological operatiolrs

29, Although the 1984/8! annual transmission potentials (ATP) and annual biting
rates (ABR) cannot be established yet, the fly-catching and transmission results
seem, on the whole, to be of the same quality as those of previous years. The main
problem areas were the following:

in the dry season (beginning of 1986); the basins of the Malian tributaries
of the Niger and that of the Sankarani, under the combined effect of the
cessation of treatment and resistance; as mentioned earlier, the problem has
been solved; it did not have any influence on transmlssion in the cold
season;

during the reinvasion period, also on the Malian tributaries. The relnvasion
was particularly great this year in Mati (up to 1000 bites per man per day
on the Baou16) with two peaks, in June and July; it combined with excessive
spraying intervals following upon delays in larvicide delivery, and a season
during which the duration of larval life shortens. In the east, the
reinvasion of northern Togo was i-n places the greatesL ever recorded:
monthly blting rate (MBR) of 10 000 in July at Bagan, on the Mo;
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- during the period of rise in water fevel, particularly in COte d'Ivoire,
where the treatment of the Marahou6, the Como6 and the L6raba had to be
suspended temporarily to concentrate on top-priori.ty areas because of the
shortage of larvicides.

- during the high-water period; on rivers l-ike the Baou16, the Banifing IV
(Ma1i), the Bougouriba (Burkina Faso), the White Volta (Ghana), because of
high-water breeding sites that were difficult to detect by air and the
reviviscence of breeding sites on the tributaries. The use of intensive
reconnai.ssance by boat and helicopter and of localised cleaning up
operations proved to be effectj.ve in almost all cases.

30. Everywhere e1se, the situation was satisfactory. The following particular
successes should be noted:

the neutraliza+-ion of the reinvasion of north-western COte d'Ivoi.re, for the
second successlve year, by the treatment of t.he Guinean sources of
reinvasion;

the neutralization of the breeding-site complexes on the l-order Bandama;
after several months of suspension, a mainly savanna population was rapidly
expanding in this forest zone; an adapted protocol was developed after
several weeks of carbosulfan trials; the blting populations were contained
at an insignificant level- which vras holding steady several weeks after the
cessation of the operations;

the maintenance, up to the middle of the rainy season, of biting savanna
populatlons at insignlficant, levels in the complex of rapids on the "1o!der"
Black Volta (Bui region), a focus not controlled in 1985;

Lhe successful launching of larviciding operations, without interruption in
Guinea on the Sankarani and the upper Sassandra (phase VI.1), despite the
threat of resistance, thanks to the application of rotational tactics in the
western extension zone;

the identification of the causes of persistent residuaf transmission at
Pendle on the Dienkoa, the delimitation of the phenomenon in time and space
(in collaboration with the Epidemiological Evaluation Unit) and its
neutralization by the resumption of appropriate treatments and adequate
entomological surve j-l-1ance,

31. Despite a remarkably wet year, it has been possible to protect the Bandiagara
focus satisfactorily against transmlssion by the usual tactic of treatment of the
Yame basin from the ground. The progressive involvement of the l-oca1
hygienists/first-aid workers in the evaluatj-on of the operations has also been
continued.

Preparation for the ext.ensions

32. In the south-eastern extension zone, a vast programme has been undertaken to
update the cartography of the vector breeding sites of the different seasons and
reorganize the blackfly catching network. Many larvaf and adult f1y collections have
been made in the whole zone {'or identification of the vector specles.

33. The telebeacon network and the Argos receiving station instafled in Kara are
utilized routinely for operations, The necessary means for the repair of Ghana's
limnimetric network have been rnade available by OCP. The aerial operatlons data are
currently being computerized and a specialized team ls following the susceptibility
of the vectors to the insecticides.
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34. Fina11y, an original detailed and costed plan as well as a timetable of
operations, have been established to take effect from February 1987 (see Plan of
Action and Budget for 1987) and orders for necessary larvicides for the beginning ofl
next year placed at the end of August.

35. In the lr/estern Extension area, the establishment of the evaluation network is
continuing s1owIy because of delays in the signing of the bilateral agreements for
the loan of the national teams. A number of basic data (catches, dissections) are,
however, collected regularly in Guinea, Mali and Senegal in some sampling points by
national teams working under contract with OCP and supervised by national technicians
it has trained (27 teans visiting 10! points once per fortnight at teast). The
definitive selection of the entomological evaluation points is made in close
collaboration with the Epidemiological Evaluation Unit. The establishment of
operational bases by the Participating Countries and their equipment by OCP should
shortly become a reality at least in phases VI and VII, while supervisors for phases
VII and VIII will be trained.

36. At the same time, VCU is pursuing its programme of collection of information
on the identity of the vectors and their seasonal movements, potentials and roles by
means of helicopter-borne reconnaissances and seasonal task forces, mobilizing
substantial manpower and aerial logistic resources in regions which are difficult or
impossible to reach, particularly in Guinea and in the areas where the distribution
of the savanna and forest species overlap.

37. The strengthening of means for the measurement of flow rates and dosages is
topical in the whole Programme because of the actual or foreseeable use of products
that are less efficient (and therefore more costly), more toxj-c and more exposed to
resistance. This need is even more crucial in the Western Zone where the hydrographic
network is particularly dense (half of the total kilometres of river as against one-
third of the area of "Total OCP"), the discharges considerable, the limnimetric
stations rare and the access roads difficult. Under such condi.tions, only
teletransmission of river depths by Argos beacons can enable correct insecticide
dosages. Thanks to the intensive use of helicopters, an accelerated water gauge
installation and high-water gauging campaign has been launched and will be continued
without interruptlon in 1987. In Ju1y, on the Sankarani, the first phase of the
installation of a network of more than 40 Argos telebeacons whose data are regu1arl5'
transmitted and received was carried out. A hydrologist who has specialized in
teletransmission and computer science will be attached to the 0dienn6 aeriaf base and
two national hydrological teams wiII be added to the entomological teams in Guinea.

38. Campaigns were undertaken periodically t.o measure the susceptibility of
S.damnosum s.1. larvae to the larvicides while waiting for the setting up soon of a

specialized surveillance unit in each national team

39. A mixed hydrobiologicat team (invertebrate biologist and ichthyologist) was

set up in 1986 in Mali and Guinea.

EPIDEMIOLOGICAL EVALUATION

Activities of the Epidem ioloEical Evaluation Unit

40. During the period covered by this report, the Epidemiological Evaluation unit
(EPI) surveyed JJ viTlages, uslng the detailed protocol in 19 of them, and examined
15 O7B persons. Following the recommendation of the fast JPC that OCP should not
relax its vigilance in the central zone and the prevlous conclusion that light
transmission might theoretically remaln undetected during many years of control, the
evaluations had concentrated on those areas for which the results of previous
epidemiological evaluatlons had not been sufficiently conclusive or for which the
entomological results have not always been satisfactory. Especially important in
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this respect were the evaluations done in the North of Ghana along the Red and White
Volta basins. Furthermore, fo1Iow-up surveys were done for the first time in the
intermediate zone between forest and savanna in COte d'Ivoire. The detailed
evaluations in the central OCP area were done to confirm the projection that active
ocular onchocerciasis would become very rare after 10-11 years of vector control.

41. In the western extension the Guinea and Mali national teams have been
operatlonal, the Senegal and Guinea-Bissau teams have completed their training and
the team of Sierra-Leone has been selected. In Guinea, 58 villages have been
evaluated, of which 10 were visited by the ophthalmological team of 0CP, and B 656
people have been examined. In Ma1i, 58 villages have been evaluated and 10 446
peopfe examined. The purpose of these surveys is to complete the epidemiological map
of the h,estern zone and to provide further base line data for the future selection of
fo11ow-up vi11ages.

42. A number of special studies were undertaken during this period. Migration
studies were carried out in southern Mali and they indicate that migration has only a
minimal impact on the prevalence and intensity of infection in the area surveyed.
The first phase of the Farako study on the effect of interrupting vector control in
an area where the prevalence has become very 1ow because of prolonged vector control,
has been completed. Quality control tests for census, microscopy, medical and
ophthal-mologlcal examinations were conducted by OCP personnel and the Malian nationaf
team. The results h,ere satisfactory with the exception of those for the medj.cal
examination because of the inadequate definition of dermatological signs.

43. Two important workshops were held durlng the period covered by this report.
The first workshop reviewed all epidemiological methods in the context of the
changing epidemi,ological pattern in the OCP, the preparation for devolution and the
need for a simplified evaluat,ion in the v,restern extension. Various practical
recommendations were made and these are being followed up. Studies have started to
evaluate alternative, and possibty more sensitive, screening tests for onchocercal
i.nfections and to determlne the potential individuals with 1ow infections to become
sources of transmission. Manuals of procedures are being developed and field tested
The second workshop reviewed the ophthalmological methodology and new survey forms
were developed which a1low a more precise classification of the various signs of
ocular onchocerciasis while at the same time enabling a better description of other
eye diseases of public health importance.

44. In spite of the fact that the evaluations were concentrated in areas where
residual transmission might possibly have occurred, the results u,ere very
satisfactory. No skin-snip-positive children, born after the start of the Programme,
were detected j.r. 47 of tine 52 villages surveyed, against an expected number of over
!00 infected chlldren had there been no control (see Figure 4). The Community
Microfilarial- Load (CMFL) had continued its vlrtual linear decrease in nearly all the
villages of the central area and had fa1len by more :ulran )O"/" after 10-11 years of
control to values far below those associated with severe ocular pathology in non-
controll-ed areas (see Flgures l, 6 and 7). The period of vector control is
approaching the estimated average life span of an onchocercal infection of 11-12
years and the predicted accelerated decrease in the prevalence in adults is now
becoming very discernible. In one initially mesoendemic village along the Koulpeolgo
river in Burkina Faso the prevalence of onchocerciasis infection in the populatlon
has already fa1Ien to zero.

Results of the fol-1ow-up evaluations
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4g. The results of the ophthalmologicat examination of the population of 11

indicator villages have confirmed the conclusion that ocular onchocerciasis no longer
constitutes a problem of public health importance in most of the central OCP area.
Microfilariae are no longer found in the cornea, where they were already rarely
detected after 6 years of control. Consequently, new sklerosing keratitis lesions,
once a major cause of blindness during the pre-control period, are no longer found
today. The Community Microfilarial Load in the Anterior Chamber of the eye (CMFL/AC)

has now also fallen to a value close to zero. The remarkable decrease in
microfilarial infestations of the eye during the first 10 years of vector control
explains the extremely low incidence of new lesions of the anterior segment of the
eye. In fact the most strl'.king ophthalmological observation is not that of
appearing, but that of disappearing anterior seguent lesions, a phenomenon which is
now confirmed and involves as many as one-third of the anterior segment lesions
diagnosed at the pre-control survey. However, some incidence ofl eye lesions was
sti1l observed at the posterior segment of the eye and a more detailed analysis,
presently going on, is expected to clarify the significance of these findings. The
important improvements in the ophthalmological situation are clearly reflected in the
prevalence of blindness, which shows now a significant decrease in all age groups
(see Figure B).

45. The large number of evaluations done in North Ghana have indicated that the
epidemiological situation i.s very satisfactory in most of the area. Noteworthy are
the significant improvements along the Kulpawn river for which an insufficient
decrease in the CMFL had been reported to the JPC in 1t84. The most recent results
show an accelerated and very significant falt in the CMFL during the last years whife
to date no infected children have been detected along this river. AIso along the
neighbouring Sissili river onchocerciasis is no longer a problem of public health
importance though one child, born after the start of control, was found to be
infected. However, this case is probably only an isolated case of infection because
the child concerned comes from a village where all other indicators, including those
from the ophthalmological examination, show that the disease is under full control.

41. Satisfactory control cannot be claimed for the village of Goreba-Somun,
located on an affluent of the tihite Volta south of the Kulpawn, where three infected
children were found, no decrease in the CMFL was observed and also other statistics
indicated that significant transmission had taken place during the last live years.
VCU has studied the situation and extended larviciding to three untreated affluents
of the lrlhite Volta. Residual transmission has also been demonstrated for a village
on the Black Volta near Bui, with one infected child and an inadequate decrease in
the CMFL. This finding was not rea11y surprising because vector control has always
been difficult in this area which contains the largest breeding site in the OCP, and
ATP's have exceeded values of 500 during several years.

48. Not rea11y expected were the disappointing results for the village of Pendie
along the Dienkoa river near Bobo-Dioulasso, even though it h,as in this village that
one child of the age of 4 years was already found infected in 1983. Four additional
infected children were detected this time and the various other epidemiological
indices indicate that all age groups have been affected by a resurgence in
transmission during the last 5 years. The ophthalmological examinations have
demonstrated that this has fortunately not yet resulted in a serious public health
problem. An extensive survey in the sumounding areas was immediately undertaken and
it was concluded that transmission had been limited to a 10 km stretch of the
Dienkoa, a conclusion similar to that of the entomological evaluation which has been
rej.nstated in this area. Vector control has again been extended to the breeding
sites concerned.
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49. The fo1low-up surveys in the intermediate zone in COte d'Ivoire have enabled
for the fj-rst time an epidemiological evaluation of the impact of vector control in
this area where, according to the entomological evaluation, resistant forest vectors
have often been present in high densities resulting 1n high ATP's while this zone is
also partly subject to reinvasion from Guinea. Given this background, the results
were better than expected, and only three infected children were detected against an
expected number of !0 had there been no control. Especially satisfactory was the
significant improvement in the ophthalmological situation in the Dimbokro focus which
had initially a severe savanna type of onchocerciasis with very high blindness rates.
Disappointing were the results for part of the Marahou6 river which indicated that
significant transmission had occurred. However, it coutd not be determined if it
concerned transmj,ssion of the blinding form of onchocerciasis or not, and this
question remains unresolved in a large part of the intermediate zone.

Conclusions of the evaluations

50. The large number of evaluations done in the central OCP area continue to show
that vector control- has been very successful indeed with the virtual interruption of
transmission in most of the area. 0phthalmological examinations have shown that
actj.ve ocular onchocerciasis is no longer a problem, the initj,al reservoir of
infection continues to decline and the faI1 in the prevalence is accelerating. The
emphasis in the central area is now shifting from the evafuation of the impact of
vector control on transmission to questions of residual reservoirs of infection, risk
of recrudescence of transmission and future surveillance under devolution.

5L. The results of this year have al-ready shown that localized residual reservoirs
of infection will be encountered and that alternative interventi.on strategies,
probably based on the addition of chemotherapy, need to be developed. The success of
such alternative strategies will depend on the size of the areas to be covered, and
our results today suggest that such reservoirs will be limited to smal1 areas where
vector control-, according to the entomological evaluation, had met with difficulties
in the past and for which it was not surprising to discover epidemiological evidence
of residual transmission. The unsuspected problems in Pendie may be a warning that
other surprises may be encountered in the near future, but most 1ike1y such surprises
will also be very localized.

SOCIOECONOMIC DEVELOPMENT

52. Following the observations made during the last JPC meeting, the Economic
Development Unit (ECO) has carrled out additional analyses necessary for the
finalization of the preliminary report on the evaluation of the socioeconomic impact
of the Programme on the development of the onchocerciasis-protected areas ten years
after the start of the blackfly control operations.

53. In para11e1 wlth this work, studies have been conducted to 1ay the foundations
of a future evaluation of the impact of onchocerciasis control in the extension
areas.

54. Moreover, the evaluation of the ecotogical impact of the Programme has been
continued with the French Institute of Scientific Research for Development through
Cooperation (0RST0M). The role of women in, and their contribution to, the
socioeconomic development of the reclaimed areas is also the subject of studies
conducted or planned in the seven countries in the initial OCP area.

Evaluation of the socioeconomic impact of ten vears of onchocerciasis control

55. The analyses covered fields such as population movements, land occupancy
dynamics, productivity, socioeconomic development and subsequent envi,ronmental
changes.
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56. lihile rural-urban migration continues to be of concern to planners, a
redistribution of rural population is noted: the dense areas are becoming less so,
the "empty" valleys are being populated or repopulated. The mesoendemic and
hypoendemic areas seem to constitute, in that order, the privileged destinations of
migrants, while the departure zones are primarily the areas between rivers.

57. The villages in the hyperendemic areas have remained quite stable during the
period 7975-7985.

58. Imagery interpretation and cartographic studies have been continued in Benin
(Mekrou vatley), Togo (Kara vaIley) and COte d'Ivoire (va1leys of the Bandama, the
Sassandra and a tributary of the Niger). Wherever it was possible to carry out
diachronic studies the results are quite marked: although the evolution of the
development of the protected valleys has certainly occurred at different paces and
with varied modes, it has remained sufficiently intense to reflect the vitality of
the agricultural populations in the region. The cultivated area/utilized area
proportions were high in 1985:

- more tnan 6O% in the Mekrou and Kara valleys;
- between 2J'/" and 481 on the White and Red Valleys;
- much Iower (2O"/,) on the Black Volta and the L6raba.

59. Analyses for Burkina Faso show that the dynanics started real1y after 1970
(see Table 2).

60. There have been marked increases in crop and livestock productions. Mil1et,
sorghum and maize which are the staple food in this Sudano-sahelian region owe their
rise to the increase in cultivated areas. For cotton, on the other hand, the Sreater
part of the lncrease is due to improvements of yields.

6t. The revival of economic dynamism in the region has only been possible thanks
to a population safe from onchocerciasis transmission and having relatively rich and
vast areas.

62. The development process on which the populations have embarked is
characterized:

- on the one hand, by an appreciable equipment of the farms with production
and transport facilities such as animal traction implements (t3"/" of L}:e
farms have one) , carts (75/") , mopeds (27/"): 9% of the farms where the
household head is an onchocerciasis patient have an animal traction
implement as against 2!"/, for the others;

- and, on the other hand, by the establishment of collective equipment thanks
to their progressive commitment made possible by extension services (though
on a small scale) and the development of a cash crop, cotton.

63. This process has, however, come up against constraints such as insufficient
facilities, unavailability of safe drinking water and lack of agricultural loans for
food crops. It ca1Is for caution and coordination of strategies so as to avoid risks
of artificial land saturation, deforestation and, in the long run, degradation of the
soiIs.

!r]estern extension

64. Advantage has been taken of the western extension of the Programme to lay the
foundations of a survey that conforms to the epidemiological situation.



JPCT .2
( ocP/PR/86 )

page l-5

65. A series of questionnaires have been sent to the national teams to assess
their applicability. Data collection will be carried out in November and December,
at the end of the harvests. Basic maps are being prepared in collaboration with the
OCP Epidemiological Evaluation Unit.

66. The objective is to have readily available, relevant tools for the future
evaluation of the impact of the disease on the economic performance and social
conditions of the populations concerned.

Contribution of women to the socioeconom ic development of the protected areas

57. In response to comments expressed about the importance of women, action has
been taken to place suitable emphasls on the role of women as an integral part of
socioeconomic studies.
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Table 2. - Land occupancy (in'/,\ and its dynanics since the start of the
Programme

Study area 1 2 3 4 5 6 7 I 9

Red Volta, Ghana
Right Bank, south 11oN

Red Volta, Ghana
Left bank, south 11oN

Red Vo1ta, Burkina Faso
North of l1oN, right
bank
Red Vo1ta, left bank
Burkina Faso, north
of 11oN

a
b

a
b

20

4t

(c) 27

(c) 13.3

24.5

71 .8

72.4

37

20.7
8.7

58
33

762

u8

0.8
1.3

2
4.8

9.L

9.7

+

+

+

+

lihite Volta, right bank,
Burkina Faso, Bissa

White Volta, left bank
North of Mossi country,

Burkina Faso,
including AW

White Vo1ta, Yeriba
Burkina Faso

White Volta, right bank
including AVV

La
(c) B

(d) 14

0

(c) 72

(c) 2.6
0.5

2a
t9

45.8

23

4z

22
t7

t45

2tB

00

253

714
340

B.4t

10. 1

L2.L

2L

38
1

2

+

+

+

+

Total White Volta 9.2 30. 1 295 12.2

Bougouriba/Black Volta -
Burkina Faso including
(south of 11oN) Dagara

Birifor

hliile

Lobi

(c)
7,5

6

13.4

t7.5

72.9

LO.7

15.4

72.4

73

-Qlu

t5

7.8

6

6

1

3

6

5

0.8

+

+

+

+

Como6 - Burkina Faso
South of 11oN

Black Volta Sanandeni

Keralie, Saint-Pierre
North of 11oN

(f ) 2.4

(e) 3.3

(h) 4. r

t2

76.7

25

384

378

500

6.0

5.5

6

+

+

+
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Table 2 (cont. )

lrlestern L6raba
South of 11oN - Burkina Faso

L6raba right bank
COte drfvoire South of 11oN

Central L6raba,Cote dr Ivoire

(c) 3.6 13. 1

10

zrb

236

L200

IL.6

77.2

26.32

B

+

+(c)

(c)

2.3

o.7 +

1 ) Percentage of utilized land/area available before the start of the programme in f2) Percentage of utilized land/area available in 7984 io /"
3) Global increase in utitized tand in I
4) Annual increase in utilized land
!) Permanent forward edge
6) Impermanent forward edge
l) Discontinuous land occupancy without forward edge in villages
B) taem with immigration of non-natives
!) Idem with intercalary settlement of natives

1a. Cultivated area
2a. Cultivated area

) 1960-1984
) 1978-1984
) 7972-1983
) 1972-7984
) 7974-7983
) 7956-1983
) 1952-798t
) 7952-1983

a
b
c
d
e
f
c
h

Source : oCP/ECo 7983/t984/1986
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RESEARCH

Medical

Immunodi-asnosi s of onchocerciasis

68. Research for the development of an immunodiagnosis test capable of detecting
early onchocercal infections is progressing with regard to sensitivity. A longitu-
dinal study carried out in a hyperendemic area of ongoing transmj,ssion over a period
of three years has made it possible to detect serum antibodies against 0.volvulus in
exposed children one to three years before skin microfilariae. Among the tests used,
those detecting rgEs are the most sensitive for prepatent infections.

69. The improvement of the immunodiagnosis towards a better specificil-y is sti11
the major concern. Several groups are working to identify the specific epitope for
O.volvulus. A number of monocl-onal antibodies have been developed already. They are
being characterized with respect to an epitopic map of the circulating antigens to
define species specific domains which may be ideal for a diagnostic assay.

Differentiation of 0.volvuIus strains

70. Research to differentiate between the savanna and the forest forms of
0.vo1vu1us, using various techniques, is continuing in several laboratories. The use
of recombinant DNA technology is the most promising approach. A DNA probe recently
developed from adult Q.volvulus hrorms of the Liberian forest was found to recognize
DNA of various isolatG of O.io1vulus of the Liberian forest but not that of
O.vo1vulus of the savELnna of MaIi or various other hel-minths.

Insecticides

77. The screening of new products and formulations has remained the top priority of
the special-i-zed team whose headquarters has been transferred from Lom6 to Bouak6.
This tean now comprises five professional staff, four technj-cians and ten laboratory
assistants and is responsible, at the same time, for the folIow-up of susceptibility
of the insecticides. It has continued to maintain close relations with VBC.

72. Sma1l-sca1e gutter and river screening has been focused on several new
formulations of permethrin and a few other pyrethroids (alphamethrin) I several are
more promising than the operational formulation of permethrin; none has so far
revealed any decisive advantage over it. Other formulations of carbosulfan are also
being tested for comparison with the operational one.

73. The screening of lGRs is being continued on a sma1l scale but none of the
formulations tested is on the point of becoming operational.

74. A batch of a third brand of Abate is being used experimentally on a river basin
with a view to adding it to the two operational formulations.

75, The best propects for the improvement of formutations concern B.t. H-14. Three
companies are producing experimental batches superior to the present operational
product (Teknar HPD); one product is apparently as effective as the latter
operationally.

76. Teknar HPD has definitively and completely replaced the former Teknar since the
beginning of 1p86. It presents three main advantages: the effective concentration is
less than 25'/,, no prior addition of water is necessary (37"1 reduction of volt'.mes to
be sprayed and simplification of the logistics); increase in the ceiling of
helicopter-borne utilization from 50 to JJ nJ/sec.; possibility of application by
fixed-wing aircraft, up to 2Jo nJ/sec. if necessary, thanks to an inproved
viscosity.
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77. Studies have demonstrated correlation between the loss of efficacy of B.t. H-14
formulations and increase in the concentration of algae i.n suspension in river water.
This can reduce by two to three times the efficacy of HPD during 1ow water in the hot
dry season.

78. In 1985, during the high-water period, large-scale river basin trials
(helicopter-borne larviciding for several consecutive weeks) were carried out
successfully on permethrin (middle Sassandra) and carbosulfan (White Bandama).
7)86, a new series of carbosulfan trials on the lower Bandama made it possible to
confirm the performance of this product under the difficult conditions of the big
breeding site complexes.

In

79. Other large-sca1e trials of shorter duration were carried out on a nehr
formulation of B.t. H-14, as well as the alternation of chlorphoxim with permethrin,
with a view to utilizing the negative comelation between the susceptibility of the
larvae to the organophosphorus compounds and pyrethroids to re-use chlorphoxim in the
resistance areas.

80. During its annual meeting held in April 1986, the Insecticide Research Group
expressed concern about the slowing down by the companies of proposals regarding
radically new products and the absence of a "universal larvlcide" in the existlng
arsenal. It highly recommended that a campaign shoutd be undertaken to j.nform the
insecticide industry about OCP's specific needs and to revive their interest in
them.

81. In collaboration with specialized institutions, studies have been carried out,or are being pursued, on the genetic mechanisms of resistance, the behaviour oflarvicides formulations in running water, and the forecast of carry and linear lossof efficacy of formulations.

82. Operational research has made it possible

to develop a universal and high-performance application system appropriate
for aerial treatments;

to bring into operational use the Argos/chloe/Elsyde system for the
teletransmission of limnimetric data;

to define comparative performances and relative costs of utilization of thefive usual l-arvicides under the different utilization conditions (see
Tables 3 and 4);

to define the rerative risks of appearance of resistance according to
basins, seasons and insecticides;

to develop annual treatment scenarios for all
the "Total OCP";

the hydrological basins of

to standardize emergency intervention procedures
failures.

for operational treatment
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Table 3. - Comparison of products operational in OCP

A. Performance

Table 4. Qqmpar+son of products ope

B. Cost-effectiveness and resistance risk

Compound

Dose
tr.e/l

- 10 min.

Carry

Effects on fauna
Low discharge High discharge

Temephos 0.05 to
0.1

1-3 km 50 km acceptable for long-term
use in all seasons

Chlorphoxim 0.05 1-3 km 15 km acceptable for long-term
use in wet season

Carbosulfan 0.05 3-6 km 10-15 km acceptable for short-
term use in wet season

Permethrin 0.015 1-l km 15 km acceptable for short-
term use in wet season

B.t. H-14
(Sandoz HPD)

1.2 1-2 km 10 km acceptable for long-term
use in all seasons

Compound

Relative cost/km of river treated
(temephos = 1.0)

Resistance risk
Dry season
(10 mJlsec)

Wet season
(500 m3lsec)

Temephos
Chlorphoxim

Carbosulfan
Permethrin
B.r. H-14
(Sandoz HPD)

1.0
o.7

0.9
0.6
1.4

1.0
1.3

2.3
o.7
4.3

(Hieh (forest species)
(Moderate (Savanna species)

Moderate
High
Low
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Research on vectors

B3 Vector identity: VCU now has three cytotaxonomists, one morphometrician and
three auxiliary taxonomists

- The objective of the research on the identity of the vectors is to
develop criteria for morphological determlnation of adults whi,ch will make
it possible to determine directly the vector role of each species, its
migratory capabilities and the evolution of its susceptibility to the
insecticides. That is particularly important in the extension areas where
the usual criteria for identification do not exist, where new taxonomic
forms wj.th undetermined status have been noted and where several species are
associated and participate in transmission in the lntermediate zones,
Substantial progress has been made in the rnorphological identification of
biting adult populations in the western extension zone. They have helped
notably to clarify the reinvasion movements and identify their origin.

- Cytotaxonomy of the larvae is an essentj.al routine too1, and the only
absolute one, despite its 1or^r output and sophistication. Identification
results have contributed to the determination of the distribution of the
risk species, thelr seasonal variaLions and the timetable and protocol of
control operations to be applied.

- The cytotaxonomic reclassification of the sub-complex S.sanctipauli/
S,soubrense shows an association , not yet disproved, o f S.sanctipauli s.n
(excluding S.soubrense) with resistance to the organophosphorus compounds;
studies on this are being pursued.

Despite certain practical advantages for the collection of samples, the
techniques of gas-liquid chromatography have so far not fulfilled their
promi-se as regards separation of aduft species,

- The application of genetic englneering techniques (DNA typing) will be
relaunched soon.

84. Vector role: in the Western Extensj-on, all the species naturally transmit the
parasite. The savanna species (S.damnosum/ S.sirbanum) are, in the savanna areas, the
vectors associated with severe onchocerciasis all the year round. In the rainy
season, S.soubrense s.n. , a more effective potential vector, is responsible for the
greater part of the transmission in these same areas while in the dry season it
becomes much less anthropophilic although present. S.sanctj-pauli s.n. seems to behave
in the same hray but is fortunately found only in south-eastern Guinea and south-
western Mali (where it is resistant to the organophosphorus compounds). 0n the other
hand, a form of S.soubrense bites man the whole year in the hil1y areas.

Everywhere in the savanna, there is a considerable slowing-dor,un, if not
interruption, of transmission by all the species during the cofd dry season

In the savanna and transition zones, while the greater part of the
transmi.ssion is attributable to S,soubrense, the monthly transmlssion
potentials (MTP) of the savanna specles are compatible on their own, with
the presence of the savanna type of onchocerciasis as defined by OCP. This
ca1ls for close collaboration wit.h OCP's Epidemiological Evaluation Unit.

- S.yahense seems to be confined to the mountainous forest areas while
_S_.SS!g!egu!, which is difficult to identify at the adult stage and is
associated with the same biotopes, but a bit more widely distributed,
appears to be less ubiquitous than in the south-central and eastern parts of
the Programme area; it does not seem to be associated geographically with
hyperendemic and blinding foci.
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85. Role in reinvqsion

- In the east, some synchronism hras recorded between the production of t.he
foci along the Ghana-Togo boundaries in the south and reinvasion of the Mo
valley, which a vigorous and careful treatment prevented from serving as a
relay for more southerly rej.nvasions.

- In the west, the combination of cytotaxonomic, morphological and
hydrological studies have confirmed the duality of the sources of reinvasion
of the western edge of the initial oCP area; the Sankarani and upper
Sassandra basins for north-western C6te d'Ivoj.re and south-eastern Mali, the
Sankarani and Milo (pro parte) basins and particularly the upper Niger basin
for western Mali.

87 Study of duration of larval life

- It has been conflrmed several times, and in different savanna foci, that
when the water temperature approches 30oC the average duration of the larva1
life of S.damnosum s.1 may fa11, enabling a fraction of the population to
pupate in less than 7 days (5 7/2-6 days) and thereby escape the action of
the weekly treatments. Such was the case on the Baoul6 in June and at
Bandiagara in August, with partial larviciding failure in both cases.

Conversely, the low water temperatures (17-20oC) of the cold season made it
possible, experimentally, to extend the interval of treatments up to 12 days
at least j-n December-January in savanna country. Studies will be continued
on the two extreme cases.

Epidemiolosical and t herapeutic studies

87. VCU is contributing to two particular studies which are not under its direct
responsibility but which, through the impact of the subjects covered, concern all
OCP's specialities:

- study of infection potential of o1d lnfestations (capability of the vector
to ingest microfilariae from worms whose age is at least equal to that of
the Prog:amme, the development capability of such mlcrofilariae in the
vector and the latter's ability to retransmit them), and the epidemiological
significance of residual infestations;

- study of the impact of mass ivermectin treatment on 1oca1 transmission of
0.vo1vulus ln regard to vector populations

Operational research

BB. The finalization of the development of the new larvicide application
equipment, the study of the optimum interval between the sprayings, the
reconsideration of the rainy-season spraying tactics, and the rotation of larvicides
have al-ready been mentioned. As far as possible, efforts are being made, for each
stretch of river or complex of rapids, to define standard seasonal treatment
protocols (dosages, sites and number of applications) according to the hydrological
conditions and insecticides utilized.

89. At the request of the COte d'Ivoire Government, VCU intervened on the lower
Como6 and the coastal rivers in the country, in the forest area, to coIlect, jointly
rvith the Epidemiological Evaluation Unit, a series of entomological (identity,
distribution, abundance and vector role of the different species of the S.damnosum
complex) and operational data (distribution of breeding sites, hydrology) prior to
the preparation of a national vector control programme.
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Technical Services Agreements

90. Thirty-five Technical Services Agreements were signed as follows:

- immunodiagnosis: 1

- epldemiology: 4
- parasitology: 1

- monotoring of the aquatic envj-ronment: 14

- insecticides and resistance: 3
- entomologyt 5
- hydrology: 5
- cartography: 1

9I. These Agreements amounted to US $ 867 825

MONITORING OF THE AQUATIC ENVIRONMENT

92. Under the supervision of its coordination tean in Ouagadougou, which was
strengthened in f986, tfre routine monitoring of invertebrates and fishes, carried out
under contract by the national teams, was continued in Benin, Burkina Faso, COte
d'Ivoire, Togo and Ghana. Sti1l under contract with OCP, a strong team of ORSTOM

hydrobiologists is pursuing ln Bamako, studies on dynamics of riverine populations
with or without impact of larvicide applications, particularly in the western
extenslon zone. This team has trained, among other specialists, the national
monitoring teams of Guinea and Mali which lrere set up in 1986.

93. 0n the recommendation of the Ecological Group, an intensive monitoring of
rivers, with the partici.pation of many experienced consultants, was camied out in
various basins in OCP phases I1, IIt and IV. At the same time, an independent
analysis of the ten years of monitoring was made. A11 these checks did not reveal any
change in the populations that is serious or directly attributable to the treatments.
As regards ichthyology, with the return of more favourable hydrological conditions,
there is even the reappearance of certain species whose disappearance could have been
hastily imputed to OCP's operations.

94. Through the impetus given by the Ecological Group, a special effort has also
been made to revitalize the national teams, retrain them, improve the use of their
results and interest them in research.

95. The hydrobiological team participates actively in the screening of new
products. A full-time consultant (invertebrate biologist) now takes part
systematically in sma1l and medium-sca1e trials; thus, all the permethrin,
carbosulfan and temephos tested proved to be equivalent to the corresponding
operational formulations as regards their toxicity for the non-target fauna.

96. Carbosulfan and permethrin were both tested against the non-target fauna
during the high-water period on mai-n rivers at basin Ievel (carbosulfan on the White
Bandama during the spate i.n 1985 and 1986, and on the lower Bandama at the beginning
of the 1!85 raJ.ny season; permethrin, during the rainy season, on the Sassandra in
1985 and the Marahou6 in 1986). Avail-able resul-ts show an initial impact on the
invertebrates but no drastic and irreversibl-e effect; trials andfor analyses are
being continued.

97. A contract has been signed with a specj-alized lnstitute for the measurement
of pest.icide residues in the mud of the treated rivers.

98. The computer entry of the hydrobiological evaluatj-on data has been transferred
to Ouagadougou; adequate programmes have been developed; simple tables and fig'ures
could be forwarded to the national teams to enable them folIow the evolution of the
riverine populations of their areas.
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STATISTICS, DATA PROCESSING AND APPLIED MODELLING

99. A11 computer processing and analysis of the OCP evaluation data is now done on
the microcomputers in OCP. The historical, entomological, epidemiological and
hydrobiological data have been transferred from the mainframe computer in Geneva to
master data bases on Bernoulli disk drives on the OCP microcomputers. Data entry and
validation systems for the entomological and epidemiological data were developed and
have been operated successfully for about a year by ancillary staff from VCU and EPI.
A data entry system for hydrobiology has entered the test phase. Since all data
processing is now done in 0uagadougou, the OCP statistics section in Geneva will be
closed down and only minimal future assistance will be required from WHO/HQ for the
maintenance of back-up copies of the data, which will be sent to Geneva on
diskettes.

100. The new approach to data processing in the OCP has required the development of
a slgnificant anount of rather innovative software and programming has been a major
activity during the reporting period. Care has been taken to make most programmes as
accessible and user-friendly as possible and several professional and general service
staff of the other units have been trained in their utilization.

101. Noterdorthy is the recent progress made in the analysis of the entomological
evaluation data. A menu-driven analysis system which produces on-line statistics and
graphic presentation of all monthly statistics has been perfected and is intensively
used by VCU in Ouagadougou. Similar systems have recently been introduced in the two
main sub-headquarters of VCU in Bamako and Kara, and will be regularly reviewed and
updated to respond to the specific requirements of the extension areas. A large
number of detailed analyses of the data on infection and infectivity of the vector
have been undertaken and these will be even further intensified when the vector-
parasite model becomes available early next year.

toz, A new analysis system for the epidemiological data a11ows the assessment of
all evaluation indices within a period of a few days after the return of the
epidemiological team from the field. The results are regularly discussed with EPI
and VCU staff, continuous cross-reference is made to the entomological analysis
system and the observed epidemiological trends are tested against those predicted by
the host-parasite modeI. The emphasis in the analysis is on the integrated assessment
of the impact of vector control on transmission, including a review of the evaluation
criteria used, the decline in the reservoir of infection and on the prediction of
future epidemiological trends.

103. A considerable amount of time has also been devoted to a number of detailed
analyses for which several powerful statistical packages (SPSS-PC, BMDPC and GLIM)
were used, which recently have become available on the microcomputers j.n Ouagadougou.
The most important were the analysis of the ophthalmological data to determine the
incidence of eye lesions during the first 10 years of control and the related risk
factors, the analysis of morphometric data for vector species differentiation, and
the analysis of the data from the quality control tests done for the different
epidemiological examinations .

104. Applied modelling has become an integral part of data analysis with the
utilization of the host-parasite mode1. The development of a vector-parasite model is
progressing satisfactority and a preliminary model is being tested against the
results of the entomological evaluation. However, the preparations for devolution
together with the accelerated decline in the parasite reservoir in the central OCP

area, make it important to arrive as soon as possible at realistic predictions of the
future risks and dynamics of possible recrudescence of onchocerciasis infection and
disease. It is for this reason that the development of a fuII transmission modef has
been given a higher priority. Exploratory work has already started with the aim of
developing a preliminary model for di.scussion during the next meeting on modelling
which will be held ln January 1987 fn 0uagadougou.
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105. Microcomputers have been introduced for aerial- operations for the management
of data on logistics, insecticide usage and flight hours in order to optimize their
utilizaticn in evaluation and planning of the operations. The appropriate software
has been developed and a first system has been tested with partial success during a
period of six months at the aerial operations base in Bobo-Dioulasso. Appropriate
modifications to correct some problems detected during the test period are presently
being made. A similar sysLem has recently been installed in Kara and has now entered
the test period.

106. Various other computer applications have been introduced in the 0CP.
Following a recommendation from the EAC, two word processors have been purchased and
eight secretaries have been trained in their utilization. Data Base applications are
being run by Personnel and Finance, and spreadsheets are used by professionals from
nearly all units for quick analysis and graphics design. Informal training in
microcomputer utilization has been given to many staff members. Short formal courses
are planned for the next dry season.

TRAINING

707. The trainlng policy defined and approved by the Participating Countries is
being pursued. It gives greater importance to onchocerciasis-relate<1. disciplines
(post-graduate and field technician levels) and trainlng institutes in the African
Region.

108. The Programme awarded !1 fellowships in 1986: twelve to Burkina Faso, two Lo
COte drlvoire, one to Ghana, sixteen to Guinea, eleven to Ma1i, five to Senegal and
four to OCP personnel.

1O9. The disciplines are as follows:

Entomology - 30
Hydrobiology - 3
Epidemiology - 3
Parasitology - 73
Ophthalmology - 1

Health economics - 1

including 5 at post-graduate 1
including 2 at post-graduate 1
including 2 at post-graduate 1

at post-graduate level-
at post-graduate level.

evel
evel
evel

110. A1I but four of the 51 beneficiarj,es are currently receiving or have received
their training in the African Region.

111. In addition to formal training, OCP personnel are given continuous training
mainly by the Vector Control Unit (VCU). It has organized four retraining sessions
for eight assistant entomologists, twenty seven entomology technicians and thirty-six
laboratory assistants.

7r2. As part of multidisciplinary training, six technicians, all sub-sec
have attended courses in malacology and schist.osomiasi.s in CERMES/OCCGE1,
Niger.

tor chiefs,
Niamey,

1 Centre for Studies and Research on Meningitis and Schistosomiasis/Organj-zat.ion
for Coordination and Cooperation in the Control of the Major Endemj-c Diseases.
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Number of beneficiaries of fellowships awarded by OCP in 1!86
according to country and discipline

LIAISON ACTIV]TIES

hlith the World Health Organization

113. The h'JHO Regional Director for Africa visited the Programme Headquarters on
2/ January 1986 and was informed about the prevailing entomological and
epidemiological sitruation in the OCP area by the Director and the chiefs of the
various units.

With the Participating Countries

l-14. The t,enth meeting of the National Onchocerciasis Committees was hel-d in
Cotonou, Benin, from I to ! June 1986, under the chairmanship of the Minister of
Public Health of Benin and the vice-chairmanship of the Minister of Public Health and
Social Affairs of Mali. Ministers and delegates from the eleven Participating
Countries attended the meeting. The United Nations Development Programme (UNDP), the
World Bank and the World Health Organization (WHO) were present as observers.

775. The meeting tackled the problems of devolution, training, hydrobiology,
hydrology and socioeconomic impact.

7t6. A11 the participants reaffirmed the political will to make a success of
devolution by strengthening thej.r health services. To this end, they cal1ed for
cooperatlon and solidarity among themselves, and multilateral aid with the creation
of a common fund like that of 0CP.

Discipline
Country

Entomo-
logy

Hydro-
biology

Epide-
miology

Parasi-
tology

Ophthal-
mology

Health
economics

Total

Burkina Faso L 1 9 1 L2

C6te d'Ivoire 2 2

Ghana 1 1

Guinea 14 2 t6

Mali 9 1 1 11

Senegal 1 4 5

Others 4 4

TOTAL 30 3 3 73 1 1 5t
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t77. A general document on devolution (JPC7.6) as well as detalled plans of action
for devolution in Burkina Faso, Mali and Niger (documents JPC7.6(A), JPC7.6(B) and
JPC7.6(C)) will be presented to the Joint Programme Committee.

118. The participants were informed of the state of progress of the socioeconomic
impact study and the support given by the Sponsoring Agencies.

L79. The leading role of the National 0nchocerciasis Committees was highlighted
once more and a request made for them to be revitalized.

72O. The current chairman of the Committees will present a synthesis report on the
conclusions of NOC.10 (document JPC7.9) to the JPC.

127. The draft memorandum of understanding for the implementation of control
operations has been sent to all the western extension countries.

With the statutory bodies

722. The membership of the Expert Advisory Committee and the Ecological Group was
revised at the beginning of 1986 1n line with the Programme's needs.

723. The Ecological Group met in Bamako (MaIi) from 15 to t7 April 1986 (seventh
session). It noted that the Programme had scrupulously followed its recommendations
on the utilization of the different larvicides (carbosulfan, permethrin); it admitted
that the successive use of different larvicides could become a regular operational
practice in many parts of the Programme area and that this possibili.ty should be
borne in mind during the monitoring. The Group examined the question of
standardization of the fish sampling methods after twelve years of experience. It
observed that no long-term faunistic change (invertebrates and fishes) had been
detected as being direct.ly attributable to the larvicides during the ten years of
vector control. Because of the conflicting results for the western and, especially,
southern extension areas, the Group requested that the methodology and/or the
stations be modified pending an in-depth analysis. It applauded the decision to
transfer the data from Geneva to 0uagadougou. This transfer has been made since June
1986. It recommended that the personnel of the Programme hydrobiological section be
strengthened and the training of national hydrobiologists intensified and
encouraged.

124. The Expert Advisory Committee held its seventh meeting in Bamako (Mali) from
16 to 20 June 1986. It expressed complete satisfaction with the clear and prompt
responses to the recommendations of its sixth meeting. It was informed about all the
OCP activities, including the fast meeting of the Natlonal 0nchocerciasis Committees.
It appreciated the efficient way in which resistance was controlled. The Committee
encouraged the screening of new insecticides and formulations, and the finalization
of the "Manual of epidemiological evaluation procedure". It recommended the
registration of ivermectin as early as possible to enable its use (a meeting wl1l- be
held in Bamako fron 2) September to 2 October 1986 on the utllization of the drug),
and stressed the need to develop a macrofilaricide. It also recommended the adoption
of and support for the plans of action for devolution present.ed to it, and a
redefinition of the role of the Economic Development Unit (ECO). The Committee had
earlier on viewed an evaluation carried out by the national team and the OCP team in
an EPI village near Bamako; furthermore, two of its members visited some villages ln
Burkina Faso and Mali a week before the meeting.
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725. The Committee of Sponsoring Agencies held its meetings on 16 and 17 0ctober
rg6l i.n Geneva, and from 28 to 30 April 1986 in
Washington. These meetings covered mainly the Donors' seminar, the terms of
reference of the Expert Advisory Committee and the Ecological Group, financing'
devolution, chemotherapy, and coordination of socioeconomic development on the part
of the Comnittee. Another meeting will be held from 7 to 9 Qctober 1986 in
Washington.

With the Donors

726. The Wortd Bank organized and chaired, on 16 and 17 October 1985 in Paris,
a Donors' seminar in which sixteen governments and international organizations
participated. The donors lent their support to the plan of action for the third
phase (1986-1991). At the meeting the availability of US $110 million out of the
$133 million required was indicated.

L27. The Director visited the Governments of Fin1and, the United States of America,
Canada and the United Kingdom to inform them of the Programme's activities.

728. The Minister of Cooperation and Development of the Netherlands visited the
Programme on 11 November 1985.

With the eqrial spraying comp

t29. The invitation to bid for the 1987-1989 aerial spraying contract was sent out
in January 1!86 to four preselected companies from among the thirty-three that
responded to the advertisement placed in international journals in December 1985. A

contractors' briefing was held from 17 to 21 February 1985 in Ouagadougou. 0n1y two
contractors eventually bid and Evergreen Helicopters Inc. (USA) was awarded the next
contract. The Programme would like to take this opportunity to thank CCC/Viking
(Canada) for the efficient manner in which they have carried out the operations over
the past ten years.

130. Contract review meetings were held with CCC/Viking on 30-31 January and B Juty
1985.

131. Two visits were paid to the new contractor in McMinnville, Oregon: the first
was to negotiate the terms of the contract, and the second to discuss the development
of equipment and the procedure for positioning their aircraft and assuming
responsibility on 1 January 1PBJ.

With the scientific communi tv

!32. Programme representatives visited certain laboratories and institutes

Merck, Sharp and Dohme laboratories (registration of ivermectin and
development of a macrofilaricide) ;

Tropical Instj-tute of Tiibingen (Federal Republic of Germany);

University of Leiden (Netherlands) within the framework of [rlenchi Hospital
(Ghana) .

133. The Programme participated in varlous meetings and conferences:

- Meeting on modelling of onchocerciasis transmissj-on, in December 1985 at
Rotterdam (Netherlands) ;
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- Congress of the American Mosquito Control Association, from 27 to 2l March

1986 :.n New Orleans (USA) ;

- WHO Expert Committee on Onchocerciasis, from 21 to 29 April 1986 in Geneva;

- Fourth congress on crop and health protectlon in tropical areas, from 2 to 4

July 1986, in Marseille (France);

- Second international conference of French-speaking entomologists, from LJ Lo

18 July l-986, in Trois Rividres (Canada);

- First international conference of French-speaking limnologists, from 20 to
23 July 1985, in Quebec (Canada);

- Meeting on biological control, in Geneva;

- Meeting on the use of B.t. H-14 in blackfly control, from 18 to 22 August
1985, in Veldhoven (Netherlands).

134. The Programme was visited in JuIy 1986 bv Dr Awalsh Teklehaimanot, Head of the
Malaria and Other Vector-Borne Diseases Control Programme of the Ministry of Health
of Ethiopia, and in August 1986 bV Dr B. Lennox, Director of the USAID Vector Biology
& Control Project.

tiith the general prlbl&

L35. A complete photographic display of the Programme's history, operations and
results, uias mounted in Geneva for the sixth JPC meeting and retained for five months
in l{HO Headquarters. These photographs have been reproduced for the needs of OCP

headquarters and other conferences.

136. Interviews were given to the American weekly "Newsweek", Radio Swiss
International, the British Broadcasting Corporation, China NebTs Agency, and
jOurnaliSts working fOr the "Guardian", "West Africa", "Modern Afrlca", "South
Magazine" and "G1obal Mai1" of Toronto.

737. Articles appeared in the international weekly "Jeune Afrique" and the
following dailies: "Ehuzu" of Benin, "Fraternit6 Matin" of Cdte d'Ivoire, "L'Essor"
of Ma1i, "Le So1ei1" of Senegal, etc. The Programme has close relatlons with African
and international news agencies (PANA, AFD, REUTER, etc.). It publishes a two-
monthly news bulletin entitled "0NCH0-Nelrs" and an information paper, "0NCH0-
Informationtt, which appears according to events.

138. FiIm shows were organized ln the rural areas in C6te d'Ivoire, Ghana and Togo,
during statutory and certain international meetings, and in Ouagadougou - Ecole
internatj.onale, Ecole franqaise Saint-Exup6ry, International Women's Club and the
heads of the agencies of the United Nations System.

139. A televised round-table discussion was organized by the Benin Broadcasting
Corporation during the tenth meeting of the National Onchocerclasis Committees held
in Cotonou in June 1!86.
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Public relations

140. The scientific review "Ten years of Onchocerciasis Control" has been
reproduced in French and English and distributed widely.

141. "Mara, the Lion's Look", the film co-produced by OCP and ORSTOM, was shown for
the first time on 10 December 1985 in Geneva during the sixth session of the Joint
Programme Committee. It has since then been shown many times. during certain
meetings and occasions, particularly at the sigrring ceremony of the Fund Agreement
for the Third Financial Phase in Februarv 7986 in the liorld Bank, liashington, the NOC

meeting 1n June 1986 in Cotonou, and the meeting of the Expert Advisory Committee in
June 1986 in Bamako. Some of the national television stations of the Participating
Countries have shown it. This fi1m, which is available in English and French, has
already won thro international prizes. The first was at the International Film and
Medical Book Festival in February 1986 in Paris, the second at the 13th International
Festival of Film and Television Progra.rnme concerning environmental problems in May
1!86 :.n Prague.

742. The documentation centre in the OCP headquarters is now functioning. It has
7500 periodicals, 600 books, 24 films in both English and French, 11 video cassettes,
a collection of slides from the ECO, EPI and VCU units and TDR. It has recorded 216
book and 15 film loans and has been visited by 1/!0 internal and external users made
up of visiting experts, consultants, students and OCP personnel.

Internal meetings

143. The fotlowing internal meetings, attended by some members of the Expert
Advisory Committee, the Ecological Group, the Participating Countries and
consultants, were held:

- Intercountry meeting on socioeconomic development of the onchocerciasis-
protected areas, 3-5 September 1985 in Ouagadougou;

- Hydrobiologists' meeting, 2l-24 January 1986 in Ouagadougou;

- Meeting-Workshop on Epi.demiology, 27-37 January 1986 in Ouagadougou;

- Meeting on Insecticides, 8-ff April 1986 in Bouak6;

- Meeting on Teletransmission of Hydrological Data, 13-16 ttlay 1986 in Kara.

ADMINISTRATION AND MANAGEMENT

Administrative services

144. During this period, the administrative services have been occupied with
setting up administrative structures in the western zone.

145. The Transport Servlce has continued the "dieselization, of the vehicle fleet.
It is 50% implemented. A11 new vehicles are being systematically equipped with
diesel engines. The savings in fuel have been estimated at US $150 000 a year. The
nerd garages in Bamako and Bouak6 are operational. The Natitingou garage will be
transferred to Parakou as soon as construction is complete.

L46. On the recommendation of the Chief of Administrative Management at WHO

Headquarters, the computerlzation of spare-part stocks has been set aside. Instead,
emphasis is being laid on improved administrative and accounting management. This
will facilitate computerized management in the long run.
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I47. The Supply Service has continued to improve the stores' management system'
particularly in the sectors and sub-sectors.

148. To meet the needs of the extension areas, the Administration has continued
with, or completed, the construction of garages and spare-part stores in Bouak6'
Parakou and Bamako. The building of a garage in Kankan is under consideration.
offices have been constructed in Kara for new personnel. As regards Bamako,

temporary premises put at the disposal of OCP by the Mal-ian authorities are currently
being occupied. The necessary facilities for insecticide research have been set up

in Bouak6 and Soubr6, in C6te d'Ivoire.

14g. Work on the hangar for the new aerial base in 0dienn6 has been started after
the award of the contract on 14 July 1986 to an tvoirian company, for an amount of
t26 874 849 cpn francs.

150. Following an evaluation mission to improve and extend the radio network, OCP

contacted the International Telecommunications Union as well as a 1oca1 firm. Both
organi.zations submitted proposals.

I57. In view of the re-organization of the entomological evaluation network, the
Personnel- Office had to transfer staff from the central area of OCP to the extension
zones. While !l posts lncluding fi.ve professional ones h,ere abolished, recruitments
and transfers were made in the western zone in regard to both technicians and
administrative support personnel. The changes resulted in a new organizational chart
for the Vector Control Unit. At present, half of the professional and more than half
of the general service posts planned for Bamako have been fiIled.

Budget and Finance

752. The 1985 budget was 99.2J"1 inplemented (i.e., US $20 708 581 out of
US $20 857 000). The implementation was facilitated by a relatively steady exchange
rate of the do11ar, with an average of 445 CFA francs for one US dollar during the
whole financial year.

753. As at l1 August 1986, the budgetary situation already showed a deficit of
about 4/" of the budget for the 1tB6 financial year. This is due mainly to three
factors:

(1) the faII in the value of the do11ar; while the budget was prepared on the
basis of 450 CFA francs for US $1, expenditures have been made at an average
rate of 354 CFA francs for US $1, i.e., an additional payment of about
$2.! mi11ion. This effect has been all the more accentuated since the greater
part of the expenses is made in French francs which has a constant exchange
rate with the CFA franc.

(2) the increase in general service salaries in all countrles in the Programme
area following local salary Surveys undertaken by UNDP. This increase,
ranging fron tO% to 45% in accordance with increases in comparator
organizations, has 1ed to an additional expendlture of more than US $800 000
not provided for in the budget.

(3) the less favourable hydrological conditions and the resistance phenomenon
in the western area have resulted in an increase in expenditure on
insecticides evaluated at US $200 000.
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154. In spite of strict control over expenditure, the budget is expected to be
exceeded by about lO% bv the end of the financial year.

t55. OCP purchased a Turbo Thrush aircraft from Wings of Hope Inc., a non-profit
making organization, after an in-depth study of the financial and technical aspects
of the deal. This plane is used as a back-up to the fixed-wing operations and is
leased for this purpose to the Contractor.

?
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Figure 2 - OCP 1987 Western Extension
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Figure 4 - Localisation of indicator villages and results of skin-snip examinations
in children born since the start of control
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Figure ! - Location of clusters of indicator villages and classificatlon of the
trends in the CMFL
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