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HISTORY OF TIill E.~OGRAl.I:E 

1. Onc~ocerciasis, or rivel" blindness, is transmitted in :'/est Africa 

by b1.ackflies 7 belonging to the Simulium domnoStuu complex, whic;l breed in 

rapidly flowing sections of many rivers .. . This disease, which is particularly 

severe in the Sudan and Guinea. savmma zones 9 brings wtth it deoilj.tation and 

blindness. In parts of the 1J!eBt A.frican savanna onchocerciasis constitutes an 

iwpo~ta~t deterrent to hUQan settlement and the subsequent economic development 

of m.:my valleJ"s which lie unil1b.abi ted and unproductive" 

2.. In 1974, . at the beginnirlG oi +..b.e Onchocerciasis Control J?rogrruume (OC?) 

covering nearly 700,000 square kilometers in the Volta River basin, it was 

.1 

estirJated that 10: :; of the populution was harbouring .9.n£hocerca volvult.:s.1 the 

paraeite causing onchocerciasis, and that about 70,000 people were blir.d as 

a con3equence of the disease.. It is not possible to assess the exact number 

of bl~~d in the Progrnrome area9 but it is ~ore relevant to truce into 

consideration the geographical concent:~ation of blindness due to onchocerciasis 

in certain areas, when estU:!.'ltL'1g the :impa.ct cf the diseaseo The epidemiological 

pattern of ocular onchocerciasis? ITj,th extremely high blindness. ra.tes in . 

relatj.vely young age-groups in soall rural populations, explai!1s the ioportant 

sor. io-~cor..omic flonsequence of t~-e disease 0 

)" A','rareness of the extent of the problem had been steadily developi::g 

since the 194080 !Jystematic s'C.l"'Veys to aSGe~s t~e I:Iagni tude of t~le problew 

ar:d studies to d:. ·,.;;.1.op and evalute potfmtinl control measu:ces '{rere carried 

Gut i!'l :::: .• ny of th~ countries cO:1cernca. :::linec the early 1950 :3, t:1UZ pro7ic.ir-6 



" . 

, 
improved baokgrotmd 1Jl:tormat:l.on on the epidemiolog:r and soc1o-econom1c importance 

of the disease. Oontro1 operations aiming at the destruction of the veotor were 
" , 

" carried out du:r:ing the 1960s, begin.n=i.ng on a modes'l; scale and cuJ.m.i.nating in a 

campa:!8n" 1lrrolving three countries aJl(l 60,000 square kilometers, under the aeg~s , ~ 

of the CJ.overnmenta 01! lT017' Ooast, Mtu1. and. Upper Volta 111 association with the 

European DeveloPment Fund, (EDF) t and the 0rgan1sa. t:lon de Coord1nc.lt1on e't de 
-" ... ,.. \ 
.ii ,'I, ( ) 

Coo~eration pour 18. lutta' con~ les Grandes Endemieg OOCGE. 
(i! '.:1'" 
f· " , 

.. "4. .. . In '1968 the World Heel th Orgrulizat:1on (WHO) It in joint sponsorship with 
. \ ~ ( 

the l1n1 ted Sta.tes Agency ~ar Interna:t1onal Development USAID), and OCCGE, 
, i 

. " 'oorwened a:' techr110al oonference in Tiln:1.s to consider the problem of onohocerciasis 

The co~erence concluded that control, bY' meaus of lsrvic1diDg was. technia.ally 

feasible and chances of success would be greatest if the operations were carried 

out in ecologioal zones suff1cient~ large to obv~te the need for continuous 

oontrol of the whole area in order to· protect it against reinva,sion by the 

onchocerciasis vectors& It was recommeridoo. that pt'1ority' be given to laUllOll1ng 

a large-scale control programme in the Volta. River basm a;j;-'ea, irN'ol"'itlg adjoining 

parts of Benin, Ghana, Ivory-Ooast, MaJ.~ Niger, Togo and Upper Volta, to protect 

populations severely affected by the disease and to constitute the corner-stone of 

fu"tiu."e coordinated action against onchocerciasis, and in favour of associated 

5. In 1969 a xt~et~"'g ~c organized i.n ::"'::-:".zzaville by the 'i1!iO Regio .... e"j" Of'f':!.ce 

for Africa to re£inc further the approach needed £or preparL~ the proposed 

cwnpaign. Experts from the C"OV'ernment of Gb.na, OCCGE and USAID, in add ':.tio:l. 
.I •. , 

to ~dO representatives, at~enLad these Ci~c~3sionsv ~~'r~ly th~=ezfte~, in 

1969 and 1970, several c:: ':;he interested co-:.mtries submitted formal request~ -



lmong those organizations weI's, 

the Food and Agri~ulture Organization of .Iuhe UnitE!d Nations (PAO), the In~e~ 

t10l1.Bl. Bank tor Reconstruction a.."ld. Development (D~l.D)? the USAID and waO o 

. 
S1nmltalleousN9' the Uni,ted Nations Development Prograt:llle (mrDJ?) rnw;1fest(§d 1ts 

interest. 1n broadening its ~sting 1nvolv~ent :In onchocerciasis atud1as and 

contt"ol in the Volta IH.vel:' basin art~ao 
'p 

The 'Oreparatm pQ;~ . ), 

60 'en. the bas1~1 of the requests received and a:'~ the suggestion of !BRD? 

WHO aItd 'ClN.DP sponsored a. meeting of inteX',ested part:i.es in. Geneva in 1970 to 

draw up the terms of re:ference of a mission designed to carry out oomplementar,r 

irIv'estigat1ons in the seven cOur:.tri(~B ooncerned 9 as well as to pl~ and eost 

the proposed Onohocercias1~ Control P;'ogratmlleo This Preparatory Assistance 

~o e~e~lments (PAG) mission was funded by UTIDP. with FAO ~s A$soci2te Ageneyo 

7 t!J Meanwhile? in 1972? the D:1.re(~t~lleral oj~ FAO, the President of IBRD9 

the Administrator of UNJlI? and the D:treotor-Genera.1. of WHO, in view of the 

importance and comple:d. ty of the scheme ~m isaged" decided to set u~ a. Steering 

Committee:~ cOl'l'lpI'ising a. representat:Lve of each o~ the tour sponsori.Dg agencies, 
I' 
:! 

to ensure~ the oOOl'dination of the action taken by these agene1as in the planniDg 
~ . 
!i 

and implementation of th"'1 Programme., 



'jI 
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s. The findings of the PAG ?ilJ.ssicm and the da.ta originating from other 

~re'1m1nar.7 1nvest~t~ons were combined to ~or.m a repo~t19 which was presented'" .. 
during 1973 to the Gcverr.Z:2nts 01. .Benin, G!:e.Il2., , 

J 

and Upper Volta. ~s report formulated a plan of work tor onchocerciasis 
'i' . 

control 1n the Volta River basin area whioh oould lead to the repopulationt 

settlement an~ economic d~elopment ot the endemic zoneso The report was also 

presented to various agencies, i,nsti tutio!l.J a.nd gove~ntQ .. 

"" 9. The Plan of Operations proposed by the PAG ?Jis~don report was endorsed 

" during the conference held at Accra in Noveober 1973 which brought toge.the= the 

seven Governments involv~1, and the ~our 3ponsorir~ agencieso At the ccnference 

the Agreement governing the operations of the Programme (Operational AgrElement) 

was fo:rmall.;r sigued by the participat:iJ:lg Gove::r:-nments t:md WHO o This Agreem.ent, 

whioh set out the bas:le a.r:l'."aDge!:lents fac the managemetl"ii of the Progr~e, was 

supplemented in 1974 by individual COtnlt7::r Protocols defining the sp~cif1c 

contributions of ~a.ch G"overl~nt(l' 
" 

100 As ~ecutilJg AgeooY'9 WHO was assig:led the task of impl~entiDg the 
·r 

l'rOgr'dIDWS wh1ch was fo:::-mally established from 1 Januat·y 1974 with Headqua::'ters 
~ 

in Ouagadougou9 Upper Volta.o The firs'u year 0'2 activity was devoted to setting 

infrastructure, the purchase of equ1p~nt and supp1ies9 complementarj ~~eys 

and the intensification or researcho Ac~:a1 ~on~rol operations began in 

February 1975 .. 

1 m-mP1 FAO, IBRD and VIHO (':"973) 0nch9c~-r~i2.sis control :L"l tr..e 'Voltn ' R':tver b~.~~.:::--_ 
... -

area.. Renori; ot:tr..c ?re~,,:,:::,r-.';~r;try Assis'::~'":~:' ::insion to tc.~ Goyerr ... ,,::::mts c'f, 

Dahomey,;, Ghana, Ivory Con.s·:::~ Mali., }rig; '~:::,. T::-,;o and U-c .... e:::- 701 ta OCP/T? .. l 

+ Annexes 0-1 to VI-51 2:~Oo,-U .. 

1 
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li. The machinery establlsl:od to ooJ":3ge the ProgrW:ml.O incll,",ded, at the 

oountry level, National Committees for On~hocerciasis (NOe), oompr~s1ng , 
represeu'tatives o:t the main natioaal SEIl'v109S concernl~do The role ot these 

committees is principally, to coordina1:e iJ;ie ao,tior. of all national sel."Vicea 

involved L~ the Proo~amme and the subsclquent economic development projecta~ 

aDd to ensure liaison bet-,veen the Govel~~ent and Programme Headqum.'1:erso 

12. At the agency levGl, a. Sc1ent:cfic AdVisory Prul.~l (SAP)\! amde up of 

nea.!'ly 200 technical and scient1t1c wOl~]cera, was tormtad by WHO to be called 

upon, as neoessa"t'y, for advioe on all nspects of the d.isease and its control., 

13.. An Ecological Panel (EP), cocpr:tsing a small g:!.'oup of experts with wide 

experience in river basin ecology, the epidemiolc'gy 0:1:' diseases in river basir.s 

and the ecological effects of pesticidos, was3ei; up by the Steer:i.ng Committee 

to guarantee 3atisfactory protection o~ the enviroumente 

, 
14.. At the Paris meeting of donpr wld participating Governments and sponsoring 

agencies, in June, 1974, 1 t was agreed ·~o amplify the management st:!:'uctures of the 

Programmec The additional structQ~es :lnc1uded? in p~rtiou1ar, a Joint Coordinating 

Commi ttee (JCC) composed of rep.1."esenta·t1vea ot the sayan countries, all 
. 1 

contributing parties and the four ager:~~iQ6 0 Tbe role of -"ehe JOC was to exeroice 

general supervision over the polioies ·co be adoptGd in the plaLning and execut1un 

of the Programme and to follow the d~vc~1opment of' aot:i vi ties.. ThA Coromi t-tee, 

wh.ich would be presided other bJ' an Incleyendent Chairl:nan and served fly a joint 

mIO/l7orld BaJ:lk secretariat, would meet once a year fo:r this purposeo 
4 

150 To provide 'the JCC with 9. contiJluous independent evaluation ot~he technical. 

as~ects of the Programme, "EO tormed a Scientific and ~e~hni~al Advisory Committeo 

(ST.\C) COmpOf;Jen of 12 members of the Sc)icnt1:f'ic Advisory Panel.. This Cox:::m1 ttee 

would m.eet twice a year to review scientific and technical aspects ot: the PrOgl'aDJIlla' 

and to prapare an annual ~epOl. .. t oontaining 1"'':8 f1ndin lga and raoo.t;JI;lGudat1ons :for 

submission to the JCC through Wf!.O and 'the Steering Committee. 
..... 

1 Belgium, Benin, Cana.da, I!1:'ance, Federal Republic of Ge~, GlmP...a, Ivory Coast, 

Japan, Kuwait, Mali, lletherla."1ds, 11:4;er, Norwny, Togo, United llngdom" of Great 

Britain and Northern Ireland, United States of America, Upper Volta, the Africa 

Development ~ank, the United Nations Development Programme (tnlDP), the Food and 

Agriculturb Ol'ganizatioa of the Un1tl::td Nations (FAO), the World .Bank (man) alld } 

the World Health Organizati.:n:l. .1 

I 



16. F1n9"~, the Steering Committee established an Economic Development Advisory 
f • 

Panel (ZDAP) to assure the con~inuoun review ot information relating to the economic 

development aspects of the Progracmeo Tb1sPanel, composed of economists and spe-

~1alista in agricultural and rural developmen~ would meet twice a year and would 

present an annual report on its findings and recommendations to the JCe through ... ". 

the Bank and the Stee~ing Committeeo 

17. 1"'heae aad1 tiona!. s"tructuT;es were described in a Memorandum. of Uhderstand1Dg 

which wa9 approved QY the dec at its first session in Abidjan, Ivory Coast, in 

February 1975& 

180 Following the assurances rece:lved from contributing parties at this first 

session of the JOC, an Onchocero::'asis Fund Agreemer.t covering the financing of 

the f~at six years ot operations was signed en 7 May 1975 by nine1 do~or 

Governr.llents, the Af'rican Development Bank9 the IBlID, IDA, UNDP and WHO D 

190 In 1976, following the consolidation ot tbe Programme activi~ies in the 

field, and within ~le context of the new orientation being g1v~n to the functions 

o~ the Organixati~n as a whole, the decision was ~aken by ~e Director~eneral 

to transfer thg responsibility for the P~g~e from WHO Headquarters to the 

Regional Office for Atrica$ This transfer implied both a new approach ~o 

management and a reorganization of the support~tng serviceso Thus, in December 

1976, a new Director was apointed and the Headquarters in OUagado~~ou assumed 

full responsibility for the 1mple~ntation 2t the Programme under the authority 

of the WHO Regional Director for Africa.. Th~ Office of the Progr3lIIIlle Director 

in Ouzgadougou was enlarged by the tr:a.Il3f'er of staff from the support unit in 
•• 'rp-

.. 'to 
Geneva, and a liaison office wa~ established in Brazzavill~o 

~ , 
1 The Kingdom of Belg1~ Canada, the Republic of France, the Federal Republic of 

Germany, Jape.n, Kuwait, the KillGdom of the Netherlands, the United Kingdom of 

Great Britajn and Northern Ireland and t~e U~ted States of America. 

These oontributors were later joinc:!d by Norway .. 
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20. Tha tr~iticn was S==~~~ ~perie~ce eo tar indicates that the 
~ 

lr!entraJ.1zation o:f aoti vi tie s .I,.., -:he field bfJ hc;..d t!le eft ect ot creatir~ a. 

closer assooiatio:J. with the e.:.i'f~rent lev~:is o~ s~ct'w1re including with the 

'. _r- :!tarticipat1nC count=ies, ax£. a .~eater ~le:.tioili ty for ths me..nage.rn.entQ 

~l. The inter=agency Steeri~g Committee for Onchocerciasis Oontrol in the 

Volta River basio"area,which bad been particularly active during the preparator,y 

and launcJ:d.ng phases of the Programme, bas proved to be a valuable tool for 

.... .. 

National Onchocerciasis Committees 

220 By m1d-1974~ each ot the Paz.ti,cipat1og counu"1ea had forIJally established 

a l~ational Onchocerciasis Com:nitt ee (nac) 0 These C<:)]IlU.t;L ttees plsyec! a major role 

in ~esolving logistical r~oblems duriDg the first years of ope~ationso 

230 The first joint meeting of thE! nac r S which was oonvened in J..bidjan ill 

June 1977 was extremely constr ucti.ve., It was una.'.1iJ:wusly B..g:t'sed that such 

meetings should become a regular fca1~e and at the illvitat1on' of' the Govornment 
} 

of Benin a second meet.1ng took place 

- .. ~ .. ,! .. 

Aa.visorY bodies 

24.. I>JJ:'iIIg the :f1r:.t :tour: yeers o:l~ act1v:lt1ss the Progrmmnf't.: bas benefitted 

, from the guidance and s~!?port af the advisory bodisJ3e { r . 

' . .. ' 

25.. In the 1ni t1.al stages, vi,s:!.. ts were mad~ by members CJ:t' the EoolcgicaJ. • 

:Panel (iP) and :::c1enti:f'ic and Techn1,~a~ Advisory COllIm1ttre (SrAC) to the 

Programme area tO"l' dincu,~sions with t(l..e field staff, and to obtain fi:rst hand 

·knowledge .ot the enviroJ:lI!lent and of "~he operatio11So Wi th the expiry ot ~he 

... " 



..­r ,. 

, . 
'. 

..... ' 

~ ; .. 
" ' .. 

','. 

mandate ot membel's of STAC at the end of ~76, 
,! 

was ravie'wed and slightly modified to meet,.:... the 
..",. 

.".;' . ,. 

1\ 

,,~ 

.9'oooter I 
pageS 

the compositionlof the Committee, 
~t 
-" chwJgiPg need~o" Following tho 
t 

~er of management, a joint meeting of both groups took place in Ouagadougou 
... / r 

in 1978., ::y 
...... ;i~ 

26 .. 

bydrobiology research workers 1.IDder the a.:,tu.a.tic mom,toring programme and. has 

dra.wn attention to tMtors whioh might be detr:i:!l.wnta~ to the environment .. 

27", Of equal v'alue has been tbe role of STAC in evaluating the technical 

aspects of the Programme and? notably, giving guidance in researcho 
, . 

28.. Although efforts were made to minimize duplication through ~~int meetings 

and through oroGs-representation at meetiDgs, some overlap between the roles 

of the Scientific and Techni,cal Ad:visory Committee and the Ecological Pallel has 

not been completely avoided and solutionR to this continue to be soughto One 

possibili'cy might be to IIl13.ke joint meetings a ,a:rman.eni:: feature or to merge EP 

into STAC .. 

As AdmiDistrator of the Onchocerciasis Fund t:he World Bank is responsible 

fur mobilizing snd m.o.nagirlg the funds required to cS;r:(Y out .. the mgr:mmeo 

Advances from tha Fund to \1.HO are made on a ~uarterly basis on reoeipt ot a 

~1tten submission of the estimated payments to be made during the following 

quarter. At half-yearly intervaJ.:3, tne .'3aok p::ovides to each of the contributing' . 

parties and to the Steeriog Col1l11d ttee, a s-'Gatement cd~ cont:r:1butions, receipts of 

and disbursements trom the Fundo 

As of Dececber ;1, 1977, the acount of aC',vances by the Vlor1d Bank was 

030,~OO,OOO of which ~20,200pOOO for the 1974 ... 1976 period and $lO?f.)OO,OOO for 1977kj 
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CHAl?TER II 

TIIE P.RO~ OP ONCHOCERCIASIS' ~ 

The disease and thep'arMi ~ 

flies ot the Sim'li!.1ida.e tami:~" </ '.:b:!.ch inclilcles t~e nest J\tr1can vectoI'3, the 

species comple~ ~imul.itmi d~(':S'.:-:!... The Simulium or blat'lkfly is both vector and 

inten:lediate host : a m:!.crofil::.:."'':'s i.ugested trc:l a hlxnan has to complete a 

developm~nt cycle wi thin the blackflyp in about sevell ds;}'"s it becomes an infecti va 

larva, the only form wbi9h can infect man., There is no p.)ssibili ty of pror:"'~a.tion 

of the disease except by fo!."l::lS of the parasite that have completed tr..is obligatory 

intravectorial cycle§ 

20 .~dult Onchocerca volvulus worns male acd f~~e? live in human tissuea 

ei t?J.er ir the free s ~e.te or .encapsu:,J..a~(;ed in fibrous :t>ormations known as 

onchocercomas, cySt3 or nodules., Th& free worms and deep=seated nodules are 

normally undetectable.. The supe:r:f'icial nodules, which are vis:i:Dle a'ld palpa.ble, 

are mornily located in the subcutaueous tissue~ over'lying bone: costal. margin~ iliao 

C~$ts, trochanters, sacrum,.knees, shins, skull e Each cyst contains one or more 

pai.rs o:f \70rIDS.. 1..s a rule pa-i:;ients have several cysts or groups of cysts, and in 

nodulectamy campaigns there have been cases where over 40 cysts have been removed 

from a Single patientQ 

3.. Dur.ing its lifetimp. (est1mat;)d at 10-15 yeers) the tenale .2n.£.hoce!'~ 

prodUCe:! millions of eobryos, mic:rofill-U'ie.e, which spread thrvuehout the boc....~ .. tiszuea 

I but Vii th a particular affinity for th(~ skLn and eyes,,; From the skin they may be 

ingested by a ~lackf1y d~tin8: its blo()d meal... In mall the microfj.laria<J l~ve a. ... 

'''' life e.xpectancy ot 1~2 yea:rso Uter trus ti:n.a, unJ.ess they have been ingp.sted 

by a blaclo:"'1y and are thus able to ~OIJ.tinue the.:lr development cycle, they die in the 

tiSSt~es. 
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4. The main c1ir~cnl ~M~festations of the disease are due to reactions to 

tL~ presence of mcrofilariae, and tJ:;leir severity is directly related to the 

'Ji-I;y of parasite in::ectiono ·.J!he :;Iimplest ::,nnifestations are skin leDions 

wi'..ich are caused by scratching 9 and are followed by pruritic papular eruptioru3<;> 

Later on the skL'Tl may undergo a varietjr 0:: chenees: thickening and sclerosis 

in the form of.' pachydenna (eletha.'1t sl;:j.n), locaJ.ized I)r extensive cutaneous atro1?r-.y, 

1911d depigme..'1tation~ 

Distribution of onc"hocerciasis 

Onchooerciasis is essentially a diseasa 0:1: tropical .Urlca, where it is 

prevalent to varying extents between latitudes 15 ON and 15 OS II> However, it also 

a:f'j?ects two other continents: _A_merica, with foci in Guateoala, lIe::d.co, Venezuelaso 

northern Brazil, and Coloobia; and ASia, \'r.i. th the focus in northern Yemen., 

6 II> Brcadly spealdng, the northe:m li::li t of the d:Lsease in Africa runs from 

Gambia to the south of Lake Chad; 1 t teen rises in the Sudan alone: the Nile as far 

as the Abu F..GJ:led region (19 °15 fU) and drops again into Ethiopia along the 

tributaries of the Niles The coUntries situated bet-weeu this line and the Equator 

are the worst a:ffected: the whole o:f Hest Ai'rica (except Mauritania) 1 Cameroon, 

southern Chad, the Central. Jl..:frican Empire, southern Sudan, western Ethiopia, and 

northern Zaire .. 

• 
Further south, the disease occurs in Equatorial Guinea, Gabon, Congo, 

Rmmda, Burundi, the central bazin and southern part of Zaire, Uganda? western 

Kenya, Tanza.'1ia, Angola, and Malawis. where it reaches its southernmost point, 17°S .. 

... 
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8. The known vectors of human onchocerciasis are flies which belone to the 

S:i.1rllliidae family; The African vectors are, members of the complexes Simulium 

dDmnosum (throughout the area. of distribution of the disease) and Simulium neavei 

(in cel.-tain parts of c en traJ. aTld east Africa) Q As regards S" daI!ll'losum s .. l ", i t8 

area of distri b...:ltion extends no;:ctJ:mrards and southwards 'oeyand that of onchocerciasis .. 

The S" dannosum cOI:mlex 

It has been 1""n.0i7rl for some years that Se d al!II10 sum , once regarded as a 

,--~ homogeneous species, in fact con8ti tutes a complex of different taxa... As a result 

of studies pursued 24 separate cytological segregates have been identified trxoughout 

Tropical Af'rice... For '.7est Af'tica nine seGregates have been described, six of which.. 

(IINi1e1l 9 "Sirbal!, "Bandama.", liS ou bre II , "Yahll , "Bi11ell ) are of direct concern to the 

Progra.rr:me because the~" are fou.'1d in or closely associated with the Programme area .. 

At a Scientific Advisory Panel meeting on vector complexes the decision was endorsed 

to consider these as species 'i'ri th the following "Cll?Des already given them in 

S .. sauanosuo respectively ... 

10 .. Table I and Fig .. ShCWI the distribution of these six main species for the 

whole: 01 West Africa and for the ProgTIlDIlle area. and a.djacent zones respectively ... 

116 Each of the species has a characteristic distribution pattern related to 

the distribution of tee biocliInutic zones of West AfI'ica... Thus S .. sanctinauli has 

never been demonstrated out3ide the forest zonesi S.sguamomun and S .. yahenE~ are more 

~biqui tous but mainly confined to certain types of watercour.Je 1..'11 well wooded 

country; S .soubrense, mpjnl y inhabits the large rivers in the forest and Guinea 
"'. 



Table 1 .. 

SPECIES 

squamosum 

xahense 

soubrense 

sanctinauli 
" 

damnosum 60S o 

airbanum 

nrDICATIo:r OF DI STBJJ3t1T I ON 

Cameroon, Beru.n,Togo, Ghana, 

Ivory Coast, Upper Volta 

Togo, Ghana, Ivory Coast, 

Li beria, Guinea. 

Benin, Togo, Ghanu, Ivory Coast, 

Li b~ria, Guinea, Upper Volta 

Gha.."1.a, Ivory Coast f Liberia. 

Cameroon, Irigeria, Benin, 

Togo, Ghana, Ivory Coast, 

Libe:r1a.,Guinea, Mall, Niger, 

Upper Volta. 

Cameroon, lTigena, Benin, Togo, 

Ghana, Ivory Coast? Guinea, 

Ga.:-nbia, Upper Volta, Mali, .. 
niGer 
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HABITAT 

humid forest and riverine 

forest in Guinea savanna 

bum1d !orest and mo~tatn 

forest; extends into 

Guinea sa:vaDIlS.··-

humid forest and riverine 
. 

forest, extends into 

Guinea OOva3Jl:lS, 

humid forest 

humid forest and Guinea. 

savanna; extends into 

Sudan sa,va..lJlla 

Su.dan savanna; e..~tends into 

Guinea savanna and even 

forest 

"', 

l . 
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sava.'"1D.e. zones; S.dru:mosum s.s. is found mainly in the Guinea sav~a zones; 

§.., ~irban.UI!l has been found in forest are3.S but it is mainly in the Sudan savanna 

zone and the N'orthcIn Guinea savanna that this ppecies is widespread .. 

12. Differences in trcnsruission potential have bee.."l demonstrated between species 

and as a function of the bioclioatic zoneso 

Bio-ec~lo3Y o~ the vector 

13. Like all blackrl1es, S~d.amnosum s"l.. develops, d~g1ts larvaJ. and pupal 

stages, in r.mn'i Y'lg watero :Pre-adu.l t development (eggs, larvae and pupae) lasts 

about a fortnight under tropical ru.'1llinC...water temperature condi tions e The 

various species of the complex have SO!llEWhat different requirenents with respect 

to the pbysicochenico..l conditions of the water 01 their breeding siteso 

140 Among all the bioloGical pecul:iari ties, tvlO fundaoental characteristics 

stand out because they deter:ui..ne the strategy and tactics to be employed against 

S .. dar::mosum" 

(i) The demanQs of the larvae of the complex are relatively exactine, 

particularly in regard to their nu tri tiono This is reflected in 

lim:i ted spatial distri button of the breeding places and is what makes 

it possible, after a careful survey of those breeding places, to 

i!!l.plement a campaign aimed at destroyinG, wi thin a given area and by 

4 

sufficiently specific action? all the larval populations of the species~ 

...... 
.. , 

( 
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(1i) This factor, favourable to the execution of a coordinated campaietl9 

is unfortunately oounterbalanced by the flytng power of the femaJ.es; 

whence~ an the one hand, the need to continue 1arv1ciding over a 

very long period to obtain o~ly a satisfactory reduction in the 

parasite population harbo~d by man; and, on the other band, the 

need to apply tr~atment to a sufficiently extensive protective zone -
so as to minimize the consequences of possible reinvasions o 

Transmission 

150 The microfilariae of 0 .. volvulus, the pathogenic agent of human onchocer-

ciasis, have to go through a stage in a vector in order to continue their 

development., These microfilariae, ingested during a. blood meal, undergo several 

moults in the course of a cycle that las~s ~~ average of seven dayso On 

completion of this oycle, the infective larvae break out of the fly during a 

subsequent blood mealo In view of tl~e duration of the gonotr0phic cycle of the 

female S .. damno sura , it :l.s impossible for the parasi t:e to go through a complete 

cycle between ~vo successive blood meals and an infected female will not became 

epidemiologically dan~erous tmtil she takes a thi:rd blood meaJ.o 

16 0 The dynamics o~ transmission depend on many factors, the main ones being: 

the absolute quantity of potential vec.tor blackfliesj 

the mean age o~ the vector populations; 

the vector species concerned (adaotation to the parasite, degree of 

the transmission season; 



.. 
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the degree of contact bet".'leen human and vector populntion:3f which 

depends on human activities (lLnked to age and sex) and on the above= 

mentioned factors; 

the level of infectio:::J. of the bu:l..m populations, which are the only 

reser,oir of the ~at~ogen", 

Enidemiology of onchocerci ~,::J .9 

17. Not r'1 tL~ deter.minir-g fa~tors in t~a spontaneous development of 

onchocerciasis have yet be~ found, but a number of general rule~ can be deduced 

from observations so faro 

Parasi te build~1.m 

18G Onchocerciasis is a parasitic infection that progresses slowly as ~art of 

a cUl'l'I111ative process", There is a long period of clinical. latency after infection 

(one year on average) '" Spor .. t.aneous cure is belated and is g07erned by the life­

span of the adult worm. (lO~15 years)", Under stable conditions of transmission, 

the filarial load in the individual steadily increases over the years.. The 

severity of the lesions varies directly \vith the degree of pal~ite infection, 

1 .. e .. , with the lluober o:f aduJ.t worms in the body of the host and the number of 

microfilariae they release.. Level of transmission an.d length of exposure to 

blackfly bites are the two factors in man~vect~r contact that govern parasite 

build-up", 

19 <I> In four villabes of the Proeram:!l.e area, it \7a6 pOBsi ble to deterr:line annual 

transmission potentials (ATP)l, before the st.art of the campaign, over a 

sufficiently long period to have a good idea of the effect of annual v~x1at1ono 

Medical examination has shown that e.."Cposure to ~ncreasine ATP leads to 

increasingly severe onchocerciasis lesions among a popuJ.ation", "', 

1 For an explanation of ATPs and AJ32.s see footnote on paces lO-U, Chapter III .. 



.. 

\ 

Chan~er II 
?~e 8 

20. This cumu.l.atiYe eff~ct also sJ.~ows itself in the conne:d..on betwee..'1 increasing 

levels of prevalence :me. increasin{; parasite load" The grea.ter the proportion 

of aff.ected persons i...'1. a Village, the Greater their parasite load, a'1.d vice versa .. 

Ge00rauhical disparities 

21. Onchocerciasis occurs in foci, each of which is centred on a breeding place, 

or succession of breeding places, in the i:nmediate v:lc1ni ty of which the disease 

appears in its most severe fOr!Jlo 'I~he distribution of foci is 60verned by the 

hydrogcographicaJ. features of the regiono Depend:lng on the density of breeding 

places, foci may be relatively e:x:tEmsive and continuous, or separate and 

restricted in area in a mosaic pattern •. 

22" Endemicity in 8ny given focus falls of'f with increasi..'1.g distance from the 

centre.. Tl'..is stratification into levels of endemicity (first-line, second-line ... 

8Ild third~line villages) is Governed by the frequency of contact between man ::'.I\d 

vector, \,hich decre::lzcs "lith distance fron the larval breeding place a."ld the 

distance oyer w[1.ich the blaclcfly hD.s to travel. 

Role of sex 

230 In zones of 10-.7 or moderate ende:::e.c::" ty men a1'e nearly alw2.yS affected mOl~e 

frequently tha.'rl won.en.. This difference levels out i.u hyperendeD:ic zones, where 

/"'--- the prevalence of oncr.ocerci2.sis is the sane for both se.:'{es, although 
• 

r:Ucrcfilarial l08.ds are still gene:r-ally bieher for men than for women .. 

240 These differa'rlcez are also cv.ldent i~ the figures for the prevalence of 

eye lesions a."ld blindness, which a:ce e.l\,r'ays bighe:'C' for maY). .. 

.... ..... 

... 
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25. The ~ost valid e~18nation would seem to be a sociological oneo Because 

of the distribution of taslc:$ and the social division of labour, women are less 

e.."q)osed to cont~ct vti th the vectoro Similarly, in two ville.ges ill t1:e north of 

the Ivory Coast i.n which llomen are sic;nificantly more affected than men, it has 

been shcvm that they alone are concented in the cultivation of rice alonJ the 

river bcnks while the men grr:JW cereal crops further aw~ froI!l the breeding 81 teso 

26,; This, however, doez not exclude t1:e poss1 bili ty that o".;her factors, such 

as hormonal ones, may be involvedo 

27 <I Studies conducted in the oc:p zone in just over 300 villages have shO\'1D that 

there are two distinct t~lpes of endemic situation one at each extreme: 

(i) a level of disease that :n.a;'f be considered "tolerable", in \7h1ch the 

prevalence of onchocerciasis in thp. communi ties considered does not 

exceed 3Cf,;; 1'051 ti ve cases hnve less than 10 microfilariae on. 

average per skin biopsy; there is little or no severe eye involvement; 

the frequency of blindness is below ~ and results fram diseases 

other than onchocerciasis; 

(ii) a level oi infection at which the disease is extremely severe; all 

Vil12.ges in which over 57h of the registered population is blind 

have been found to have nore than 6~ of their inhabitants infected; 

posi tives have over 20-25 r:ricrof1lariae per biopsy; over 10% of 

ocular onchocerciasis lesions are severe an~or irreversibleo 
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28.. ..\..:.. t;:w.gh t:t6::'a are viI:";:.;::::. 3 ~ TImcn -:;::3 p:cevalence of cnchoceJ."Cie.sis is 

cve~ 60% vI~:ile t:::"3 freque!J.cy ... :C' ';:,:"~d.ness ::'2 J.JSS -tr;.Jll 5%, that levcl. must be 

cc.nside::.'~d as a t::.:cesho:!..d bs:":~_:, 7::::.ich a cc:-:::..:::.i~cy is at bigh !'isk.. It would 

tha:::efcra see~ logical to re::' '.'-:':_':.0 the fou.:: CCrlv~t:"on?..l levels of ende:;": ~i ty 

;s..:; f 0110':ls: 

fewer ~::&"1 10% infected, moinly among aduJ. ts .. 

(ii) H~rpoe...'":dewici ty g Ce';;,'!cen 10 and 29og;~ in.l~ectedo These generally have 

less tba.'1 10 Dicrcf':'...l2.::":'...a per bio:psy and eye cOI!lplications are rare" 

(iii) ~esoende~citv: b:7~aen 30 and 5909% infected.. T~~s is an intermediate 

6i "'x.:::.. tic:l i.n which t:~(; :9opulation '!!!.ay show varying degrees of' parasite 

infection and in which the risk of eye complicationa increases with 

microfil3-~al load. 

(iV) 6A--f • .L> ... d o'[e __ " v/'o. J.n ... ec ve .. ~here is a high rislc 0::: eye 

cc:::plicat::.ons and pca:' ti yes have more than 20 mcrofilariae per biopsy 

en averc>.ge" 

" 

, ' .. , 

',; 



CHAPTER III 

T~ CmITROL CAl\!PAIGU ;.::Tn ITS RESULTS 

A~ R-\sIC DATA "'" METHODS OF COUTROL AIID TEemUQUES 

1. In default of any the::--a!)eutic weapon at present iltilizable in a mass 

car::rp:.ig,n, the only feasible method of controlling ()nchocerciasis is still by 

control of the vector,,: -~-;; 

-
2. Taking into account the genetic, biological and ecological ch..<U'a.cteristics 

of S. damnosum s.le, the control of the vector can be approached, in theory, 

from ~~y angles o 

Ecclo~ical co~trol 

'3. The eli:nination of rapids 'I whicl1 8.Xe y/here '~he vector reproduces and 

develops, would be a final and therefore ideal solution to the problem of oncho= 

cerciasiso Thus:n Afric~ the gr3at dams built (Aswan l A.lr..osombo, Kainji, K03S0U) 

or now being built or planned (Selingue, Manantali, Noumbiels> Jebba~ Bui)~ by 

elir.'Jinat1ng any possibility of So darmOSUJll breedin;g upriver, have hOO or will 

have an extretlely beneficial effect on t~e onchocerciasis situation" A study 

undertaken by oep h~s established that the construction of just the one hydro= 

electric dam at Uoum.biel, on the :S:"aclc Volta between Upper Volta a"'1d Ghana, will 

resul t, apart from ti.le fL'1al elimination of local ..,ector populations along 

considerable reaches (120 lan.) or this river and its tributaries, in a sa.ving of 

$150,000 a year in the cost of conventional insecticiding tccbniqt.es o 

40 However, to comJtruct such engineering works for the sole purpose of 

controlling a disease, im.:port::mt thouGh it may be from an economic point 0::: view, 

is out of the question.. The topography of the Afr·ican saV3.lma zones would not 
$" • . 

permi tit in all places Vlhere it wo...tld be desir:J.ble, and the cost of such dans 

is generally very hiGh. 
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5. On the other handjl the proliferation of small dams to proVide reserve 

water SUP1lies near rural population centres has often resulted in an aggravation 

of the onchocerciasis problem because of the favourable condi"1iio!1s for the 

development of S6 daonosum created by their spillwayso 

Genetic control 

6., The introduction o~ sterile males into natw:.'a1 vector populations has 

been the theme of many experiments, and r~s been Q'lccessful1y utilized in 

campaigns against certain insects .. 

70 The fact that females of SQ domnosum mate only at the start 0: their 

adult lives and then, having been fertilized, are able to misrate over long 

distances rules out the ap9lication of tr~s met~odo There are also curr~tly 

insuperable problems conce~ mass colonization of § .. daonosum in the laboratory .. 

The iIi es cannot be mated in captivity and have difficulty in taldng blood and 

OYipositing" 

Biological control 

8.. Many parasites inf'est S.. d8rnl1os1-un in nature and research efforts axe 

at present being concentrated on the possibilities of utilizing them with a ~iew 

• to reducing or eliminating vector populations.. The initial. results are not very 

. promiSing and it is still too early to sqJ whether this technique could be 

applicable in. mass compaignso 

.Chemical control 
• 

This met!1od can be approached in two ways, : control measures directed 

against the adult, and control of the aquatic development stages (eggs, larvaa· 

and pupae)" 

Adul t control 

"'" .. 

10. One of the earliest campaigns against So daL.1Ilosum employed this prinCiple, 

though it was not pozsible to dete~ine the part played by larvicide action (part 
. j 
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of the inseptlcide falling directly i~to the rapids) in the successful results 

obtained. 

11. In fact, because of the possibilities of dispersal of S.darrnoswn 

females around their sites of reproduction, particularly during the rainy 

\ 

season, it 'Ilould not be feasible to conduct an adulticide ca'l1paign covering 

a wide area. HO\'lever, research is in progress with a view to developing 

a control technique that would allow protection of localized sites, particularly 

in reinvaded areas. 

Control of' pre-adult develonI:nent sta:;es 

1" Goo Eggs and pupae of b1aclct'lies are securely fixed to their supports and 

partly protected from their surrounQLngs by the adhesive jelly in the case of 

the eeg mass and by the cocoon in the ca8e of the ~upaeo As neitller of these 

stuges ingests food particles from its surroundings the~r could only be destroyed 

by fairly strong cont;].ct poisons o They o.re not effectively destroyed by any 

insecticide currently in useo 

13.. On. the other r..and the larva.e, becc.use of their relative conc0ntration 

and their node of obtaining noul'ish.llent by til trai;ion of particles in suspension 

in the water, are the forms most susceptible to irLsecticides that act wainly 

through L."1gest:i.on.. In default of any alternative" larval control is therefore 

/"" the principle upon wlri.ch most ca .... rrpaigns ~ainst blackfly 'vectors of oncho~ . .. 
cercias:"s have Deen conducted in Ai'ricao 

14.. Widely utilized in pr-lor campaiens, and again adopted for the Programme, 

larval control is soverned by the tollowiY'..g pnnc:"ples : 

the larvicide solution @u~t be released upstream from each breedL~g 
C". 

site or Get 0::' breeding Gites, :::;0 as to destroy the larvae of all stages" 

The ra.l1ge of action of the insecticide wave transported by ";he curreXlt 

depends esoentially on the hydrological and toposr~phic2l cr~~acteristics 

of the watercourse treated; 
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applications must 'be made .~eriodically, at j.ntervo.ls shorter tr..an 

the larval life-span of the species o The reri.odici.ty 11a.'3 be-en fi:ced 

at seven days, which satisfies both biological and logistical ex:i.ciencies; 

these applications I:IUst continue, in a giyen area, for as Ions as 

the capacity for reprcduction of the residual blaclaly population poses 

a threat from the epidemiolo,:,'"ical viewpoint (transoission rate too high) 

or in entouolo~cal terms (re~establishoent of local blackfly 

populations too rapid) (> '-

Techn.i<l~ 

Until 1971 the insecticide used \','as DDT y which is verJ effective but 

Wh038 residual properties and effects on the ell'liroruven t l7ere not ap!,ropriate to .. 

the present eco10l;1c0.1 req..urements.. /i.S a result of studies undertaken since l.967 j 

i.nvestigators have been able to select several compounds belonginc to the 

orc;o.nophosphorus grouP1 one of Yfbich, te::.ephos (Abate ® 1 OMS 786), combines in a 

specific formul8.tion the essential properties of b.ie;h effectiveness aeainat 

So daonosttm larvae of all staGes, and, because of its relatively specific action, 

its low persist8nce 2..'1.d the very s:c13ll doses ap]lied, 10'."/ toxicity for the 

environmen t .. 

16 Q It is this insecticide wl'1.ich 112.s oeen use"d since the start of the operations 

by the Procra.r:J::le, but investigations arc continuing \'1:1. th a view to developing nevI 

compounds in different formul~tion3 .. 

17" ~,ro8t of the c~pai,:;ns urior to the ProeraI!!!lle which were based on the 

r 
principle of lorval control by che:'.lic~l ::leans, had used treatment techniques sui ted 

to the small geoGr8.p}~ca1 areas covered" Howeve'r, the treatment app1icnces, both'" ~ ... 
static (drums with holes to release the insecticide over a given period) or mobile 

(flo8.ti:1e crai'·t o~ vo.r:i.ous sizes) veI",/ soon proved unsui_table for the tre2.ment of 

large areas becau:.:e of the impossibility of utilizing thea in all situations .. 

! t 
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18. Access to the rivers in all seasons is Wl'..8.t constitutes the !:ll1jor, often 

insoluble, problem t14'l.t the treatment te8.lIlS have to f'ace \711en Vlorl-:i.ng on the 

ground) especially du...T"il1-G the rainy season wl~ch is generally the period of bleh 

transmission in mOGt onchocerciasis-oinfested valleyso 'The treatment roundro are 

t.!.I.erefore done incompletely, not alwa.ys at regular intervals and at t~e cost or 

~~recitting effo~tsq IJOreovep, for theGe less than ideal results the reroources 

that have to be deployed are considc~raole" To talce one e::a:1ple, the treat ... ent of 

the Conoe-Leraba River in the Banfo!~ region (25 000 km2 ) required from 1969 to 

1972 the presence, five d?ys a week? of four strong grotUld teams? each consisti!lg 

of one qualified tech.'1icia.'1, two lahourcrs and one driver, with cross=countr'J 

vehicles and equipment for 18..J..-ylciding (boat, out-board motor, etc.,)" 

190 These teams "lere able to reach all the treatment points only in the dry 

season, despite the constant maintenance of 300 km of tr3.cks specially built for 

the purpos~o 

20" The resv..l ts slloned the effects of these constraints and the level of trans= 

mission in th9 largely inaccessible southern part of this zone remained too hien 

f'or the maintenance or return of' h~~'1 populations" 

210 In view of the strategic exicencies, largely d9te~-ined by the b1olosy 

of the vector a~d necessitatL~g the trcatTIent of extensive areas, these land-

based methods could no longer ~e con~idered, so in 1967 spraying fro~ the air was 

started on a trial basis.. r,rter? in turn, the type of aeroplane used for 

agricul tural spr~r:Ln.:;, then the hel:Lcopter, fir::>t SI!lall and then medium-sized, 

were t.ried out .. 
('. 

22d The aerop1a."le proved verJ ef:ficic!1t for medium-sized 2-'1d lo.rce watercou.rses, 
... -

where Galler'! fore13t ve,~;eto.tion docs not hc'Ul'lper navigation and trea'blent" I~ , 

proved less so for the smaJ..ler ri 'fer::> ob:Jcured by .:;:orest C8JlOpy, where -i t is 

replaced with great advantage by th.~ helicopter, whose manoeuvrability is 

practically unlimited o 
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BoTHE FIRST 6 T'uUlS OF OPE2A.TIONS 

Vector Control Oner2:~: -,~~; 

23. After e=alysis 0= the various pr~ciples, methods and tec!L~ques, and in 

the light of experience wit~ prioJ~ canpaig~J the Onchocerciasis Control 

Progr~~e was planned and ~t into operation according to the following 

c!'iter1::..: 

control measu:;'~:'; c.iJ:'ected D.ga~t tl:,e larvae of the vector, 

which are its mest concentrated and most susceptible develop= 

ment stae;es; 

= utilization of insecticide with little residual action, 

effective at low concelltrations and producing little pollution 

under the conditio~ o:e application; 

treatment fiom the air, the only method at present applicable 

which has proved, for practically 100% effectiveness, the 

least costly€) 

Aerial operations 

240 An Invitation to Bid for a contract to c~rry out aerial operations 

gave details of the requirements o This included 8pecificatio~q for the 

development of equipment for the release of accurately measured quantities 

• of insecticides fox' both helicopter and fixedcwing machL~eso The type of 

Lachine cor~idered suitable fer the work requested as well as the flying 

hQurs required were also specifiedo It was anticipated that it would be 

possib1"· to txeat the large rivers oy fued-wing aircraft and that the 

smaller rivers would require helicopters o At the end of July, 1974 the 

contract was aw~xded to Evergreen Helicopters !nco from McMinnville, USA, 
... , 

who operated Be~l 206 helicopters and a P~atus Porter aircraft o 
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25. Work commenced in 1975 in Phase I only, operating froo one base in 
. 

Bobo-Dioulasso, and d.uring that season the following hours of fixed wing and 

helicopter were flown to dispense 75,630 litres of Abate: 

_ ~se I 1975 

Larvicidinp, Prosnection Administration Total Hxs Abate 

Helicopter 1,911 782 89 2,782 47,369 

Fi..'"ted wing :;66 80 94 540 28,261 

Total 75,630 
------

26" In 1976, treabent continued in Phase I and in January 1977 Phase II began 

vr.i.. th the trea~ent of the lower \lhi te Volta by helicopter" This machi::le flew 

across from the Bobo-Dioulasso base each Tuesday and when the rains started in 

Uay'l all the other rivers which started noV7in~ in Phase II were treated by the 

same helicopter, assisted by the fued wi.Jlg on the White Volta O!'lce the f10\1 of 

water was su:fficient for fiXed m.~g treatment" 

270 At the end of 1976, with the treatnent of Phases I a..YJ.d II, the following 

hours bad been flown: 

Phases I & II 1976 

Larr.icidi~ Pro80ection Administration Total Hxs .. Abate 

Helicopter 3'1011 1,192 155 4,358 

624 

79,862 

Fixed wing 488 95 41 

Total 129,941 

----------

<>. 

280 During these initial 2 years of operati<;m, a system evolved which is 

:nan ble enough to deul. with the constant adjustulents that have to be made .. 

J I 

.... . 
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29.. At the end of 1976, the initial. aerial contruct with Evergreen Helicopters 

Inc. came to an endo International bidding for the next contract toolc place 1l! 

mid June 1976. The contract was awarded to Viking Helicopters Ltd" S' an Otta\'lll 

based firm, on 6 August 19760 The change 'of contractor provided an ideal 

opportunity to improve equipment "and techniques, based on the knowledge acquired 

in the first 2 years of opera~ono With the helicopter equipment, the previous 

contractor had dE:veloped a g--.cavi 'by-fed system and although very effecti-Yc in the 

wet season, problems had been experienced in distributing insecticide at diti'icul t 

breeding 51 tes in the dry seasono Consequently, the incomi.ne contractor was asked 

to develop a "dualll system. whereby, by operating a switch in the aircraft, the 

pilot could elect for the insecticide to be f';mi tted either by the grav:i ty-fed 

system or through a pressure-fed sin-:1e nozzle" This newly developed "restrictor" 

system has proved highly successful, particularly in the drJ seasonQ 

30 0 Modifications were also made to the fixed v,riug equipment.. The previOUS 

contractor used an underslun6 cylinder into which the required quanti~J of 

insecticide vIas fed and em tted by the action of a floating piston" Y/i th the 

newly developed equipoent, aJJ. parts are internal wi tmn the aircraft and the 

only extemal part is the emission ttl.be.. The system is activated by air pressure 

ro~d has proved acaurate and reliab1eo 

31" In the first year of operation with the new aerial contractor, the whole 

designated Pro~r~e' area was under treatcent for the first t~e and at the end 

of 1977 the ~o11owing hours had been flonn: 

Phases I. II & I:LI 1977 

Larvicidin~ Prospection Administration Total Hrs Abate. 

Helicopter 41424 685 249 5,350 84;318 

Pi;J;;ed wing 854 57 114 1,025 71,297 

TotaJ. 155,615 

", 



Page 9 

32. The treatment flying was done with six helicopters in s:?ray:ing 

configuration and _mo fixed wing aircraft operatine frem Ta.':lale e.nd Bobo-

Dioulasso. Fifty-four percent of insecticide released was by helicopter 3Xld 

46 percent by the ~{o fixed wing aircraft.. The aver~e release of insecticide 

per hour (80 1 per hour) is four times that of a helicopter (20 1 !Jer hO'..lr) (J 

.J 

Also, the fixed wing can be operated for appr~~mately 1I2 the cost· of a 

helicopter. 

330 Clearly, as river levels al ter9 the breeding sites of S ... da'"!!noStl.tl ctanGe 

and aircraft circ'..li ts have to be nodified accordi!1g1y. It is unlikely that a 

river treated with a particular qua.">lti ty of insecticide one >'/eek mIl require the 

same dosage the following Y/eek, and as rivers st2.rt to flow, or dry up, they are 

constantl~" being added to or taker.. aWa::J from a cir-cui to Hence, it is necess8..IJ" 

to produce neil treatnent lTI.:'.IJs eacl: week a'1d this is done every !.Ionday in the 

a.erial operations section of the Vector Control TIni t at the tVlO bases of Bobo-

Dioulasso and T8malec Followi.ng this~ the pilots are briefed on the circuit to be 

flo'\"m that particul8I week and aircraft then leave these two bases early on Tuesday 

nOI':ling to fly the plrumed circui ts" ~he pilots ca:C'!"'J with then the 1 500 ,000 

treatIJ.ent maps TImch indicate the rivers to be treated and the d03B.6eS required 

and 1 : 200,000 maps wInch shovr tl:e release pOints of the breeding sites to treat" 

Circuits no~lly tru[e three to four days (Figs" 

34.. There are eicht maj or fuel di~::;tri bution points in the J?roGr2l!IDle area from 

where the subsidi8.r'J caches are sUIJplied" At six of these points bulk fuel is 

aVailable from airport PUr:lpS but at ti1e otheT WIO, fuel has to be broueht in from 

elsewhere. There 2.re 80 subsidi;:u:r c2.ches of fuel and insecticide in the 

J?ro~ranme area (Pig. ) " Both fuel and insectj.cide haYe to be !!lade ayail8.ble 

in drJlD..S. 11eint'~nance of adequate stoeles at these caches 8!1Q the keeping 0::' accurate 

records are 12.rg~-scc.le logiGtic21 exercices o 
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. 3ntomolodc~ 3urreillc..l1ce 

35. The original plan for ent9001og1cal. evaluation (::?AG Il\zzion Report, 

Annex V-3) envis~ged a network of 7 sectors and 24 sub-sectors from eech of 

which Vlould operate appro::dD.ately 2 teams of vector collectors.. Addi tiono.l 

teams were to be attached to eech of the Sectors to give a :otal of 58 teams .. 

Each team was e..\."]ected to consist of 3 vector collectors, a drt ver and vehicle; 

141 regtliE.r catchine pOints were to be visited a·~ fortniGhtly intervals.. At 

eacb visit tvlO consecutive days (11 hours) catch:Lng i70uld be unclertalcen.. In 

addition shorter catches would be tlade at other less iopor"tnnt sites ano. 

larval searches IJ.8.de at knOYffi and :::uspected breeding pIe.ces .. 

36.. This basic pl8!l has been modified in several respects: 

a) the vector collectine 'ceao has been recl.uced iron 3 to 2 

collec-l;;ors .. 

b) the collections at re~,liQr catchL~e pOints bDve been made at 

'i'1ee~;:ly instead of to::-tni;:,:htly intervals .. 

c) the n~ber of catchinG points has been considernbly increased, 

and a.l.::1ost all catches are for the 11 hour pe::'ioc1 .. 

37 e These aJ. terations to the origi::1al plan were consiclered to be necessary 

to provide satisfactor:: operational information.. As the control operation 

.'" 
is based on a weeld;}'" cycle, hydroloGical data collected by the surveillance 

teams r:lUst be transmitted by radio from the sub-sectors each v/eek.. Most of 

the hydrological stetions are im90rta..'1t catching points which l!l'.lSt be visited 

weekly regardless of whether a catch is made" Similarly, each teem must 

return to base each week in order to !,Jass on its v.i. tal l1,Ydrolof,1.cal information .. 
r 

Tlms the utility of ol1eratinr: the surreil12nce net';:ork on a wee:J.y cycle is .... -
obvious.. In addition the entoDoloSic:ll data concerning both larval searches 

and adult collections i3 inval'.l.able il1 planning the aeriaJ. control ojerat2ons .. 

-
A fortniGht IS del8.:' in acting on tbi.s infor.!:ution is too ,r:rea."':i '7l:.e."1 deo..ling 

wi th a vector whose imoatu.re ntagec are com:oleted in lens t.han ~h8.t tine .. 
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?age II 

38. In addition to this operational role the entomolo51cal evaluation, 

at this staJe, is desicned to p~ride (i) a measure of the effectiveness of 

the Progr~e in the period before reliable epideoiological changes can be 

demonstrated; (i1) statistically valid data to co~are biting a~d tran~ssion 

rates with the hunan parasitological and ophthalmological findings; and 

(iii) data for use in research into the reinvasion ph~amenono 

39. In order to tulfi~ ~hese requirements fifty vector collecting teams were 

employed during 1975 and 86 du.:r:Lnc; 1976 and 1977, falline to 78 in 1978" In 

addition another 20 teans were eoployed on a temporary basis for an intensive 

prosramme designed to study reinvasion problems in 1977 and 19780 

40.. In setting up tee ento~ological evaluation nen7ork9 525 catclring pOints 

have been studied in varying degrees of detail and the catching res1..tl ts stored 

in the HQ con:.puter .. These are distributed as foJ~o'i'Ts: 

1- Pb2.se I 227 

?hase II 108 

Phase III IV 70 

?h2.se III E 120 

41.. Increasine l:no'i'Tledge has indicated that mc)re intensive cutclling at 

fewer sites is likely to yield the most valuable results, especially when 

reiuvasion prob1eru:; are being studied" 

420 Thus, dUri::1g 1977, an average of 270 (range 213-3 02) catching points 

was visited eacll oont::l and over 1 400 days catching undertaken per month to 

give an average of 5 .. 3 days catching per site peJ:' month .. 

1". 

.... .. 
... 



3stab1isbment of 0ri teria 

45. Interpretation of the entomological data pres~~ts a nunber of proble=so 

Cl.~ar1y, in the compl.ete absence 0-: the vector no further tranST"~ssion r;'i11 t31:e 

place. However? with a vector such as S" d2.WlOSUrl . which under cert2.in 

cll'cwnstances my migrate' (paragraphs 50.". 54), this si~~atio~ is 

unlikely to be achieved or nainta::.ned for long periods over wide a=easo It has 

thus become neeessaTI: to determine the level of bi tins fly pOl?ul~tions and 

potential transmission 0: _O~o~v~o~l~~~,\~lu~~ TIhich is ~onsidered acceptable fron the 

medical and economic vie·,'rpoints. In order to mal::e a judgeCle~t concer.1i."'l.0 t~3 

success or other,-1ise o~ tl~e Procr2-1I!Je 2nd to !?rovide criteria for assessing the 

advisability of settlL~g p09tUations in zones of severe onccocerci8sis, OC? ccnvened 

a Scientific Advisory POI!.e1 ;,ror~:2nc; Group in June J.977 0 The PXlcl carefully 

considered the availa";)le entomolo<?~al data concerninG ti:e t=2...~s:Ji3s:'on 8i tU.2.tion 

before vector con·~1"01 . acti -:i ties, together with tL1e borm resul t8l1t decrees of the 

disease" The ]?a.Ylel decided that an .AP_"l.ual Transmission Potential (A:?'p)l 

1. Thi.s is the an..~ual total of the estimated individual oonthly tr8...~s::ti.ssion 

potentials obtained from the formula : 

no. of days in nonth x No .. of i::liective 18X72.e- x !To .. of flies cau~ht 
Ho" of da~rs ·;;orl:ed Ho o of flies dissected 

Calculations for the AT]? in the Proc;ro.mme area are based solel~T on the 

ntu:lbers of infective larvae indisti.nGUishable from O. volvulus in tile flies heads o • 

Ylhere Simulium bi tine; densi ties are 10'.'T, C.s in the Pro[;ra.I!!Oe are<:t, A':LT r s ccl.cul::..t ed 

in this way are liaole to \7ide fluctLlations resulting from tile nu.:::l'Jers of infective 

larvae in sinele flies o 



Crw:oter III 
P~e 13 

of 100 was extremely unl.ikely to resu1. t in any untoward medical or socio-economc 

effects~ AVailable data also suggected that an AToP of 800+ was likely to be 

accompan-ied by severe onchocerciasiso In order to cover the situation where 

previously uni!lhabi ted areas are to be subj ected to huoan settle!!J.en t, it was also 

necessarJ to determine what l~vel of biting fly populutior.s ~ght give rise to 

unacceptable levels of ~o The P~el concluded that an ~J1nual Biting Rate (ABn)l 

of less tha.."l 1 000 was most unlikely to Give rise to an AT1' of over 100 ar.d tpJ.s 

could be considered safe, and tr..at vii th an ABR of above 8 000, a byperende:Jic 

onchocerciasis situation was likely to develop, should a human population contain~ 

some onchocerciasis carriers be settled~ The Panel clearly appreciated that with 

knowledge which should become available after the second or third passage of the 

3pideniological Eva1.uu-t;ion teams, it miGht be possible to safely increase the 

acceptable levels of ATP's and A3RI so 

44 .. .L\.n analysis of the res1.1l ts during three years fo::: the Phase I 8ud II area 

shows a steadily improving situation .. 

% of AZEl t S below 100 i.Of ABRts belo\7 1 000 

Phase I Phase II Phase I Phase II 

1975 68 7C 61 50 

1976 81 85 72 80 

1977 86 92 79 85 

1 
This is the a.l'l.."luci total of the estinated individual monthly bi ti."lg rates 

:'hat have been obtcined from the formula: 
r 

Ho. of flies c3.u--:ht x lTD. of d8-YS in month 
jJ 0.. of days worked 



45. In 1975. ?hase I was under insecticidal cont:r.·ol whilst II \7o.s not .. 

HO\,7ever, it seems most likely that t·ile control actin ties· in :i?hase I in...~uenced 

the results in Phase II , where, at the feYT c~tching pOi::lts f=-on \ibich severol 

years' data were available? the 10';Test ever AT:? r sand ABR' s iiere reco:rded o The 

superior results of Phase II in subsequent yea:rs arises fron tl:e fact that this 

area. is little subj ected to reinvasion by epidemol09call:T significant ::1t'.Dbers of 

flies from outside the control are2, whereas about 40% of Phase I is so 

reinvaded e 

46. In maw cases results in the heart of the Progr2.!IIl:l9 arE'a are e:ccellent.. Por 

example at uayen (point 04Q7) sited on the 7rc~te Volta river just e~t of 

Ouag:?dougou, no vector flies have been c2.ught since the start of tr.e control 

crunpaign yet in the pre-control tim.es tr:.e ABE exceeded 8,000 and the AT]? e..-cceeded 

200.. In most of the Ble,cl(, 7ihi te ~l1d Red Volta 2nd Sissili 'Valleys in U!'per Volta 

tra.'1srnission of onchocerciasis has a.J..mont certainly ceased s; nee the st2.r(; of tl:e 

control ccmpaisno Fv.rther south, in the Black Vol ta Valle~r 1 control has ir:lp:':'oved 

oarkedly each year, e.g. at Chacbe (point 1303) the situatio!1 for the tr-J.I"ee ~rccrs 

of control is a.s follows 

A3R AT:? 

1973<=4- 34,000 !T "A" 

1975 12,015 825 

1976 1,957 80 

1977 657 15 

47 e The 1977 da.ta concerninc Al3R r S Glld All' I S at 157 well :3 ~-.la.:"ed !,oints have 

been analysed and 910tted on FiG .. Si::li.1 'J.rl,~r all useable p re-con:trol 

data have been plotted on ?igso The AnR data has been plott8d 

.D 114 . t _1.\ r.11' • t f q>' ''/'' .l.or pO:l.n s anU. .'1..1: ua n or ... o v(nn IISo 
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48. Control in Phase III West was implemented only in tfuxch 1977 a~d for parts 

of Phase III :East only in Aueust 1977 (not at all in the easternmost valley -

the Sota Valley), therefore the data for 1977 in figs. and include 

three or more months of pre~ontrol in these areas o Ar..alysis of the !,Jre-contro1 

.• and 1977 ATP' s shows the f o 11owir.g b!'cakdown: 

1977 Pre-=eontro1 
,J 

ATP !ro. of ;2oints % of noints No. of noints 
cf 

of poin"ts _ ..... oc'"'_ ~e_,J;t .. I~ 

0-99 91 58 12 13 

100-199 20 13 6 6 

200-399 19 0 12 19 20 

400~799 16 10 12 12 

800+ 11 1 47 49 

157 100 96 100 

49" ~e pattern of results when AB!l's are cor..sidered is yery sinilar with a. 

few more pCints registeri.r1.e results ,·:hic:. do not fall below the critical 

level (1 000). 

The reinvesion nhenomenon 
rl • 

50. Shortly after the corrr::encement of control in the P':1Use I 8.rea, fly 

populations dropped s~arply and in TlJ.os"l; cases beca.!l1e zero within 3 or 4';;eeks .. 

However, with the onset of the rainy s(~asor.. laree r:u.:::bers of flies rea:!!::e~red at 

certain 8i tea j.n the sout!1-west of tl:e ProgrGL"'::l1e area ~ :letailed invest:i.G3 tions 

showed (a) that there vms no active treeding in the area; (b) thnt virtually all 

the flies were parous (were in fact several d8.jS; olf.. and cnd alread.~r ta!-:en at 

.. 

lea.Jt one blood !!leal before they were cat~Ght b;:r the VE~ctor collector); (c) flies in 

flies appeared to be a reinvadi~ POf".tlntior.. ;:::::--v"i.:'-G in tee san~ c1:i .. rp~c..tio!1 as t~e 

prevaili!'..g monS0on "rinds.. Each year a. si::cilo.r r8ir::vc'.sior: has occurrc~"i:!'. i1':'e -sase 

I 

8~ (1 
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areas which are ~dicated on Fig. • These are areas where there is an 

epidemiologically sienificant influx of infective flies. Flies probably penetrate 

generally 

to all parts of the Programme area ~~t/in ~bers which are eDid~ioloGic211y 

.• insignificant • The results of' the reinvasion stud~r are shown in Annex Q 

51 • Sources of rein~.dingflies are probably located to the sauth~vest of the 

reinvaded zoneso Expel1Jnental control in the Marahoue and Sassandra~~.lleys in 

June-Ju1y 1977 seemed to greatly curtail the rein~sion of the Upper Bandama 

and Laraba rivers.. Control operatio:1S currently being carried out on the ~ra~....houe 

and Sassandra rivers in Ivo~J Coast during 1978 are beginning to confirm this 

observation. 

52 €I The reinvading flies have proved to be only sa'VC).l"'..nB. cytospec:Les 0 Extension 

activity in Ivory Coast to cover all sava~ regions should result in an improved 

Situation in the Bandarna valley, as already mentioned, and in the Bui region of the 

Black Vol tao 

530 A comparison of the reinvasion map (Fig .. ) with the n:.a.p of ATP' s in 

) shows tbe..t most of -the catching PO:L:lts registerine unsatisfactory 

ATP's fall within the reinvasian zone~ 

54~ The actual zone affected by reinvasion is less than 30% of the total 

original Procramme area, (see Figo ) a~d ITith alterations to the southern 

extension of the Prograr'.me area in IVOI7 Coast this is likely to oe cor..siderably 

redu;edo 

Eoidemiological Evaluation 

Aim and methods 

550 T'ne outline in the PAG report for the epidemiological work to be done 

by the OOP vms as follows: 

(a) Surveillance of 0 0 33% of the popula~icn of the region of the Pro~e, 

i.e. 33,000 persons distributed in the seven participatir..8 countries of 

which the population concerned is est~~ted at about 10 ndllion o 

7.9.78 i i 
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(b) Stratification according to endemicit,j levels of the localities or 

regions if' these are knO\1rl; in such a way that 2/3 of the saIllple are 

s1 tuated in zones of meso- or hyperendeoici ty because "the p:rinl..:'U'Y aim 

of the SUl."Veys is to deter.:line the effects of the control proCramr:le in 

areas with high l~vels of emdemici til .. 

(c) lni tial selection, on the ')asis of data previously collected, of a .. 
random sample cOIil!>osed of l'f clusters ot' 300 persons until tee required 

number in ea.ch country is obtained. 

(d) Longi tudinal follO"17-ttp, dUJ:-ing the implementation of the progr'&JIJE) at 

three-year interv~s/o~ e3.<:h of the indiv:i,duals fcrm:i.ng the 

evaluation clusters .. 

(e) Annual detailed examination of' 6-l~~ of' the s3lIlplej co::xplete ophthaloo-

logical examination, conplementary laboratory testso 

Saml)le desie;n 

56.. It soon becE'.I:le evident tha:t the focal distribution of' the disease ,· .. ouJ.d 

not allow for a valuable random ~electiono 

57.. It was considered that in ender:ric 3i tuati()ns which we;:e far fr~ beine 

homogeneous and where one couJ.c1 see a distinct pattern of foci in relC'.tion to 

the profile of watercourses, a ca.'reful choice was necessary and in 1975 it i72.S 

decided to utilize the fol1orring criteria, a.ereed upon by ST!.C: 

(a) The 'Ivillages" must be representative of all the ecological, b,ydro-

lov-cal and geographical zones of the basins and watercourses \7here 

breedinc-places OCctU'o The vill8{;es selected must be representative of 

all the mavin foci. As Q result they are scattered tlll'ou>;~aut t!lC 

14,000 Ian of 'i7atercouI'ses covered by the Proo-ammco 
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(b) They should be 1nterdependGIlt wi-th the entoIlloloV-caJ. Gyaluation 

proeramue, i.e. t~ey snould be selected close to the permanent 

collectine po:.::ts., particularly when entomologicaJ. considerations 

so require,- or else their distance should be taken into accounto 

(c) Full attention should be paid to sociological factors, 

longi tudinal stu.,..clies beine incompatible with a high drop=out rate 

and premlp~osing social hooogeneity and an adequate level of 

population stabilityq Accordingly, administrative and c~ercia1 

centres (ITbich have too bigh a proportion of foreieners, teoporary 

residents a~d non=residents), agricultural (includinG processing) 

businesses and proj ects dependent on mi&rant and seasonal labour, 

and nonadic conmuui ties \'lere all 8.."1CcludedQ On the ot~er hand, 

groups resettlin.; t~le onchocerciasis-freed areas ,"lere includedo 

(d) The different levels of prevalence need to be represented in the 

sanples o Bearing in mind the PAG Mission r s reco:mnendation that 

two~thirds of the vill3ges in the sample should have a pre"bl~nce 

of more than 33%, it was found pre;~era.ble to select 755~ of the 

sa.!:lple from r..;yperal1de;<li,c vil1~es (prE~valence 6a;~) and the ot:1.er 25;.~ 

from villaees where prevalence is low or sporadic .. 

• 
As a result, of the total 0: 300 subjects recooma~ded for the 

clusters, it wns nece.Gsary sometimes to combine several small 

villages to for!:]. one cluster, sometimes to restrict the Stlrvey in 

excessively lnr.:;e vill3.0es of 100-1500 inhabi tnnts to one or more 

districts, 2.8su.r;ling t::w districts were suffiCiently distinQ.tisr.able, 
... , 

or to e:cclu,de sucD villages" r'':oreovel:, in SOtle vil1aees particnlc.rly ... 
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relev8l'lt to evaluation, the numenc:ll crt tens. fl..tl.d to be cha.'1gcd.. In 

the end the cluster size V[QS bet\"leell 200 fI.nd 500.. The fi.;urc 300 is 

not always feasible, and also there are psycholoGical difficulties ill 

getting the inhabitants of a village to accept a methodology that does 

not cover all of them .. 

(f) As far as possible, the selection of villages should truce into 3ccOunt 

the economic development ZO!:Les .. 

(g) Ral1,dom selection was replaced by selection based on the accepted 

evaluatio~ criteria .. 

(h) Communi ties from. non-endemic: regions who COI:l.e to settle in the reclained 

areas, such as the territory of the Volta Valleys Development Authority 

(AVV) in Upper Volta, and WI10 form a control population not foreseen in ~ 

the PAG Llissiol1 re!,)ort, had to be included in the evaluation progr::u::Jr:le .. 

(i) Pinally, the need· for control data. led to the inclUSion 0: control 

villages situated outside the Pro~r~e area .. 

Current metnudolo.'!y 

58.. Since the begin..l1ing of the eam:paign, basel:i.ne data have been collected 

in the seven countries.. On the basis of the criteria I:lentioned above, the 

follo ... Ting conclusions can be drmm .. 

Geogranr.ical dispers&l: all river basfns treated by the vector con~rol 

uni t are re!,)resented in the sar:lpleo 

Relation wi ttl entonolo.'!"."l= whenever possible the Vill.Jges close to a 

permanent Simuliur:J. catching poi~t Vlere chosen in order to assess the 

(' 

degree of correlation vii th the entomological resul ts o In certoin cases 

the i~vestieations were conducted upon ·the request of the entomologists o'"" ... 

The different levels of transr:ri.3sion. (.O\TP) are represented in the saople G 



Quanti tnti ve aspecia the basic saople established in the 7 countries 

totals 80,000 people, out of a population of 11 million inhabit~tsQ 

This repre~ents a sanple of 0 ( 75)b of the population, wrich is considerably 

greater than the nu.-:J.~er orieincll:l envisaeed (Oo33;~~)" Thls decision \7a8 

takat in consideration of: 

The need to retain n ~ufficientlJ large sam~le in o~der to 3CCttre 

siDlificont results in tr.e lono tudinal stlrveJrs 0::' vill.:'..~e~ over a 

'period of 10 years or more? in view of the v~gh absentee rate of 

2o;~ at each examination" A.1so, the larger sample ini tis.lly chosen 

now contains a sufficient nUluber of villages from v,hich valid 

conclusions can be dro.'.'m on the tranG'I'.ll.ssion resu.1 tin::: from 

infected flies impo~ted from outside the C~p aren~ 

The need to ensure 2.dequate eeograpr.i.caJ. cover2.Ce 8.3 rt:)(rxired by 

the entomoloGical controlo 

The need for mapping Of. foci and chemotheTI!.peutic trials ... 

59.. For operational reasons, the el'idemological evaluation has been carried 

out at toNO different levels, simple 2nd detailed 12nlr.,reyso r~he siD},)le surrey 

consists of a parasi tolocicru. assessnent 0-::' prevaJ.ence and intensity of o:.lcho= 

cerciasis by means of examining 2 sld.!l snips, pl'..ts a si;';"ple screen.:L."»'r; procedure 

for visual impairment and blindness., In the detailed survey a caxefttl clinical 

and ophthalrn.olo~ical exam:i.na·~ion is also included.. Because of the time-const''.mine 

teclmique, the detailed e..-v.:aminatioll.s have been carried out on on17 o.ppro::d..mately 

15% of the total sample, allowinG for certain special studies concernin,:; ocular 

lesions to be undertcl;:e.'1o 

i,ii. ({ran t s : 

60 0 In the AVV where there is a population of non-infected imnigr~ts, 3,600 

individuals have been registered for a spsciaJ. study aiwed at checlcLng the 

persistence of any residual tr~smissiono 



, 
.-~ 

. 

Chanter III 
Page 21 

?eriodici t~r of exa..."1i.'1:?tions: In eeneral, the rule of an interval of three 

years between each visi t was also retoined for the detailed evaluation sample .. 

61. As of tIarch 30, 1978, the tot<>l populE'.tion exaoined by the EpideDio10cical 

Uni t was as follows: 

s:":np1e detailed Total - of \"'lbich 
eValuation evaluation ophthalooo exaos 

.... 

Uali 11,891 1,359 13,250 1,061 
". 

Upper Volta 26,353 3,300 29,653 3,004 

IYOl7 Coast 7,412 2,812 10,224 29 235 

lTieer 1,406 799 2,205 624 

Togo 7,392 1,801 9,193 1,262 

Gh811a 1l,303 1,915 13,218 1,531 

Benin 6,056 1,445 7,5 01 675 

Total 

I 
71,813 13 1 431 85,244 

I 
10,932 

:?::-el:!.::rl.nJ.r;v !!ledical results of.. entonolo;::;ical o"fJerations 

62 G The first c~ec!c of the rem.ll ts of operations in Phase I began in 1978 .. 

SL"'Cteen U,9per i[01 ta vil12.ges \7e?:e reexamined and the reliabi1i ty of survey 3.'1d 

diacnostic :nethe"::.' cG.lfir.:J.ed: the disease was found again in nore than 995~ of 

~ 

J 

the peo:;:'a wf.:.e::-e it h2d bee..'1 obserred three years earlier; the ferl negative cases 

ca.l. be accou.'1ted for either by an €'ITor of identification or ':J~r rliohandling, or 

by carriers \'ri th a verI low paras:" t:..c lo2.d that randomizes tee dem.or:stration of .. 
;:ric::-ofilariae (tLe dicCJ,o:::;tic error risk is lower trlan 1';'.,)" 

6 3 & Ei~11t r.yp erende!:lic v-ill2.ees \Ylere rcexD.L~ .. ned along the Boueouri ba nne. l31'ack 

Vol ta Rivers, in ::;"'1 o..rea vlhere vec-;;or cO:1t::-ol was not coopletely success:f'..i.l ::":1 

1975 (ATE = 183 in 1975 in i';""'.bere villaze) but where as ·early as 1976 . .''.TP I S were 

below tile threshold of 100 larv8.e/r:J.a!'l/yeo..r .. 



6 .. u In the 0-4 years 80e erol1.?, tL1C prevalence of onchoce~cio.sis l~3.S dec~~c.::;ed 

from 5, ~ to 1,6% wi thin three ye:;:.:rs and amons the 140 children born 8ince the 

beginning of operations, only trro were fov~d infected (they ITere born in ea=ly 

1975). A slight decreaoe even tends to 3!,pear in the 5-9 years age sroup. 

Al though the IIl.BgIli 1;~1.de of these chcl!lGes is too small to h.a.ye, a..V sier'.ific2nt 

ir:lplications at the level of all tho vill<1.5es they confirru the general trend 

" to\'l<u'ds a 2 or 3 point decrease in the oV'erall prevru.e..'lce of o:1chocerciasis 

in this sample. The averclge I!licrofil~a1. densi t~r remains sta:~le e:lone the 

infected people .. 

65. Seven other villaee::; were visited ngain. in late 1977 in t~le U!'per CO!J.oe 

basin where the control is reported to be excellent since Jal'l.uc..l7 1975 r ,,:;y,...a.t is 

fo!" alr.lost three years. H 0 pOGi tj. ve cases ITere found a.:1c:1g cr.i1dren borll d:tring 

that period. Of the 277 child.ren ex~nined in the l.Ulder five 20e GTOUIJ, none ~"..c.d 

onchocerciasis whereas 3 out of 267 (1.J.;~) nere infected before the ~o.."'J.paicr. 

beg~. In the meanti~e, the prevale-::.ce has droP3?ed from g,:{; to 6;~ in the 5-9 

years ace group. 

66. Pin ally , in Da-n.so"mdougou, a villaGe located on the route o~ the reinva.sion 

phenomenon, the ATP is still hieher t~lan 1,OOO~ The disease in the villo .. ge is 

becomin:~ more severe: the overall ?:revc.ler..ce is increasing sli~lltlj-, but tllC 

individual microfi13rial loads are crovr ... r-'C Oll an average of one-t;-~i.rd 

(32 inf. instead of 20), two o;:li1drcn und.er four were fo:;nd i;2::ected Xld the 

prevalence has incr~ased from 31 5;'b to T;S in tcis 2-ee ercup .. 

67. These medic31 re::.u.l t:; cle8.l'ly co~fir:n tIle validity of t:::e fin clinGs of tl1e 

ento:J.oloeico.1 cYalue.tion. The te:'ldenc:; to ~ setbc.cl: of ":;!:e dise:1se is still core 

signii'iC3!lt- if one con:::icler::. that t~e tr2.nsti3sion 11o.s been reduced to a Im7er 

level. The ATP v8.lues establiG:led in 1976 2,110','/ a."1 opticistic yier: of the oirerall 



epidemiolotP.cal resul t3 wr..i.ch ;nll be ob::.ervecl a:ft~r a 5 or 6 year period of 

control. The a!!eing of adult rfOrnis will thl:~n lead to a sig;ni~ic~1'lt decrev.se 

of the parasitic load" to y,hich will be added the efi'ects of the renewal of 

gene~ations arnone the 90pulation. 

68. In ter.ns " of ophthalmology, fcr..l.r villages have be~n reexami..."1cd after a 

tr..ree yero: period. Prelimi.."18..r:r results do not show w..y si,sn:Lficynt difference 

as regards the prevale.."lce of ocular onc:'1ocerciasis or the ntl..'i1bcr of severe c2.ses, 

but, generally spea.k:i.ns, o-;erall rates have dir:linished slightl~)'"e Ho, .. eve:r.t i."1 

three of these villages where entomological results are sati3facto~J, there is 

a tendency to a decrea.oe- of ocular microfilarial loads in data for 1978, as 

compared to 1975 data. Also, the nU::loer oi? :patients Y7i th asgr:lvated clcular 

iI:lpn.ir.nent is remarkably low. This !:lieht e:':plai~ w'ny the bli:ldness rnte has 

decreased from l2,3~~ to 8,2)~ in one hypere!lCl.emc vill86C: the mmber of ne" 

cases 0::' blind.'1ess \72.8 low and the blind of the vil12.ge }:md bee::1 subj ected to 

high mortali t:r • 

69. All these relml ts, a'1d eS!Jecially the assumptio:l that t~e interrtJ.ption of 

the transmission of oncnocerciasis mieht have already had a fayourable 

stabilizine impact on the ocular lesions, have to be checked on a statistically 

reliable sample.. Tbis will be done in 1979.. A st~.ldy of the risk factors of 

blindness Cl.<'L1.ong onchocerciasis pa.tients L1'l a pro·~ected area will be undertnl:en .. 

Such a study \",'111 be oost valuable for the future assessnent of t~le number o~ 

blind peo~le in t~e OCP area. 

70.. As to the future, the obserlt'l.tions collected by the e]idemiolosic2.l 

evalu2.tion and "Thich co:::.cer::l about 80,000 peo::!le have been sto:::'ed as ba::;cl~'1e 

data. These result::; are stu:nari~ed L"1 A.'1l'lex 

71.. For the ev:U.uation of the 'Tector control operations in the CCP o.rea, 

only a fra.ctiol1 of the s2ll1!?1e vlill be used o 
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A s2.ID.ple of ~bout 1,000 ... 1,500 indiv:Lduals will be put under a.vmual 

surveilla=.ce.. Sicilarly·j.n ~he ''V tl=Tritc:cy in Upper Volta the 

entire uninf'ected miera.1'lt population wil.l be examined a.'1Ilually. 

Less t~~ half of the ~erw ~d meso-endeBic clusters will be 

examined a:fter ;:5 years in order to demonstrate the }.)ossi"ole effect 

of the vector control. 

A certai.l"l nU:llber of b;ypo-endemic villages will be exa.'TIined in order 

to estimate the life-s!'un of the adult '."IOrms. 

Children born after the start of the Programme will be surveyed in 

some vil12.ees to confirra the interruption of tra'1smssion, due 

consideration "oeins given to the posf::i bili ty of i.."1tru-uteri-11e 

transmssion. T:bis t;y}?e of survey can be extended if required, to 

other villages. 

The follo\7-u~ of the ville5as 'lVi th a spo:=adic ende:nici ty ylill prObably 

never serve &~ useful pu~)oseo 

Villaees \Till be eliI:li.na~ed from the network of regular visits, when 

useful e9idemioloeicaJ. cri terin ca.'1l1C)t be fulfilled .. 

72. Practically, the surveill::"'''1ce network w:Lll be established as follows: 

Higer 6 village:3 

40 villages .. 

Ivory Coast 20 vi.lloges 

Uali 30 vill3ges 

Togo and Ghana to be dete~ned 
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CHAPTER IV 

ECOlTOI<IC DEVELOPl.:Eirr 

1. There was general consensus that the Economic Development Unit of the 

Programme should assume an L~or.mation-gathering role as well as liaison 

functions. 

2. The Unit started functioning in February 1976. The first few months 

were spent on familiarization tours within the Programme area, establishing 

contacts with the ministries and officials concerned with development 

activities and projects in the oncho zones of the respective countries, with 

( '') representatives of the United Nations Development Programme, FAO, \~IHO and other 

specialised agencies of the United l~tions, and with other multinatio~~l aid 

agencies as well as bilateral aid agencies. 

38 Close association was established with the regiol~ development 

organizations in the Programme area, in particular those based in Ouagadougou, 

and also with the CILSS and the Inter-African Centre for Hydraulic Studies. 

4. DurLJg the course of the year the functions of the Unit were more 

specifically defli~ed to be information and liaison, ~~ely to: 

collect and disseminate basic socio-economic data which may be 

useful for planning and development actions by both beneficiary 

and donor countries; 

on the basiS of t~e socio-economic data collected, assist in the 

establisl~ent of a socio-economic data bank for the Programme area; 

study and advise on development projects being e.xecuted or planned 

for the oncho zone, articulating all relevant socio-economic 

aspects and consequences; 

maintain contacts v'li th all parties to the Progra.mrue and interested 

agenCies (beneficiaries, donors, sponsoring agencies, bilateral 

and multinational aid and financing agencies). 
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5. Following on this definition a standard questionnaire for collection 

and transmission of information to the Programme on a regular basis was devised 

and circulated to the Prcgramme countries. 

6. The responsi bili t:'t for preparing an annual report on socio-economic 

developments in the PrOC;rat:ilI!le area, which had hitherto been assumed by the 

United Nations Development Programme, passed to the Unit at the end of 1976. 

With the assumption of this responsibility, the staffing of the Unit was 

effected on a multidisciplinary basis in order to ensure the proper integration 

of the various aspects of development. The areas covered by the staff were 

sociology, aeroeconamics, development 3conamics and public health. By combined 

use of the questionnaire and personal vi~its by members of the Unit, ll1fo~tion 

was assembled for compilation of the annual socio-acononic report for 1977. 

7 • The experience gained by the Unit during i t:3 :first three years has 

highlighted the importanoe of the following essential components for development 

of the oncho zone: 

(a) a baSic socio-eco':lOmic infrastructure, particularly basic health 

services, schools and l~oads, especially in resettlement areas; 

(b) the need for integration of public health components into 

development projects; 

(c) integration of the oncho ~0ne into the national economy of each 

country through regional development and planning; ruld 

(d) the necessity for anticipating development problems and bottle­

necks by keeping these under continuing s~l~y Qud review in order 

to prevent their becomil1G critical issues. 

The question for the 1980-85 period, therefore is one of discerning the 

directiOns in which the Unit IS fl.-mctions may develop 1...'1 that period. 
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8. For example, the econ~c review mission has suggested that the unit 

could expand its research and policy analysis activities by undertaking 

research and analysis on its own and by orgnnizing research to be done by others. 

It should specialize substun~ially on socioeconomic subjects directly related to 

the vector control programme. One appropriate subject is resettlement and 

migration, an area where the need for programme and policy-related research is 

acute, particularly in Upper Volta. Another possible area for socioeconomic 

research is health and health care delivery. 

9. Also, on several occaSions the participating countries have suggested 

that the Unit gives particular attention to putting in evidence the ~conomic 

benefits derived by the countries from the vector oontrol activities. 



CHAI'TEil V 

nESEAi-qCU1AND ETVIllONtlEI1TAL PR<Y..ECTIOlT 

1. The resea.rch sponsored by the Onchocerciasis Control Programme has had 

a strong operational bias. While most of the work has been entrusted to 

institutions and universities under contract, two research scientists have 

been employed on the Programme.. Altogether about ~~2,300, 000 have been spent 

on research, equivalent to almost 7% o£ total expenditure, and within this 

amount sixty-one contracts have been negotiated for about ~~,640,000, or 

approximately 5% of expenditureo 

~tomological research 

2. The greatest input has been jn vector ecology and vector control. The 

distribution o£ the species o£ the So damnosum complex along the rivers L~side 

and outside the Programme area haD been mapped. The savanna species, 

S. damno~ s.s. and ~_~irb~um, b~ve been clearly incriminated as the 

principal vectors of concern to OCP.. ~bereas originally the species could be 

separated only by cytological examination of the larvae, keys have been 

d~veloped to enable the morphological identificatj.on of the adult flies. 

3. Progressive studies to find mechanical mealh9 of sampling the adult and 

larval populations have resulted in the development of devices for use in 

everyday observation of the behaviour of S. damnoo~ but not for mOnitoring 

actual field operations. For example, the "windowpane" interception trap has 

provided additional information on flight behaviour and the aluminium sheet 

trap has proved usef1:U in attracting physiological stages other than those 

seeking a blood meal. Also, as with the Simulium complex research, the 

methods have proved useful in the reinvasion studieso 

1 For additional information on research see Annex. 
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4. Studies carried out on the larval sampling methods have led to a greater 

understanding of the spatial distribution of the larvae in the water ; their 

feeding behaviour and the size of particles ingested have also been studied. 

Such detail is of value in the deve10pr:lent of Oolternative insecticide fOl'II1Ulations. 

5. Attempts have been made to dev'elop a 1a.boratory colony. OperationallYt 

it has been found that the rearing of single generations of different species 

to provide material for more accuxate identification haa been usefully exploited, 

but the continuation into multiple generations has made slow progress. Enzyme 

polymorphism studies, while of value acadenico.l1y, have not produced an 

operationally viable tooL LL::ewioe, source ident:lfication of vector material 

using X-ray Fluoreocent Spectroscopy bas been found to have marginal value to 

the ProGran~e at this stOoge. 

60 ,11th the Prograome reliant on only one insecticide., priority haa been 

given to finding alternatives. A significant advance in this field was the 

development of a flouting trough method enabling different products to be 

tried ~ situ without contaminating the whole rivero Accordingly, it has been 

possible to show that the number oj? 12XVic.ides potentially available to OCP is 

very restricted and, in fact, to date only one, Chlorphoxin4 has gone forward 

to l:-ar,'je-ecale field testinc. The main diftioul ty io to find an inoeotio1do 

that combines maximum effect ncainst S.drun..'1ostuu with minimum effect against 

other aquatic non-target orgrulisDS e 

/ 
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7. Studies underta~en on the dispersion of t~e Abate formulation in the 

rivers have shown its property of adsorbing a colloidal matter III the rivers. 

Gas liquid chromatograplric methods have also been developed to study the amount 

of Abate to be found in wnter~ ~d, oysters and fisho 

8. To obtain a fuller understanding of some of the subjects and to assist 

the planning of the research pro~T~ue, a series of Scientifio Advisory Panel 

~o~l~ng groups have been convened. These have considered (a) the development 

of n laboratory colony of Sodnmnosm~ (b) the reinvasion phenomenon, (c) trapping 

devices, (d) the S .. damnosum complex and (e) the de'V"elopment of larvicides. 

9. The future research component of ocr will continue to be closely linked 

to its operational require~cntso In this respect the search will be intensified 

towards (a) finding alternative control agents, not only larvicidal, but also 

adulticidal, if the resting sites of the adults can be located ; (b) the 

development of other technologies, where appropria'te, to control or maintain 

the control of the vector ; (c) the study of So dWIlOOolJ1tIll movemento and the 

f~ctors influencing miuration o 
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10. On the medical side, most of the research has been undertaken in the course 

of the epidemiological evaluation activities, producing a greater lllSight into 

the implications of the disease. To provide comparative data on the dynamics 

or onchocerciasis transmission and on the pathogenesis of the disease from a 

sir:lilar, uncontrolled area, a 101'~.gj:tudil~1 study has been undertaken in 

Horthern Cameroon over a period of three years. 

11. The applied research undertaken by the Epidemiological Evaluation Unit 

has been mainly concerned with ope1~tional epidemiological aspects of oncho-

cerciasis in order to improve tee field survey techniques used. In the field 

of parasitology, seve~l different methods for the examinatio:r.. of skin s11ips 

were compared to determine a suitable technique both for large-scale ~ield 

surveys and for the detection of new and light onchocercal infections" Hicro= 

filaruria, which is an important sign of systemic onchocerciasis y was investi~ 

gated and a simple field technique based 011 filtration of urine was developed., 

12. Histological examinations of skin snips have been carried out to assist 

in the identification of skin lesioEs due to onchocerciasj.s .. 

13. Although it has been recognized for some time that there are apparent 

differences be-!;weell the 0 0 vol vulu~ found in the forest and saVB.l1.na areas and 

that the infective stages of the parasites fotUld in the vector may be other 

than O. volvulus, until recently no technique was available to enable clarifica-

tion. Recent adVtL~ces III histoch8~cal stainir~ tec~Jriques are now beginning to 

provide methods which could have future operational consequences and possibly 

lead to a more precise entomolo~ical evaluation of transmission potentials. 

14. In the ophthalmological field, different viSion t6~tS ·,'1ere explored to 

ensure reliable results on impaired vision in the villages examined. Systematic 

screening of the intra...acular pressure in patients with oncl:ocerciasis was 
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undertaken, and an analysis made of the importance of a co-existing glaucoma 

as a caUSe of blindness. Another :lllportant operational aspect of onchocerciasis 

is the definition of caDes at ~ligh risk of blindness. Por this purpose the 

relationship between the ocular parasi.te load and severe onchocercal eye lesions 

was investigated, as well as the inportance of optic nerve involvement i~1 

onchocerciasis and its influence on tl:.e visual fi elds. Finally, investigations 

were carried out in selected villages in the Programme area L~ ordcr to define 

a tolerable level of onchocerciasis, based on operational, nedical and entomo-

logical criteria. 

15. \7i thin the Programme a:..'eo. a trial was undertaken to determir.e the i.lossible 

advantages which might derive from !lodulectomy. Initial results indicate t hat 

such a practice could be beneficial in certain cases, for oxample, in children 

\'lith head nodules. 

16. In the abs ence of a sui table drug for mass treatmer:t a chemotherapeutic 

research programme has beer: proe:ressi vely inlpleL'lented. .l!'ield trials have been 

undertaken to determine \",hcther suramin and diethylcarbam...1.zine can be '.loed when 

prescribed in different regilnens which IDay In::l.Ice thee. more tolerable. Some 

reGul ts froID trials wi tl:in the PrograrIDle area indicate tnat t he effect of 

diethylcarbamazine on the cutaneOUfj ~icrofilc.rial load may be I:ore perSistent 

when transmission has been interr.~pted. 

17. A bibliography on sur:min 197a...J.975 vms published. 

18. Other drugs trials usinG rJctrifollatc, lQvn.misnl o a nd n.ii\u'timox have been 

carried out in the Progrru~me area and i 12 Cameroon. 

19 . In order to strenf~then and acceler ate the studies of cu.rreet and 

potentially suitable drugs, a C::.er:othorap t;uti c llesenrc!:. Ce!~tre was 0GtnbliGhocl 

in Tarnnle in northern Ghana L: 1,)7G. ~ ioVl e vc r, \',i th tho launcl: ing m.' tho 

Special Prograrmne of ~lesetlrch a nd Tra:L!lil1g in 'l'ropicnl Discases ( '~Dn.) cll1d the 

development of itf; intens i vo progr::.ll~'!l:':l3 of drug development il~ or:c11ocorc1asi8, it 

was decidod tl-..a t TDl1 vlould talce 01(1)1' tho rOSpOl1Bt bil:i.ty of 'L'amnle Hesearch 
Centre from mid .. ,,1970 . 

q 9 78 
/, 
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18. The weekly n,P!)licn.tion 0:;,' the 13.rvicide ufled to control the vector, Abate 

emulsifi£1ble concentrate~ CCY"tld ~uwe .:1n ac1vcroc effect onn::>n·-t::xget organisms" 

Therefore? in the early :::rtaGcs of the OPCl'3.tiO::1H? an aquatic mOl1:ltoring progr~ .... mm~ 

was set :i.n motj.ol1. Unfort'.l.nn:tel~,:, no cln,b. was o.vailable r~s n brw:i.s for fu-t,oJ.:'c 

compn.r i son ; thus, studies of the rj.vers covered by the first ph2.sC of overat:l.or!s 

COl:U~lencccl almost at the ~;;\::!e tir~G 8.3 t~1e larviciciin.g o Only on t'.70 rivers not 

bro~:~ht under tr-entrn·~~nt until t:1C third p!1~'.0e wn::-:prc-co:1trol datil. obto.ineJ(l. 

19. Despite these problc~8, the protucol developed for the nqun.tic monitoring 
an<l follovled conr;istently on ei~ht riv'cl'S pl'i.ncip:~1.11y in tLle southcrn section 

of t~e Progrn.u:ne area, h::ls proved 8.d,~qunto und sufficiently se~lsitiY(j to 1'eoo1'(l 

any ·· s:i,sni:fieant nl tcration in the COIn!)osi tion of the riverine :('nn .. '1,'1 o Results htw{ 

indicnted, an expected, a cort:1in diminution in the over£1ll qunnti ty of nOll-tarGe~ 

invertebrate or,3 ~:nisDlB in tho;;c ri",'crfJ under continual control. This gonerally 

amounts to upproxim:.ltely 30i'~ but t::crc is no i:1dication of a sinilar effect on 

tha fish population. 

20. The initial imp£1ct of t:'1C in::;ecticide on the aquatic fauna a?pears to be 

nore dr2.stic du~in,'!, the firat tro::d;me!!ts 0-:: a river but, without interruption 

01' the weekly schedule, the rivorine fauna is able to recover gradually to a 

level comparable Y/ith other riYors in t!1C area o 
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21. Studies on the fiGh populn.tion r....:lve not revealed the disappe::trance of any 

s~ecies under the regular application of l~icide, and the n~er of alvelings 

remains high, su;r.;;eating that breeding is u..'1.3.ffected. 

22. Data collecteu i3 reco~ded or. speci~lly desiGned forms and fed into a 

computer for subsequent <l.nal~rsis. Bcc::.use 0: the treeendous differencen in 

the rivers, not only seasor,31 !jut :_~!:.::.'_w.l on account o:f the varying rainfall 

ui'fecting flow and discl:arge! several :renrs study will be necessDxy before firm 

conclusions can be drawn. However, a cert2.in consistency in results has 

al:.:-cady been noted permi ttir-G ~l redl..:ction in L-,oni toring frequency froe monthly 

to quarterly interval:=;o '['his :~1.S C:'n~blcJ ot:1er rivers, particulm'ly in the 

e:;:tcnoion are 8-, to he ad<l{"ld to tile r:onitorir.-: circuit:1t 110 :1uditional coot. 

23. 'l'hi8 environmental 8t'-ld.~· :!J13 ben :-.: fi ttc<l from a back-up research proGra~mno 

which is contributint!, si~ni:ic ::l~:. tlJ' to J. t,'T0<1tcr Lmder:::Jtcmc1inc of the natural 

balance that exists in tile ri vcrs G..l.l the inter-reIn tionships of the different 

orCC1.niSlJ.'ls. Identification ;: :~ ys fOI' t:18 y::u-iO'U3 crQUp ~1 of invertcbr<l.te fC'.una 

arc also he :Ln::~ d8'1 c~loped. 

24. In nddi tion to tile r0,' :ul:.lr :"".oni l;ol'inC prot;r:lnune, two consultant IlYcll'obiolo~i::r: 

und an ichtyolol3ist r:L.:'l.de Gu:::,\"ey vic.:i '~.J to t:le Pllase III area to fill in gaps in om ... 

lmowled~c. The loc::>.tion~:; o~ trH.'::.;e v:~ri ' ' .is studies are SllO\'fn on fi0 ................ . 

e::~cct,cc1 to contir.ue for t ::e dc:.:.. ... :'.·'~io~ of the Onchocerciasis Control Prof.,'Tat1!Ile 

tlut might be introd:.:.ced. 

._ ) .... i . j ./ 





CHAPTER VI 

1. After adoption of the FAG 1Iissiol1 Heport in 1973, the rapid 

implementation of the Onchocerciasis Control Programue and 1aunchillg of 

operations required a large number of personnel of varieQ disciplines and 

levels. The main thrust of OCP bei!1€; entomological the greatest need was, 

of course, for entomologists and technicians. Tlle demands of the Programme 

were greater than the available supply and a contract vms concluded with the 

Organisation de Coordination et de Cooperation pour la Lutte contre les grandes 

Endem1es (OCCGE) for the training of these categories of ~ersvnnel at the 

Institut de Recherches sur 1lOnchocercose (IRO) at Bouake. Under this contract 

4 eic.tomologists, 1 assistant entomologist and 26 tech ... "licir ~1S were trained 

between 1974 and 1977, s~ficient, in fact, to fill all the posts in OCP 

authorized in the budget. With funds provided for fellowships, one medical 

officer received trail1illg in ophthalmology and another followed a course in 

p':!blic health. 

2. As the PrograIilLle developed, the need for i...'1-service or more advnnced 

training of its persollllel became evident. Training appropriate to the 

specialized needG of the dif~erent sections of the Programme vms organized, 

for example, two technicians received specialized i.."lstruction in rearing single 

generations of flies for taxonacic ide~tificntion, and several entomologists 

Vlere introduced to the new techniq':!es developed for ident1f'yiY'~ the different 

s'Pecies of the s. daL1..'1osum cumplex. Till') oPI'ortuni ty was given to an assistant 

c~tomologist to receive acadeQic trallling to qualify as an entomologist. 

3. On the epidemiological side requi.rements were much smaller and in-service 

training was possible: t ech.'c.icians were taught to take sl::in snips and examine 

t~em for microfilarine, and census clerks to collate essential inIoroation on 

the population in villages mlrveyed by the epidemiologioal teams. 
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4. In the field of administration, emphasis was given to providing 

instruction, either in Ouagadougou or in WHO Eeadquarters, Geneva, in stores 

management~ boolc-J.ceep1ng, cost accou.n~i~, and preparation a~ld eXI~cution of 

the budget. Attention was also paid to the training of mechanios, on whom 

muoh of the success of the operations depends. ~~lish and French l~~age 

courses were arranged and continuous in-service-trai~Jg in secretarial 

duties was provided. 

5. The methods and techr~ques which OCP has developed to survey, control 

and evaluate the vector and the disease are models of value to entomologists, 

paraSitologists and ophthalmologists tudyir~ onchocerciasis elsewhere. 

Accordingly, doctors and scie11tists participate in Programme activities for 

varying periods including, so far, an entomologist from Sudan, two physicians 

from lJali and Brazil and an ophthalmologist and health superint endent from 

Higeria. The Mali physician is now employed in the Programme Epidemiological 

Evaluation Unit. At the request of tee Ghana Government, t'i70 national 

entomologists were attached to the Taenle sector for 4 months practical 

training prior to their subsequent assignment by the Government to assist with 

preliminary studies in the proposed extension area. ~~e Programme has also 

been included i.r. the reorientation traini~ course for VnIO entomologists which 

had 11 participants in 1976 and 10 L~ 1977. 

6. At its fourth session held in DeceLlber 1977 in Kuvmit, the JCe confirmed 

its special interest in the question of traL~ng. The participatine countries 

strongly emphasized that they wished to avail themselves of all the po~sibilities 

that the Programme could offer in this regard. During 1978, the Programme 

Director visited each of the c01.ll1tries for an exchange of '!:Lews with the 

authorities. The action taken so far wa.s reviewed and the problem of trainil1g 
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in onchocerciasis was considered within the context of the overall training 

programme of WHO. The assistance that the Programme can provide to the 

countries in this field was uore clearly defined. As a result of these 

discussions, a nucber . of fellowships have been aY'Iarded and others are being 

p~ocessed. (Table 1). 

7. During 1978 the Programme also arranged training for 13 person .. '1.el from 

Guinea in entomology, parasitology and ophthaloo1ogy and 2 from Tanzania in 

entomology, at D~O, Bouake, the Institut drophtha~ologie tr?pica1e d'Afrique 

de l'ouest (IOTA), Bamako, ,and in OOP itself, as appropriutee 

8. The Prograwme constitutes an ideal framework for trninees of a certa.in 

level to transform their academic knowledge into operational practice by 

1~arnil'1g to work L'l the field. 

9. The specific areas ir.. which ocr can assist in training national personnel 

are: 

parasitology and ophthalmology as applied to the collection of 
base line data on onchocerciasis and to the epidemiological 
evaluation of a control campaign against the disease; 

ecolog'lJ and control of the 'lectors of onchocerciasis as applied 
to the geographical surveillance of the breeding Sites, to the 
organization of detailed entomological investigations, and to 
the plarJrlng and establishment of an entomological evaluation 
networlc; 

ecology and control of the vectors o'f onchocerciasis as applied 
to the pla~, costing and ioplementation of vector control 
operations (aerial logistiCS, equipment and ground support 
networks) ; 

cytotaxonomy of the S. dru::!!:oaum complex in West Africa.; 

techniques for the colleotion, classification and presentation of 
data on economic developme;:lt projects in the Programme area; 

planning of the infrastructure, and financial ai1d ' adwinistrative 
management for an onchocerciasis control cacpaign. 

r 
"i L-1 
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10. Basic tra1nir~ in parasitology, ophthalmology and epidemiology as 

a.pplied to onchocerciasis, as Vlell as the biology and control of the vectors 

of onchocerciasis and the cy-tota.."'ConoIllY of vectors in general, can be undertOlwn 

on~y by Universities or other speci~lized institutions. 

11. In order to assist the countries to uttract candidates, OCP will 

organize seminars on onchocerciasis, on the model of that arranged in 1977 

with the West African College of Physicians, in Ghana, and intended for medical 

students and research workers. Information Weeks similar to that initiated by 

Benin will also be arran&ed. It i.s clear, however, that the certainty of 

future employment in the discipline of choice, al1d the existenoe of a national 

structure wi thin which there are promotional possibilities lJ,"lsed on performa~1.ce 

and effort is essential if students and young research workers are to be 

attracted to work in this field. Unfortunately, few ministries of health have 

structures for medical entomologists, although it is a speciality w~~oh merits 

strong encourage~~nt considerll~ the probleQS posed by vector-borne diseases 

in many countri8s. Taking into account the fact that it will talre time to 

establish and finance new structures in the countries, the Ul1.i ted l~ations 

Development PrograIllIIle bas agreed that part of the fU.L'lds allocated for training 

could be utilized to pay traL~ces who could be employed by the Programme for a 

pre-determined dura~ion, pending their integration into the services of their 

cOULtries of origin. 

120 It is necessa~J for each COtUltry to determdne whether onchocerciasis 

is sufficiently :ilnportnnt to be treated separately, or wl,-ether it can be 

tcckled within extended basic healt~l services. Cu...---rently, few of the 

cOl.mtries have direct involve:D.ei1t in the cOj.1trol or surveillance of onchocer-
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ciasis. AccordilJgly, the creatioj,1. of new structures, as desoribed below, 

vdll be necessr~,' pcJticularly for the entomological aspect; the nttmber of 

uni ts required will depend on the area al~d affected population to be covered. 

(a) A standard entoLlological unit Y{Q1..:1d non:n.ally be staficd by o::J.e 

entoDologist and about four tec~lici~ns. The entomoloeist L~St have a 

University degree in medical entoDology, or in zoology with speci~lizatio~ 

in medical entoDology. A wide basic training before specializing in the 

biology and control of vectors of oncllocerciasis 'lIQuId enable him to deal 

also with the vectors of other dise~3es. Specif'ic traL:i.!:g rel8.tir:g to 

Simulium species cOl).ld be provided by the IHO, Bouska, Ivory Coast, after 

which the entomologist could receive practical on-the-j ob trai~:ing vri th the 

Programme i1.1 surveillance, control anG. evaluation tecr~1iques. The el'C.tomo-

logical tecrillicians, W!lO must 'be) seco~'idary school gradu2. tes, could be given 

six months training at IRO. If :lecessurr, this could be followed by [.\ short 

period in the Prograr:nne. It w01..'.ld be useful to include in tl1is u"li t a 

hydrologist to install the gauges in the watercourses and measure the discr.arge, 

al though, generally this type of worl:: could be undertaken by a department Ot:t-

side the health services. The extent of the area covered by an entomological 

uni t is cl.et ermil:cd by tl18 local .:;eography and tl;.e networlc of ri V0rs. The Ul1i t ' s 

tasle would be, fir-st, to collect base-line data on the distri'outio:: and de:1Sity 

of the vectors and the identificatio",,- of tl1e species oE t;:e S. d;:u:mosull 

complex, and then, to undertake control and/or evaluation measures. 

(b) T.I..._ \ ~very vector control proG!~e applying insecticide regulnTly to tne 

wa tercoUI'ses, should :)oIilprise an aqua tic o01':i toril1b uai t cOIilposed of a hych~o­

biologist (entomologist), an ichthyolOGist and two technicians. The practical 

training of t~lese specialists could be obtained at Ol\STOI~, 1 30uake, in a six-

1 Office de la Recherche Scientifique et technique Out:r'e-mer 
I --) , l/i ' ," 
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month course L"l ecology, sampling techl1iques and the identification 0:;: 

specimens. To benefit from complementary disciplinary input which it migllt 

require from time to tiLle, t~1e u1::.i t sl:ould preferably be installer, wi t!1in a 

specialized insti tutioa. Both t:18 i.1yclrobiologist and tl:e ichthyologist sho\.~ld 

ha ve a uni versi ty diploI!la 11: zoology. 

(c) As acceptable chemothera]?y is aot cU:"Tently.availa'::le, specific 

medical intervention is not called for i.LJr:,.;ul.lltely. However, in anticipation 

of the development of 8. sui ta.ble d.:..-~lS, medical units shoc~ld be csta'ulished in 

each country. Iui tially the mair: task of each tun t would be to ide~tify t110se 

areas most severely affected and collect from a certain rrLll1ber of key villages 

base-line data allowinG the eTolution of the disease to be followed ufte:::-

control. In this respect, doctors, parasitologists, ophthalmologists and 

their assistants should be trained ill established lilethods for tl:e diagnosis 

of the disease and its effects, and lea~ how to determi:ce its endemcity. In 

most of the participating countries such an activity could be considered within 

the basic health services: specialized trainil1g could be given b:r means oi' a 

six-week seminar organized by the Programme. Personnel eligible for these 

seninars could be recruited from 8LlOngSt those working in :leal th centres and 

:lospi tals, particul2.rly in endeL:ic zones. Thus all data collected would be 

comparable, and a core of ad ::0..£ persmmel would be aV[l.ilai)le to ur..dertal:e 

detailed evaluations and deliver treathlent when the time comes. 

(d) This overall medical and ei1tomological structure Vfo\.~ld require a 

coordinator operating at a central level. The qualificatio~z OI the 

coordinator w01..l.ld depend on the areC'. to be covered, the number of entomologicnl 

units required in the countries, the importance of the problelJ. aml the t~'"Pe of 

worl:: to be per:for.ced. The success of every control project 'ivill depend to a. 

large extent on the enthusiasT..: 01 the coordinator and ~J.is manaGerial 

capability. 

) ; 
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Country/Nama 

~ 
Gilbert MENSAH 

Germain OUSSA 

Djokodjo Clement GLEtE 

Martin CODJO AKOGBETO 

~ 
·Iames SAMMAN 

,- Joseph Somma AMAKYE 

Leonard Abraham Kwame ANTWI 

Samuel Zanya BUGRI 

Michael D. WILSON 

Guinea 

Arsene SAGNO 

Roger THpkH LAMA 

Kabine KABA 

Raymond Koho KONE 

Current Occupation Title 

Hydrobiologiste 
Charge de Recherche 

: Ministere de la Sante Pub. 
Cotonou 

Chef des Services de 
M~decine et de Pediatrie 
HPpital, ~rakou 

Medecin-Chef 
C:f.rconscription medicale 
.!2jougou 

Professeur de Biologie­
Geologie a Porto-Novo, 
au Lycee Behanzin 

Assistant.Research Officer 
Institute A.quatic Biology 
Achimota 

'!'!.BLE I 

Field of Training 

: 6 months hydrobiology 
: Training ORSTOM/Bouake 
: Started August 1978 

3 years Ophthalmology 
SpeCial. at Dakar Uuiv. 
Startio,15 October 1978 

: Ophthalmology - 3 years 
: Special. at Dakar Univ. 

Starting possibly Oct. 15, 
1978 

: Entomology training at 
: ORSTOM/Paris - 15 months 

Startng possibly Oct. 1978 

3 years course in Hydro­
biology at Salford Univ. 
(U.K.) with field work in 

: Ghana ini tially 

Research Officer at Council : 3 years course in Hydro­
for Scientific and Industrial: biology. Field Work in 
~ Research : Ghana first. 

: Research Officer at Council : On the job training in 
: for scienttfic and Industrial: Pesticide residue analysis 
: Accra Research : insecticide at Univ. of 
: -- Miami, norida (USA) ,start­

ing Sept.l978,6 months­
Miami, and 1 month-Atlanta. 

Medical Office~ in charge of 
communicable Disease Control 
&Id Public Health Hospital 
!.amale 

Entomologist 

B!ologiste charge des 
Ellquetes paludometriquf"s au 
Snrvice de Prevention 
Projet Paludisme 
Conakry 

Professeur de Biologie 
Faculte des Sciences de la 
Nature, I.P.K. 
.£.onakry 

Allsistant aupres de l'Expert 
Elltomologiste OMS pour projet: 
pilote Onch-Guinee : 

Olef d'Equipe Parasitologie 
Service de Prevention 
Projet Paludisme 

Postgraduate public health 
Training course with special 
emphasis on parasitology 
IN Tehran. 

1 year course medical 
Parasitology at London 
School of Hygiene and 
Tropical Medecine, commencing 
25 Sept. 1978 

4 months training in 
Entomology at IRO/Bouake 
Starting mid-September 1978 
Subsequently 1 month training 
WITHOCP 

4 months entomology training 
at IRO/Bouaka commencing mid­
~:-.ptember 1978 
Subsequently 1 month with OCP 

- do -

- do -

... / ... 
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Country/Name 

Guinea (Cont'd) 

Hamadou Sarifou BALDE 

Souleymane KOUR~'INA 

!beoue OULARE 

Sekou Yalani CAMARA 

Yaya KASSE 

Lah DOl<E 

l.madou DIALLO 

Sibe GBAHOU 

Niger 

Hamadi ADAHOU 

Rabiou LABO 

ligeria 

Candidate's name not yet 
known 

Tanzania 

Nicholas John MASAOE 

Aguel Justin LUGOI 

Togo 

Katevi KOUMOUV! 

Dr. Ayite Folly ABOUSSA 

Current Occupation Title 

Chef d'Equipe Entomologie 
- do -

Chef d'Equipe Parasitologie 
Projet pilote Oncho-Guinee 

Assistant aupres Expert 
Entomol. OMS Projet pilote 
Ouch-Guinea 

Miidecin a l'!nspection 
Medicale des Ecoles 
Co~ 

Medecin Ophthalmologiste 
et Directeur du Project 
Ouchocercose, ~ 

Chef d'Equipe depistage 
LeElions oculaires, projee 
pilote Onchocercose 

Chef Section Parasitologie 
Laboratoire nationale 
Projet Paludisme 

Technician Parasitologie 
Projet pilote Onchocercose 

Laborantin 
Direction de l'Hygiene et 
de la Medecine 
.!!!.amey 

Adjoint Chef Section 
Parasitologie-Laboratoire 
d'Elevage, Niamey 

Ophthalmologue 

District Health Officer at 
Regional Development Director; 
Aru~ 

District Health Officer 
at Principal Secretary 
Mini~try of Health, 
Dar-'!s-Salaam 

Assistant d'Entomologie 
aupres du Service Grandes 
Eudemies et Paludisme, Lome 

Medecin Chef,Subdiv.Sanit. 
An~ 

Field of Training 

- do -

4 months Entomology 
Training IRO/Bouaka plus 1 
month OCP: starting Jan. 1979 

- do -

Prior attending IRO/Bouake 
will undergo 6 weeks training 
Parasitology OCP/EP!): 
Starting October 1978 

12 mo'nths training at IOTA 
Bamako commencing September 
Subsequently 2 months with OCP 

- do -

8 weeks Parasitology 
training with OCP/EPI, 
starting October 1978 

- do -

Practical field training 
within Program Area prior 
to his attending IRO/Bouske 
commencing mid-September 1978 
in Entomology 

- do -

Ophthalmologist training 
with OCP 

4 month 
Entomology training at rRol 
Bouake, st~rting Jan. 1979 

- do -

4 months entomology training 
at IRO/Bouake, starting end 
September 1978 

3 years. Specialisation in 
Ophtha1m.at Univ. of Dakar 
Started ~ovember 1976 
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L,IPLELl&TTATIOli AiID COST3 

1. .'ts of I,by 1978, expt:mUturesfor t~lE) 1974-1979 pGriou. 81'8 GXpcct.:?d to 

:? .\ cocparison cet"'!~:cn the P.'.C; ;:ission estimates by 3.cti-.r:.ty for 197.~-}.?79 

Vector Cor;:!;rol 

2pidemiologico.l 
Evo,luCl tion 

Director's effico, ,,2'?,;:;:::, 

· ... EC 2upport, i\tcetj,l1';s 

ResE:3.1'ct./Trf:'.ining 

3 

3 9 .. ~06 7000 

1,:599,000 

n,39'J,rJGC 

J, 2]:2, oce 

-(',-.-., 
.~. _'.J. 

r' 
I'" 

of ':'otnl 

56 

5 

2 

22 

15 

in Lc 

,'55,36(),OCO 

BEST AVAILABLE DOCUMENT 

;SCCt:: periou, 

ofL'otnl 
:3,\ 'tI:·IGS 

(c\rcr.;::.m) 

64 

21 

2 

1 

lOG 

,r, r-, ...... 
J . .< '-

( ·O? '\~J''') • __ , \.. V. 

·~27 1 Gee 

11 ;307 , 000 



Personi"lcl 

Aeri2..1 cont"r.act 

Innecticide 

Opera tions/!Jain t/Trave1 

Capital Items 

Other (JCC, Meet~s, 
Consultants) 

Total 

11,236,000 

7,712,000 

4'J 611,000 

9,153,000 

33 

18 

12 

15 

7 

15 

100 

" 
J ~ .. -

;. ~:::O ) 09 9 ~ oeo ; .; ' .:7: CC") 

10,509,000 ] ,9 

5)818)000 11 

i~,317,OOO 8 

8)067,000 15 { ~ . .• ~ ('CO' ') I .... ) ,,' ,. 
'- v ;- , l \ } ! 

4, 616,000 8 

1,934,oeo 5 
I .\ 
\ ! .9 Y·)OOO } ,. 
_ .. __ .... _- ,. 

1'::0 

Ito By the above comparisono, actual e:cpeudi tuxes arc expe c t('~ (l 'co c , ?:d los'] 

O'{o1' the 1975-1977 period, pro[Sr8L'11:'o toi;::11 cost::) per kilor:.}tG:':- 02 l':L,~ :: :' b.:~;·;3 

a.lso sltggest decreases in to'tcl cost pe:r kilometer beyoud '~hC) 1977 1':':: ). 'I':'~:n 

in 'rec t or con·::J.'ol such as in3ec ticides c\\:d cyciuo':;i on tl~~' r:1 .J o 

" ... ,. 1 
( , ~. , ~ ' 

·" i~- ·.1 \'/i rr " ,1 .... r~( ., r L. ',1 i -'- -., • . [ ~.G ( . n . .:> ,-.nu .. ' , 0 , " .I 0 L.t.: . -0 :)11 ~ ' .. __ • 



fin;:mcinl resources refle cto :';r) 'ttcr ~::r.o""llcdge of field condi t i on::. ~".n(l i s:PTGC:,:8. 

efficiency. 

BEST 
~ ~:. ~? .. 



CHA..PTER VIII 

PIAU OF ACTION Alr.o BUDGET 1980-1985 

A. PLAN OF ACTION 

10 During the subject period, the objectj.ve of the OCP will remain 

essentially as originally p1.rumed by the PAG Mission, that is to :rt:~4tl9~e 

,],!l.~ , ;Lopact o;t; , 9Achocerc:i.as~ . to . a sufficiently low level so that it no 

longer represents either a public health problem or an obstacle to socio­

economio development and al~o to ~1ntain and adjust oontrol activities 

so as to s,~pll.ize the disea.se at a toll3rable level. Methods of 

endemiological evaluation of the control operations will continue unchanged; 

other aotivities of this Unit will include applied research,ohemothera­

peutic trials, and trainillg of personnel. 1ae Economic Development Unit 

will ~ontil1ue its primary fUnction of information-gathering and liaison. 

The present administrative infrastructw:e of the OCP shouJ.d remain 

substantially unchanged with 48 profess:Lonal posts, 643 general servioes 

posts, 2 aerial bases and about 6 sectors and 22 subsectors. 

Vector Control O£erations 

2. The Plan of Action for vector control over the pclriod 1980-1985 

calls for the protection of 3 552 438 kn~ of river compared to 2 095 207 kIDs 

during the period 1974-1979, or an increase of 7~fo. This is due to the 

gradual bui ,d-up of activities during the period 1974-1979 (with, in 

fact, no treatments at all during 1974) as compared to the period 1980-

1985, which is projected to llk'lintain the same level every year as that 

anticipated by end 1979. 



RIVER DISTP..l'fCES PHOTECTED 

BY FrIA8E BY YEll.R IN KMS1 

1974 1975 1976 1977 I 1978 1979 

Phase I - 191,143 191,143 191,143 191,143 191,143 

" II - 59,894 59,894 59,894 59,894 

" III - 258,,908 258,908 258,908 

7'~?ry Coast 
( ;:, .. ..extension - 41,064 82,128 

Chapter ,VIII 
!?age 2 

TOTAL I PER YEAR 
1974- 1980-
1q7g 1985 

955,715 191,143 

239,576 59,894 

776,724 258,908 

123,192 82,128 

TOTAL 
1980-
1981) 

1146,858 

359,354 

).553,448 

492,768 

" 

TOTAL 191,143 251,037 509,945 551,009 592,073 2,°95,207 592,073 fi55~,438, -
. 

1 Calculated bY multi].Jlyine; estimated wet seaaon river lenGths by 17,5 weddy 
treatment circuits 8l1U e8timated dry season river lengths by 34,5 weekly 
tr~atment circuitc. 

1 

-
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3. In terms of inputr. per !:i1ometer of river protect0d helicopter hours 

',vill d0crer'. :;e fror'l 1l~~ to lO~ pe:~ 10,000 1':'1l (-3~';)m o:::d veoto'J: collecting team;) 

·;;il1 decrease :from 15 to 13 per 100,000 Jan (-13%). See .Annex 1 and 2 at the 

en'l c\f this narrative. 

4. The ra to of :fi:,:ed-wi~ hours will, however, increase from 2; to 27 per 

10,000 kIll 0= river protected (17%) and th'~ amount of insecticide used :?cr 

100km of river trec.ted will increase from 39 to 42 litres (a;.~). This is, due 

to antiCipated higher-than-average rates of consumption for these two in~~ts 

in the Ivory Coast extension area, larger rivers in the south necessitating 

more fixed-wing aircrrct't use and more insecticide than smaller rivers i'uxthe:r 

north. The impact of these increases on total unit inputs for the period 

1980-1985 compar8d to the ]eriod 1974-1979 is great since they affect every 

year of the for.mer, and only 2 years of the latter. Present estuillltes for 

the Ivory Coast extension zone are based on extremely limited experience and 

may be n.odified as t::.me goes on. 

5. The conduct of ;?rograrume ar!tiv1t1es during the period 1980-1985, \7il.l 

requj_re annually a total of 6,430 helicopter flying hours and 1583 fixed wi.I:l.g 

flying hours. The grand total will be 38,580 and 9,498 hours for helicopter 

and fixed wing, reSfective1;;t. Compared to 1979, t:lis represents no incre!::se 

in aircraft or in aircraft hours per 1m of river protected. 

6. These hours 3.l'e distributed a.rmually as folloVls: 

~90PT~ FiXED wnm 

?hase I 1800 367 

Phase II 898 200 

Phase III 2582 516 

Ivo!"'J Coast extension 1150 500 
--

TG1.'.' ,j-, 6430 1583 

7. SitlC;C it has been posf~ ible to e;~tend o)eratj.ons i.r:::to Ivor'-J Coaot 

without increasing the size of the aerial fleet but only the munber of flight 

hours, til..; Pr08'l'amme will be ~.n a better pos1 tion to ne(:,;otiute an inCl"e~~ad 



Chapte!' VIII 
page 4 

number of hours with no inCJ.~ea6e in the m.unber of aircraft under the next 

lle~·:i.al contract for the period 1980-1985. 

8. The aerial contract projections account for 2~~ of the total budget. 

To attract bidders 1 the l:l;i:>ot,-rarnrl€ is obliged to guarantee a certain llUUlber of 

houl'S for the contract [eriod. The establishment of the number of 018J.'e.nteed 

hours is directly tied to the number of aircraft re~ired as well as anticipated 

u;niW1ID flight time requirements of the Progrxmne. Also, once the minimum 

3uaranteed hours are fixed by contrac t, economy to the Programoe thro!..ltih 

reduced fl~ht time below the ~'anteed level is not possib1e. 

9. Two hundred and fifty thousand litres of inoecticide will be required 

annually. Although the trend for insecticide use in Phase I and in Phase II 

reflects decrea.8ine amounts per kilometer of river protected, uncerte.in~.r 

exists with ret;ard to consUJ:.\ption ill Phase III, as Vlell as to the effect that 

trea~ent o~ the Ivory Coast extension zones will have on insecticide use in 

the interior, northern zones of Phases I and II. For this reason, \'Ie are 

projectin£ tne same qt~tity of insecticide per ldlometer ot river qovered 

as ths.t planned ::0':' 1979. 

10. A '/iotal ai' 270 capuU'e points will be serviced by 78 teeJllS operating 

from 22 subsectors arrl 6 sectors durinc the period 1980-198~. The distrimltion 

of these teams is as follows: 

Ehases I, II, III 

Ivory C08;3t extensic n 

CAJ?'l'Ui-:"':'; 
POD'l:':'; 

245 

25 

2'70 

1·[0. 
T:s.;]dS ----

8 

78 

HO. 
SECTORS 

6 

6 

NO~ 
~lU2-SECTO~-tS 

20 

2 

22 

10. This represents:lo L1Cl'ease in the flllJJ!ber of vectoJ:' collect ir.g teru:!s, 

sectors, and sub-sectors res~)ectively iler kin of river protected co::!pared. to 

the status quo as anticipated at end 1979. 



• 
Phase I 

II II 

" III 

Ivory Coast 
e:x:tenoion 

TOTAL 

Phase I 

II .1..L 

II III 

Ivory Coast 
eJC"liension 

Q 

I 

A B 

1974 1975 -

R Q 

- ljJ12 

- -
- -
- -

- Jft12 
I 

366 

! ' 

- . -~""7"'--------"':"-'---'---'-. _o. _____ • _'_'_. __ ~""_ • _ •• , 

{ ,I ",'-'\ 

~:~, .. " .:" .... J 

HELICOPTER HOURS BY YEAR AND PHASE ABSOIDTE AMOUNT (Q) 

AIID RATE tR) 10,000 KM OF RIVER PnOTECTED 

C D E P z 
Total for 1976 1977 1978 1979 yea:r treated 

. 1974-1979 
R Q R Q R Q R Q R Q R 

100 2420 127 1907 100 1800 94 1000 94 9839 102 
1410 235 859 143 898 149 898 149 4065 170 

- 2369 91 2582 100 2582 100 7533 97 

- - 860 209 1150 14'0 2010 163 

100 3830 153 5135 101 6140 III /6430 log 23447 112 
I 

FIXRD-wnm HOURS BY YEAR AND PHASE ABSOLUTE AMOONT (Q) 

AlID RATB (R) PER 10,000 KM OF RIVER PROTECTED 

19 352 18 

224 .37 

367 19 

200 33 

415 16 

367 19 

200 33 

516 20 

367 19 1819 19 

200 33 824 34 

516 20 1447 19" 

i, 

·f 

.. 

H I 

By year 
-I 

Total I 

1980-1985 1980-1985 
Q R Q R 

1800 94 10800 94 
898 149 5388 149 

2582 100 15492 100 

1150" 140 6900 140 . 

6430 log 38580 109 

367 19 2202 19 

200 33 1200 33 

516 20 3og6 20 

280 68 500 61 700 63 I.. 500 61 I 3000 61 

--r:: 

TOTAL I 366 19 I 57~ 982 1911363 2511583 2714870 2311583 2719498 27 
-- .-------~. 

~I~' 
"'~ "i 

~ 
t-t 
H 



A 

1974 

Q R 

Phase I -
" II -
" III -

Ivory Coast 
extension -

r- ' . 

TOTAL -

Phase I -
If II -
II III -

Ivory Coast 
extension -

TOTAL -
'--- -- ~- --- -- - _._ - - - -

B 

1975 

Q 

75631 

-
-

-

75631 

31 

-
-

-
-
31 

o~ 
"c:::;,. 

JNSECTICIDE BY YEAR AND PHASE ABSOLUTE AMOUNT ~Q) 

MID RATE (R) PER 100 KM OF RIVER PROTECTED 

a D E F 

1976 1977 1978 1979 

R Q R Q R Q R Q R 

40 88243 46 72116 38 75000 39 75000 39 
~ 33611 54 17523 29 20000 33 20000 33 

- 57968 22 80000 31 80000 31 

• - - 30000 93 75000 92 

G 

Total tor 
~ar treated 

1974-1979 
Q R 

385990 40 

91134 37 
217968 28 

113000 93 

40 121854 49 47607 29 213000 39 250000 ~2 11308092 39 

VECTOR COLLEC~IOR TEAMS BY YEAR AND PHASE ABSOLUTE no (Q) 

lUID RATg Pill 1oo,COO Kt.l OF RIVEn PHOTECTBD 

16 31 16 31 16 24 16 24 14 141 

19 32 19 32 14 23 14 23 64 

- 36 14 32 12 32 12 100 

- - 8 19 8 10 16 
-, 

16 50 20 86 17 78 78 13 321 

15 

27 

13 

13 

15 
--- - . -- - ~- - -- ---~------- .. 

141 

H I 

By year Total 
1980-1985 1980-1985 
Q R Q R .-

75000 39 450000 39 
20000 33 120000 33 

I 

80000 31 480000 31 

75000 92 .450000 92 . 

250000 42 1500000 42 
-- - ----- ----. -- -------~ 

24 14 144 14 

14 23 84- 23 

32 12 192 12 

8 10 48 10 

-
18 13 468 13 I 

'd~ !)) r-
()t) . ' (ll 

c 

0\' ~ 

t-
o!-

• 
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third '; yc!~r' o l\reafj o:f: v e:cy- st. ::: !)}. '2 and succe ssf ul vector cOll: :::'ol ; :~ .11 b2 0 011-

ar(>2. ';' of (loubtfu 1 t;r3.n:::;r:li 8s:LOrl controL, 

I' tl,§:J~!'~_I:. !.}?~,,!,:; c :r I Ph:.:~:..-.~) I 

1st p'assa~;e 1975 1976 1977 

2nd ~)C~ 3SU;~( J.978 1979 1980 
~.:.; :::~~;-.: 

31.'d P2.SEC'..C;C J981 1982 1983 _ ..... .,.-- .... -.. :.--.. __ .. w ._-

Irth !)C!.Sf3P .. ~c 19G~ 1~i85 
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~5. The criteria for se~ection of villages to be included in the 

future follow-up v~ be based mainly upon: 

the duration of vector contro~; 

- ~eve~ o~ on-going transmission, if any. 

~6. A third factor to take into consideration vdll be the statistical 

background, i.e. a s~~icient number o~ care~ully selected villages must 

be examined to enable reliable conclusions. 

~7. The ~o~ow-up villages will there~ore be grouped together, accord-

ing to the above criteria, and taking into aocount geographical and 

epidemiological characteristics, such as endemicity ~evels. 

18. The resea,rch activities undertaken by the Unit are described in 

paragraphs 2'-3~. 

Economic deve~opment 

19. It is ~eady clear that whatever devel,Jpment takes pJ.n.cc in tho 

oncho Z0ne must contribute to the total development o~ each country. A 

regional orientation has therefore to be given -co the information and 

liaison functions of the Unit. 

20. Another input into the information function of the Economic 

Development Unit will consist ~ the conduct o~ studies on specific develop­

ment problems. Thus so~e applied socio-econo@ic research is envisaged. A 

~ist of such studies and topics of interest was given in the annual socio­

economic report for 1977, in which it was also envisaged that special 

seIJinars on such topics Y{ould serve to clarify issues. 

21. Finally there is clearly now a need ~or additional activi~es_ by 

the Unit. ~ 

Training 

22. The training pro~e will continue to aim at tp~ee objectives: 

(a) to improve the SYJLlls o~ personnel already employed; 

(b) to prepare neVI personnel as DAy be required; 

(c) to instruct personnel ~rOQ other African countries in the 

pro~edure o~ 3urvey, control and evaluation o~ onchocerciasis 

and its vectors. 

,"-------
1 Please refer to Chapter IV paras. 8 and 9 
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23. The research activities undertaken or sponsored by the Prograrmne 

during 1980-1985 \T.ill continue to be closely related to its chrulging 

requirements. 

24. The principal objectives of fUture~omological research are as 

folio"s: 

1) to find a series of alternative larvicides and formula·tions 

to replace Abate; 
11) to locate the resting sites of the adults in order to 

determine the feasibility of employing adulticides to 

strengthen control measures; 

iii) to prepare suitable keys for the j.dentification of the adult 

females and males, pupae and larvae of the different species of 

S. damnoSUIil COI:I:lon 'GO the Programme area; 

iV) to study the movements of So damnosum s.lo snd the factors 

influencing Digration; this would enable the Pl1 0gramce to 

predict when reinvasio~ would take place and from where, 

and to take appropriate action before, rather than after, 

the event. 

v) to develop appropriate technol06ies whjch will facilitate 

the oontxol of the vector; this will involve seeking alte~­

native methods of control, including envj~onmental 

~~pulation, to reduce the sources of the veotor& 

25. The aquatic monitoring operations v~ be pursued o Trials will 

be ~~ertaken to deter.oine the efficacy of environcental manipulation 

e.g. mo1ification of SODe breeding sites wr~~ch should lead to a correspond­

ing reduction in the quantity of insecticide applied to the vmtercourses. 

Following these experiuents an SAP Ylorki.rlg Group will be convened to 

consider the ppssiblQ Wider application of the technique, especially in 

those 8.l.'easwhere development and intensive settlement is takLng place. 

26. Medioal research will continue to emphasize studies invol vir.g 

the epidemiology of the disease and the search for a safe and ef:ficient 

therapeutic agent. 

27. T.he preparation of a d.ocUIJent on the research policy of the 

Programme iD planned for early 1979. 
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28. The role o:f EPI during 1980-1985 wilJ. consist pr:4:larily of +-he 

evaluation of drug trials and their eventual application on selected 

populations, as well as applied research to define cases at riol\: of 

blindness and in need of treatment. Another ioportant nspect of research 

will be the investigation of more refined evaluation techniques that way 

becoLle a'\'u.Uable in the futuxe, and which may improve the diag1losis or 

treatcent of onchocerciasis. 

29. In addition ~ontracts will be established with a certain number 

of speciaJ.ized institutions or research vlOrkers for the execution of 

studies which have ~rjJrity for the operational objectives of the 

Progra.::.me, and wllich cannot be undertaken by PrOi..,'T[UJIile personnel. 

;0. Basic research oriented towards greater understanding of the 

disease will be carried out under the iVHO Special Progr~e for 

Reseo.rch and Trai.ni.ng in Tropical Diseases? wh:ich IIUli.nta:im close liaison 

with OCP. 

31. Particular ~portance will be given to research on chemotherapy~ 

The justification for such reseaxch as well as a broad outline of OU.!' 

plan of action in this field are given in annex 

(. ' ? 



TABLE I. OCP 1980-1985 BY PROGRA~lli ACTIVITY 

--_.,-" ' ·---·-----~~;O- '--,- 1981 1982 1983 1984 1985 19~:~~~ 
., 

V0ctor Control Opcra.tions 12,405 1 600 13,090,500 13,851,500 16,239,700 17,154 ,600 18,20/,000 90,948,9 

EpidemiOlogical Evaluation R5C,300 936,200 1,029,600 1,133,700. 1,250,600 1,359,100 6,559,~' 

Economic Development 413,000 458,000 507,600 562,700 624,300 692,200 3,257,f: 

J.Dplicd Rese,arch, Environmental 1,188,000 1,283,000 1,385,600 1,496,200 1,616,000 1,745,200 8,711i,O 

Protection and Training 

Frogr:!mme Dlrec:or and . 2,420,300 2,641,800 2,918,300 3,226,400 3,569,700 3,919,700 18,b96,? 

Administr ;-; tive Support Ou)g:ll 

I 
4 

t--!eetines 163,300 176,300 190,1+00 205,600 222,000 239,800 1,197/ 

Administrative Support-Geneva 208,700 231,500 ,256 ,800 284,900 : 316,100 350,700 1,648,7 

Tt~chnical Support E'AO/ROHE 24,100 26,000 28,100 30,300 32,800 35,400 176,7 

R~:giona1 iiel.ison - Brazzaville 60,700 67,600 75,400 84,100 93,700 104,500 486,0 

Inft.ependent Chairman ~d JCC 12L.,400. 137,000 150,700 165,700 182,L'lJO 200,900 961,1 

...: . 

" 

.\~l 

~.') 

r v, I., , 

\.' 

)( I 

tlf! 

',:~: 

GRAND ~TAL........... 17,858,400 19,047,900 20,39" ,000 23,429,300 25,062,200 26,854,500 1132,61,6,3' leI 

1;:- ...... 

. ' . ... __ ........ ' 

~ .. ~_li? . 



I;B~ COMPARISON BETWEEN 1974-1979 AND 1980-1985 

BY PROGRAMME AOTIVITY 

1974-1979 1980-1985 Increase(Decrease) % 

Vector Control Operations 35,174,873 90,948,900 55,774,027 158,5 
Epidemiological Evaluation 2,978,987 6,559,500 ' 3,580,513 120.2 
Economic Development 713,048 3,257,800 2,544,752, 356.9 
Applied Research, Environmental Protection 4,316,937 8,714,,000 4,397,063 101.9 

and Training 

Programme Director and Administrative Support Ouaga 8,506,031 18;696,200 10,190,169 119.Sr
:: 

Heetings 530,594 1,197,400 666,806 125.7 
Administrative ' Support/Geneva 2,421,876 1,648,700 (773,176) (31.9) I 

Technical Support/Rome 113,748 176,700 62,952 55.3 
Technical and Administrative Support/ 124,146 ~89,OOO 361,854 291.5 

Brazzaville 

Office of the Independ~nt Chairman & JCC meetings 479,357 961,100 481,743 100.5 

TOTAL •••••• • •••••••••• 1 55,359,597 132,646,300 77,286,703 139.6 I 

{Ul.1-~ 

--



TABLE: I. C 

'4 

ONCHOCERCIASIS CONTROL PROGRAMME 

1980-1985 
BY PROGRAMME ACTIVITY 

-

,. 

vecteur control operations;· 68~6·. 9/0 
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ANNUAL COSTS 

Personal services 

Aerial operations 

Insecticide 

Research and Training 

Rent, Supplies, Opera 
and Mai n tenance 

Operational travel 

Consultants 

Hceting 

Independent ChainDan 

'1'OT;\L ANNUAL COSTS ••• 

CAPITAL ITEMS 

Buildings 

Ful'ni ture 

Vehicles 

Equipment 

TOTilL CAPITAL ITEHS •• 

GRAND TOTAL .••••••••• 

'''~ ' - ., 

tions 

m.'!! JCC 

. . . . . 

. . . . . . 

. . . 

'l'ABLE II - OCP 1980-1985 BY CATEGORY OF EXPENDITURE~ 

. -

1980 1981 1982 1983 

6,2739 600 6,995,100 7,799,500 8,696,400 

5,177,700 5,177,700 5,177,700 6,732,500 

1,675,400 1,809,400 1,954,200 2,110,500 

1,188,00(: 1,283,000 1,385,600 1,496,200 

. 
1,477,900 1,596,100 1,723,700 1,861,500 

624,900 675,000 728,800 '7P.l,OOO 
, 

207 1 700 224,300 242,200 261,500 

163,300 176,300 1~0,400 205,600 
12Y,LIOO 137,000 150,700 165,700 

c---- ." 
~ 

Jh,912,900 18,073,900 19,352,800 22,316,900 

80,000 50,000 50,000 50,000 

5,000 51 000 5,000 5,000 

785,500 344,000 911,200 982,400 

75,000 75,000 75,000 75,000 
.... _-- . --

9/15,500 974,000 1,0/11,200 1,112,400 

-
17,858,400 19,0117, 900 20; 39/1, 000 23,429,300 

I 

1984 1985 'IOTAL I 
I 
! 

i 

9,h96,400 10,811,400 50,272, It)() I 
I 

i 
6,732,500 6,732,500 35,730,600 , 

! 

2,279,300 2,l~61,600 ' 12,290,lI00 

1,616,000 1,745,200 8,714,000 

2,010,300 2,17~,ooq 10,840,500 
"1"-: 

850,100 918,100 4,583,900 
282,500 305,000 1,523,200 
222,000 239,800 1,197,400 
182,400 200,900 . 961,100 

-. .. 

23,871,500 25,585,500 126,113.500 

50,000 50,000 330,000 
5,000 5,000 30,000 

1,060,700 1,139,000 5,722,800 

75,000 75,000 Lf50,OOO 
- _. 

I, 190. 700 . ~. 1,269,000 6,532,800 

25,062,200 26,854,500 132,6116,300 
- ....... ~It:::! ... __ ;;,,~ .. : ~;.~, ...... ..",' ... ~, 

.. . 

• 8.9.78 
-
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TABLE ILB 

... 

--

ONCHOCERCIASIS CONTROL PROGRAMME 1950 19~5 

BY CATEGORY OF EXPENDITURE 

() 
Q 
iJ 

;; 
3 
VI 

0l(Tl 
c: .a 
::.: c 
a. -0" 
" 3 ..... c 

opera tions 

260S% 

Personal services 
37.9 % 

-.) 



I 
198,0 1981 1982 1983 1984 1985 TOTAL 

ANNUAL COSTS 

Personal services 3,391,800 3,781,900 4,216,800 4,701 1700 5,242,400 5,845,300 27,179,900 . 
Aerial ,perations 5,177,700 5,177,700 5,177,700 6,732,500 6,732,500 6,732,500 35,730,600 

Insecticide 1,675,400 1,809,400 1,954,200 2,110,500 2,279,300 2,461,600 12,290,400 

Research and Training - - - - " - - - .. ,,'1. 

Supplies 36,600 39,500 42,700 46,100 49,8:)0 • 53,800 268,500 
M... 

Accomountion and Utilities 52,500 56,700 
'" 

. 61,200 66,100 71,400 77,100 385,000 

Operations and maintenance 879,200 9i f'J I 500 1,025,500 1,107,500 1,196,100 1,291,800 6,449,600 
Operatio))",l travel 415,200 448,500 - 484,300 5·23,000 564,<)00 610,100 3,046,000 

Consultants 77 1 400 83,600 90,300 97,500 105,300 I 11),700 567,800 
Neeting~ ~ - - - - - - -
IndependeXlt G11aii.-man and JCC - - - - - - -

TOTAL ANtIUAL COSTS .•........ 11,705,800 12,346,800 13,052,700 15,38L~, 900 16,241,700 17,le5,900 £5,917,800 
. ... 

CAPITAL ITEHS 

Buildings 30,000 30,000 )O,OCi, 30,000 30,000 30,000 180,000 

Furnit~re 2,000 2,000 2,000 2,000 2,000 2,000 l2,000 

Vehicles 61,?,8uO 661 t 700 716,800 772,800 830,900 939,100 4,539,100 
Equipment 50,000 50,000 50,000 50,000 50,000 50,000 300,000 

.-

TOTAL CAPITflL lTEl1S •••••••• I 699,800 7L,3,700 798,800 854,800 912,900 1,021,100 5,031,100 
-

116,239,700 GRriIlD TOT/.L •..•.•......••. 12 ,lf05, 600 13,090,500 13,851,500 17,154,600 18,207,000 90,948,900 
-. -

• r 



TABLE lV . 

198J 
1--

v lNUAL COSTS 
(. ersona1 services 553,000 

\ erial operations -
nsecticide -

:\ csearch and Training -
l:nt & Utilities l3,9OO 

.lpp1ies 26,'700 

peration & M~inteaance 86,300 

perational travel 62,900 

onsu1tants 18,700 

F:!ting~ -
dependent Chairman uni JOG -

OTAL ANrmAL COSTS 0 0 0 •• 0 •••• 761.500 

i\PITAL ITEr·IS 

"\ llildings -
urni ture 1,000 

ehic1es 62,800 

'. luipm ;1 t 25,000 

.--
DTAL CAPITAL I'f'!;llS ••••••.•. 0 88,800 

-
JTAL • 0 •• 0 ••••••••••••••• 850,300 

"r ._-_ .. _ .. _--_.- '-----------. 

f--

EPIDEMIOLOGICAL EVALUATION UNIT 1980-1985 

BY CATEGORY OF EXPENDITURE 

I 
1981 1982 1983 

616,600 687,500 7.66 ,600 

- - -
- - -
- - -

15,000 16,2OU 17,500 

28,900 31,200 33,700 

93,200 100,600 108,600 

68,000 73,400 79,200 

20,200 21,800 

I 
23,500 

- - -
- - -

'0 ' 

841,900 930,'100 1,029,100 

- - -
1,000 1,000 1,000 

68,300 72,900 78,600 

25,000 25 1°00 25,000 

--
. 1984 

854,800 

-
-
-
18,900 . 

36,400 

1171300 

85,600 

25,400 

-
-

1,138,400 

-
1,000 

86,200 .. 
25·,000 

-
101

" 600 r 112.200 94 ,300 98,900 

----
1,133, 700 -~:250,600 936,200 1,029,600 

-

.. 

1985 To'rAL 

953,100 4,431,600 

- -, . - -
- -
20,400 101,9<99 

·39,300 196,200 

12(;'1700 , 632;700 

92,4('1.) 461,500 

I 27,400 137,000 

- -
- -

I 
1,259,300 5,960,900 I 

i 

- i -
1,000 6,000 

73,800 442.600 
I 

25,000 150,000 

99,800 598,600 

1,359,100 6,559,500 

8.9.78 J 



TABLE V 

- ' 

ANtlUAL COSTS 

Personal services 

Aerial operations 

Insecticide 

Research & training 

Supplies 
fI\ 

Accomodation~ & Utilities 
,'\ 

Op(;ra tion ," Maintenance 

Oper ational travel 

Consultants 

!-lee tint;i 

lr}r1:pcnd9t1t Gh:1irr.l":n and JCC 

TOTAL ANimAL COSTS •••••••••• 

CAPITAIJ ITEl-1S 

Furniture 

Vehicles 

Equipment 

TO'I'AI, CAPITAL ITEMS ••••••••• 

(H<AND TOTAL •••••••••••••••• 

, 

< 
.' ..I 

ECONOMIC DEVELOPMENT UNIT 1980-1985 

BY CATEGORY OF EXPENDITURE 

1980 1_')0.1. 
I • oR, , i 

-- ~~- I 

337,200 376,800 419 ,200 

- - -
- - -
- - -

5,800 6,300 6,800 

- - -
24,500 26,500 28,600 

35,00{) 37,800 40,800 

- - -
: - - -
- - -

" "Q"'l 
.1,/'-./ 

467,400 

-
-
-

7,300 
" - -

30,900 
44,000 

-
-
-• 

F, 402,500 446,600 I 495,400 

- - - -
10,500 11,400 12,2CO 13,100 

- - - -
--

13,100 J 

.. 

10,500 11,400 12,200 

562'~_ 1-,--,-

458,000 j If13,000 507,600 

1984 1985 TOTAL 

i 

52l,100 581,000 2,701,900 

- - -
- - . -
- - -

7,900 8,500 42,600 
"r:: - - -. 

33,300 36,000 I 179,800 
47,600 51,400 I 256,600 I I 

- - - I 

- - - I 
- - I -

609,900 676\900 f-3,180,900 I 
I 

- - -
14,l100 15,300 76,900 

- - -
.-

'" 14,400 15,300 76,900 

621",)00 692,200 I . 3,257,800 

8.9.78 
" 

-
-
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AI'nmAL COSTS 

Personal services 

Aerial operations 

Insecticide 

Research and Training 

.iupplie:..; 

'.ccomodation and utili ties 

"[lura'tion and maintenance 

Jperational travel 

Consultants 

;j.:eting 

: 'pendent Chahuan and JCC 

l uTAL ANNUAL COSTS 

C~API1'AL ITEHS 

B1lildings 

'·'~lrni ture 

Vehicles 

;:;qidpment _ 

JOTAL CAPITAL I'rEHS 

Gnr\f/D TOTAL 

.---
"'\, ~ 

1../ .. 
j ~ • .:. I ... _ ... ~-- ........ - .... --.~ .... --~, --,-_.-_ ........ -

(, ~. . (> \ " 
) ! <. / . 

TABLE VII - OFFICE OF THE DIRECTOR AND ADMINISTRATIVE SUPPORT OOAGADOUGOU 1980-1985 

1980 

1,757,200 

59, ljoo 

18,900 

239,100 

111,800 

87,500 

BY CATEGORY OF EXPENDITURE 

1981 

1,959,300 

64,100 

20,400 

258,200 

120,700 

94 ,500 

1982 

2,184,600 

69,200 

22,000 

278,900 

130,300 

102,000 

1983 

2,435,800 

74 ,800 

23,700-

301,200 

140,800 

110,200 

1984 

2,715,900 

80,700 

25,600 

325,300 

152,000 

119,000 

.. 

1985 

3,028,200 

"" 

87,100 

27,600 . 
351,300 

164,200 

128,500 

2,273,900 2,517,200 I 2,787,000 3,086,500 3,418,500 I 3,786,900 

50,000 

2,000 

9/f,400 

20,000 

2,000 

102,600 

20,000 

2,000 

109,300 

20,000 

2,000 

117,900 

20,000 

2,000 

110,800 

'fO'l'AL 

14,081,000 

435,300 

138,2otJ-: 

1,754,000 

819,800 

6111,700 

17,870,000 

150,000 

12,0'00 

664,200 

20 , 000 

2,000 I 
129,200 

"'-. :-......... _---
146,400 124,600 G1,300 139';;--L 151,200. 132,800 826,200 

~20,3oo 2,641,800 I 2,918,300 3,226,400.1 3,"~69, 700 

. -----------~--------~--~------
3,919,700 18,696,200 

8'. '/. T~. 



GEl ~EV;' HQ. 

AtHJUAL COSTS 

Person~l Gervices 

Operation LinJ Ibintenance 

(D::tUt I)rOces sing) 

'l.'O'l'AL ..••...•.....•••..••....• 

L: 0 / SHE FD kT /RCt-1E 

C011sul t ,',nt :.:el'vil:cs 

!:~~~_ ZZh VILLE/!-_ FhO 

TABLE VlII - ADNINISTRATlVE SUPPORT 1980-1985 

1980 

173,700 

35,000 

208,700 

~==~=;..:;:;==;=~==;..: 

24,100 

BY CATEGORY OF EXPENDITURE : GENEVA, ROt1E & BRAZZAVILLE 

1981 

193,700 

37,800 

1982 

216,000 

40,800 

1983 

240,800 

44,100 .. 

1984 

268,500 

47,600 

1985 

299,300 

51,ltOO 

TOT:.L 

~, 392,OCC 

256,7CX 
"r~ 1 _ 

231,500 I 256! 800 I 284,900 I 316,100 I 3:i0 ,700 11,6118, 70C 

;:;:..:== :::::.=== =::::::=.:: ==::: =-= ==;:.: == ==:: ·le:::=====:::=::.::::::: == ==::::~ === == =::: = ====:1-===:::== = = ===::: ::::..:1= =:.::::;..: ::;.. . 

26,000 28,100 30,300 32,800 35,400 1'-6 7OC' ( I 

.:: =====:::===='---====~=============4::::============J:================ :t:============:Jc;:===============::1.-:;=======::.. 

Pl: {'~oll;!l .J(: ·l'vic(~ s I 60,700 I 67,600 l 7:i,lfOO l 84,100 I 93,700 I 104,500 I 426,0(;,-
:.:= =::.:=::: =-= =:.:.:..:=:=:: === ::; :: == = =;::=::: ~ _~:::=====L=========:::=====l=============_============= - =============::::=!==;;::;===:::==:.:==~=========:::==:::=:! :::==:::= == = :. 

8 .. 9,,78 



tlee ti ngs 

~A 

Pers 

Supp 

Op'C:ra 

J.C.C 

TOTAl 

'-

L COSTS 

n.:.l services 

1. ~3S 

tiotl3.1 travel 

• Meeting 

......................... 

,....-'\ 

163,300 I j 

TABLE X 

1980 

70,900 

4,400 

14,100 

35,000 

124,400 

' .. . ~ ;". r\ 
--,--- -/-." 

176,300 190,400 205,600 222,000 

- --- ~---~-- --- -------~ ' -- ----

1981 

79,100 

4,800 

15,300 

37,800 

137,000 

JOINT CORDINATING CO~1ITTEE 1980-1985 

BY CATEGORY OF EXPENDITURE 

1982 1983 l.924 

88,200 98,300 109 , C.00 

5,200 5,600 6,000 

16,500 17,800 19,200 

40 j eOC> 44,000 1;'7, t;,)O 

150,700 165,700 182,1!00 

-

239,800 1,197,400 

------- -

1985 '1'0 TAl, 
-, 

122,200 ;1)8 ,;'00 

6,500 .32,500 

20,g,-:-,,) 103, '700 

:51, !,C{) 2;1) ,tOO 
... . _.-

200, 900 9bl,lOO 



TABLE XI - TOTAL EXPENDITURE 1974-1985 ,'\V 
,.;. '-

EMPHASIZING TRANSITION PERIOD 1980-1981 

1974-1978 1980 . 1981 1982-1985 
TOTAL 

1979 1974-1985 

Vector Control Operations 26,084,473 9,090,400 12,405,600 13,090,500 65,452,800 126,123,773 

Epidemiological Evaluation 2,279,787 699,200 850,300 936,200 4,773,000 9,538,487 
Economic D~velopment 343,148 369,900 413,000 458,000 2,386,800 . 3,970,848 

Applied Research & Envir',nmental 3,216,937 1,100,000 1,188~OOO 1,283,000 6,243,000 13,030,937 
Protection & ~Taining 

Programme Di ~'ector & Administrative 6,399,631 2,106,400 2,11-20,300 " 2,641,800 13,634,100 27,202,231 r~ 

Support OUD.gadou3otl . 
!1eetings 379,394 151,200 163,300 176,300 I 857,800 1,727!994 
Administrative SupportiGeneva 2,233~676 I 188,200 208~700 231,500 1,208,500 4,070,576 
Tech!lical Support/FAO/Rome 91,448 22,300 24,100 26,000 126,600 290,448 

: 

Technic:ll SUP!;urt/Dr-f:l.ZZalille 69, 71~6 54,400 60,700 67 , 600 357,700 610,146 
In(U!~),;nJ.::: .. ~;, Chainrlilll B.,lt I':L:: ... c. 366,157 113,200 124,ll00 13'/,OeO 699,700 1,41:0,457 

~.----.-

To'rAL tfl, 464,397 113,895,200 17,858,4.QO I 19,047,900 95,740,000 188,005,897 I "-- . - _. ' .. _ -_._-, -.'--_. _. - .. -. - u . ~ _ . - . -- - - - - . .. - . 

'-

.. 
~·1 . ?'b 



AN1\TEX 1 

2l.IEMOTI-Lili.AP-:{, 

The prospects for chemotherapy aml human therapy in eeneral in the 

Pro[,;-rarnme area in the next few years can be considered from two a~les: 

(i) To subst;untial.ly reduce the humo.n parasite reservoir in support 

of the blacl~ly control campaign, no great assistance from the therapeutic 

methods currently available can be eXJ?ectedo 

Nodulectomy is not very effective for this purpose and it is 

virtually imposstble to caxry it ovt on a larGe scale o 

llecause of its contraindications and the dii'ficulties in administer­

ing it, suramin could affect only a part of the h'Luuan parasite 

resel~oir (at most half)o 

DEC has only a very limited effect on the overall prev:llence of 

the disease o The microfilaria counts that it leaves in the human 

body, when administered at normal doses, are quite enouGh to ensure 

continued. transmissic'no 

This si tuo.tion could only be cha~ed by the di~;covery - not 

foreseeable at present - of an alternative effective, non-tgxic 

microfilaricide that is easy to administero 

(ii) If, on tile other h8nd, the aim is Gin:)l~' to :lvoid the on0ct of 

severe oculCU' cO:cl)licati'mc in onclll)cerciaoic potient~; at risk of 

blind.nes3 (adolescents and adults with hiCh POl"J.site counts) sOJ-:1e hope 



- 2 -

can be placed in the currently available therapeutic methods : 

Surgical removal of head nodules might be useful in children and 

adolescents "'lith high p.:l..l'asite counts. It is ioped that the trials 

i:-I progreG8 in the ?rogramme area will ~rovide more inform tion on 

t~liG point. 

- DEC, adni:1istcred with extreme cQution at first :'.nd subsequently 

prescribed ad ir..:fini t~un, Vlould undnubtedly reduce the ooular I:.iicro-

filaria COUl'!t i...'1. very cooperntive subjects to a sufficient extent to 

prevent th~ onset of severe lesions. 

Surrunin, in toler2.ble doses (for example, wit:; a very gradually 

increasing reemen) could reLlove the ffi:'!jority of Lk':l.crofilariae once 

:lnd for all i'rom the patients ','/i th the hiGhest j!::u-usi te counts and 

protect the::l f:com severe 0c'..\ lar complications is reil!i'cstation did 

not occur. 

Need for an accelerated prosramme ~n chemotherapy 
--~----------~~ .. , 

:.,'hile, t~1crefor2, t!~ e on~oin.:; ro6~u.rch effort in 'chc:.J.Ot>el'apy 18 no1; 

negll-sible, thure is, at t :: iG sta.:;G of t!w ProgTa.":1::c, a clem' need to consider 

whether an accelcrated reGe<!.rch pr(l{';I'3JTIJ;]e could be undertalce., to rapidl::! 

develop an efficient a nd non toxic d..rU{: v/hich c oule. be used ir" mass treatment 

ef onchocerciasis. TI1e o.dvantuges of d(;!veloj,)ing :;uch 0. cl.rl.le would be as 

follorlS : 

(i) It Vlou,ld )rovide rapid relief to those perscr.,; ~L."e3d~' sufferil'1t-<:; 

from the disease, especially those W1de:r threat of b 1i !1dnc~.w. .\t pre3e~1t, 

even \'lith complete interruption IIIf dioe:lse trQi~l ~LJi.scio ;, following t~oroU6h 

J3imuliuo d3.ffinosurn eontrol, sufferers are obliged to ' wai t 10-15 years t'or their 
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onchocerciasis infections to disappear as the adult Onchocerca volvulus 

worms slowly die off from old aGe. 

(ii) It would provide an inaura:lce a[;ainst any ;?0ssible 1 . vurc develop­

ment '1f insecticide resistance on the part of S. dur.mosum in the Progra.I!'t:;e 

area - a.1 occurrence Yfhich could otherwi.se throw the I'fi!ole controi scheme 

into jeopardy. 

(iii) ~'ven Hhen, as is 110ped, the presen t l ~r :J.c cepted toler30le level €If 

onchocer.ciasis is ac;:ieved throuehout t11e Pro ~~ra:!l ' lc area , .:1nd r:he n serious 

eye lesions and blindness are thinGS of the ) ::\st, t ::e uem3i:d IIDJ' :.u.-ise for 

more critical standards C)f tclcrability. At that ti::w] w:~en residuul trans­

mission is light, there is 11l~elJ' to be a greu tly increased demand for 

treatment (')f lightly-infected persons suffering from the severe itchi.rJ& skin 

lesions of onchocerciosis. Fl)r them also iraproved druG treatment I'lill oe 

needed. 

(:iv) It would provide a reasonably good c:!once of reducinG t!-:e ::U710unt of 

financing for vect0r control Yf:lich, taldng into account the C03tS of 

additionol exter;sioi1s wi t; '~in the present cow1tries and to new eow1tries, 

could reach more t~lUi1 : .. 400 million yver Cl. 10-re :lr period.. 

(v) Fimlly, it s:-"ot.:.ld be noted th:lt t!1C i rlcreose in develo pne!1t costs 

of Qll drugs and the u..tlcertainty of J:' c turn on investment for drUG::; to contr01 

O. volvuluG has 80 far lir::J.i ted re8ocu'c:~ invostLle:1t by t~lC Dh:l.rmoce'. l tic~l 

industry in this area, ' ~eturn on investment is deterLlined by C'. .. iJortization of 

research and developoent ex)onditures and the costs of ) roduction flgainst a 

potential marJcet::rt Cl. l'It::iblo priee for a specific period of time . nxp:::\nded 

demands for effieue:,." _~nu safety testine ::o.nd thG ex~)ense flf !:l.2inta ir.inc per­

manent sC.reening f.::cili ties for compounds flf potential interest arc other 

l 
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major reasons for t'10 10\'1 rate of introduction of new products to control 

the tropioal diseases. 'l~1e lacl" of adequate facilities und competent clinical 

investigntioL1o in endemic countries has 0.100 hampercd the development of new 

drugs for these diseaGcs. It would seem therefore t:~t whore potential 

benefits nre morc social t:'lnn economic in nnt<.:re, there is 8. need for Dupp("Irt 

to the pharoacclJtical ii1dustr~ .. wi th t;rnnt money to enGUrr; t:1e avuil~bili t.Y 

of ~~profitable drugs. 

fumed in. te researcll B'lVolving presently 2.vo.ilablc druc;s 

(a) General Strategy 

\'f~ ;:~lrc8.d\r know th:'..t anorJ(; the drup,s which arc at prescl:t e:.vnilnblc 

for use in hUl!lan mcdicine, and which nre known to ho.ve 0. fil::u-icidal nction, 

there is no sir,gle one, ::-md no combination t:lereof, whicl:. co.n be used as an 

al ternativc to vector control in order to control "!1chocerciasis. 

Cr:. the other h:J.nd, given o.n accelero.rcd drue, research pX'ogr:J.1ill'Je, there is 

real hope tho.t prc3ent-daj fi13.ricides could be used ei'fectivel~' '::'.nu \,/idely 

wi thin the Prograr:re area il: order to ~;uppleT:lent the 8ffects of vector control. 

To this end, ti1e;y Vfould need to 3erve two purpnseo, the iirst 0f \/hieh is the 

more pren::-Jine : 

(i) to prevent t;le onset of bli!'ldn8Ss in those ~)ersons who are still nt 

special risk thereof, de8pi te the nearly cOlhj)letc LlteITu~lti()n of trQ.n~lission; 

(ii) to reduce ~le microfil::tri.'ll reservoir, by ne~ln~; of mild, .'lccepte-ble, 

and interZli ttei1;(;l~' co ~:tinued suppressive t~lera:)y wi t;1 f:licrofilaricidelJ, 

thereby perhaJ!s ncceler.'ltill~ .. ~ t;1e drop in the love!. of t :iC l'c::;ervoir t!18.t is 

expected to f'ollnw t :18 ncar interruption of tra(18WiGsion re3~.Jl tine from 

vector control. 
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Acceleru~ed res~arch on these lines may be ex~ected to yield whatever 

practical resul to ore IDee] ~r to be forth()oming, wi thin 5 year:> ; and the 

cost of such research by mean::; of cx~unoion anti exten;:;ion of the CXiDtil1{~ ocr 

research prog.ramme and that of' the 'dliO 3pecial Progruu1;c:e for Hesearch und. 

Training in Tropical Diseases (TDH) v/ould be relatively modcct when compared 

with one year1s budGet of vector control. 

The cost of puttil~ into action the results of GUc:1. rcsear<::h cannot be 

estimated until the raet~10ds to be used are decided upon, but in all proba-

b il,i ty use would have to be lJl3.de of na tioni.w. heal til programmm ~nd personnel. 

It must be e, lpmsized, however, that chemotherapy 011 theDe lines cannot 

be exPected to suppla.n~ tmtirely the need for vector control. It may succeed 

in l"'!Iering the continui~ incidence '1f blindness in the Procr.::unme area, and 

it may possibly :1elp to brine forward the day 'ilhen sU3tained vector control 

produces a satisfactorily loVi preyalence and intenGity of O. volvulus infec­

tion in the area. 

(b) LL~es of rese~eh 

The main lines of Ilinlllledia te" chemotherapeutic t'e3c~'..!'ch that SilOUld be 

pursued more ener[jetically, given increased funds, are as follows 

(i) study the p~1.[I.rmacodynamics, pharmacokinetics and toxicity of suramin 

and diethylcn.rbOJJl£l~ine (DEC) ; 

(ii) it.vestiga te and develop optin:.ul schedules of D0C "it;l betameth3.Zone 

coverage, by the use of vlhich the heaYJr merofile,rial lo8.cls in patients at 

high risk of blilldness rmy be reduced without unaccept8.blc reactions ; 
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(iii) in'"e s ti.:.;::ttc and develop lo\·,-total-d08c (emU/or SlOW build-up) 

schedules ot suramin (4-5G total) to be '.Ased as a macroi'ilaJ~icide in patients 

at high risk of blindnesD; 

(iv) investi(.;ate furt)ler the macro- and microiilaricidal ~suvpressive) 

actions of (a) furazolidone, (b) Metrifonate, (c) Metrifonate 8nd DEXJ, 

(d) levamisole and DEC, (e) Idebendazo!.e ar!d DEC, (f) Metrifonate and leva­

m1sole, (g) Ivlebendazole and levamisole and DEC, (h) Me '~ritonate and l~ ramisole, 

(i) DEC transderroal lotions, (j) other drucs revealed by li.tera ture 

recently commissioned by TDR; 

search 

(v) invest18ate the role of various druJs eebe aspirj:.n, antillistarnines, 

disodium chxomoglycate, inaomethacine, colchicine, cortico:3teroidsJ in reducil -; 

tIle reactions to microfilaricides; 

(-vi) il1vest1eate, with the aid of fluoresceine a~:i.oGI'2.phy, the possible 

deleterious effect vf filaricides on the optic nerve in cases with diseaEle 

of ~he posterior segment of the eyee 

l06D In conjunction with the eventual apvlj'1ut1011 of t he r .:sults obtained 

from the above investiGation, further research is needed [;s follows: 

(vii) r8fine the siens and Sj'l!:.ptOIlLS by which patients at high risk of 

blindness can be recocnized in time for treatment to be effective in 

preventinc the onset of blindness; 

(viii) investieate , at reGUlar intervals after t he near interruption of 

transmisGion in the Procrarnllie area, the viability of the adult \'Ior::ns in the 

nodulen harboured by the hUlllLln populat::"Qn. 
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THE CHEMOTHERAPY RESEARCH PROGRAMME OF THE WH) SPEC:!:AL PROGRAMME ON 

RESEARCH AND TF.ANING IN TROPICAL DISEASES 

SCIENTIFIC WORKING GROUP ON FILARIASIS 
_. _____________________________ _ • ____ ..u _________ ~. __ _______ ... --- -,~. 

A considerable amount of research has already been set in motion by 

the WHO Special Programme in the field of onchocerciasis chemotherapy. 

Research on chemoth8rapy has so far been the number one priority of 

the Steering Committee of the Filariasis Scientific Working Group. There 

is no doubt that the main incentive for this drive has been the need for 

improved chemothenlpy for onchocerci as is. 

The goals of the~hemothe,:,3.py programme are as foll(\ws 

(i) 10 dete~mine the best methods of using the drugs currently 

available for treatment of onchocerciasis. 

(ii) To discover and devel~p (a) new improved macrofilaricides; 

(b) r.ew microfilaricides less violent than diethylcarbamazine 

citrat~ (DEC); and (c) a filarial chemoprophylactic - all 

effective against o. volvulus. In the context of OCP an effective 

non-toxic macro-filaricide is the number one requirement - a drug 

that will kill the adult worms wherever they are located, whether 

superficial or deep. 

The first step towards goal (i) involves finding centres in endemic 

areas where clinical trials can be done, initiating trials at these centres 

and, where necessary, providing radio-labelled drugs to assist with 

pharruacokinetrics and metaboloc studies L~aJing towards goal (ii) which 

is a much longer-term objective, it has been necessary to secure th8 

cooperation of the pharmaceutical industry, to stimulate lead-directed 

synthesis for new filaricides, to set up and support filaricide screening 

centres, and to initiate work on the metabolism of filariae directed towards 

finding new chemotherapeutic pathways. 
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(a) Collaboration wi 0.(1 '~he Pharmaceutical Ind'ls.!2:i: 

Good collaboration has been establ'shed with several sectors of the pharmaceutical 
industry. It hils been based on personal contacts and mutUAl trust established as a result 
of pnrsonal v~~ ~s_ which h3ve been made over I.he lAst two years to many companies in Europ. 

USA And Japlln, by varioL's members of the Steering Committee, of the Secretariat alld hy othol 

advisors (Dr L. G. Goodwin, :)rofe9sor G. L~mmler, Professor M. Sasa, Dr II. Tanaka, Dr E. 
de Maar, Dr n. O. L. Duke). 

These visits have included the following pharmaceutical companies, all of which have 
oxpressed interest in this field of chemotherapy. 

B.A.S.F./Knoll A.G,/Nordmark-werke 
Ci ba -I.e i gy AG 
Fllrilenfabriken Dayer AG 
1I0echs t AG 
Hoffmann La Roche AI. 
Imperial Chemical Industries Ltd. 
Janssens Pharmaceutica 
May & Baker 
Parko-D,'vis Ltd. 

Pfizer Ltd. 
S.A. Rhone-Poulene 

Sumitomo Chemical Co. 
TanAbe Seiyaku Co. 
Welleome Foundation Ltd. 

A numb&r of those companips have promised to consider maintaining or extendin~ their 
own srre~ning activ;hes for fill1ricides. Some of them have undertaken to supply selected 
rClJllpl)\IIl(Js to the Filnric1c1e Scrp.cning Centres which are beln~ supported by the WIIO Special 
(J"()~"nJllnln (soe 3.2), and ln most surh CAses it is the Principal Investi~ators who hRvn 

~stfllJ11shod their own links with th~ industry for the supply of compounds to their screens. 
/Ignln tlw relationsll.p is one of nutuol confidence. 

It is pal·ticulllrly satlsfllctol'Y that these contacts with the pharmaceutical industry 
Iwvn in several instnncns led to rcntractuol agreements between the comp<lny concerned nnd WII· 
hnsad on a carefully negotiated find mutually agreed "letter of intent" dealing with the 
pl'olJlp.llls of patents, profits and the further development of any potentially successful 
filoricides that may be found. 

Ono sueh agreeJllent lIas beon signed with the Wellcome Foundation, Deckenham, Kent, U.K. 
onahling Dr J. Keeling, ns Principal Investigator, to set up a filaricide screen for the 

testing annually of up to 400 selected compounds :from the Wellcome Foundation compound 

library. 

Another Agreemf'nt hrls been signod with 1I0echst fiG, Frankfur·t-am-;\lninz, Federnl flepublj, 
of (;f'nllflny. This will I'lInble IIf)(,cllst, with the nid of their Dr II. Loe·.ve, to sponsor' a 
pl'OI:rllllllllO of chomicol s:-'nthcsis IIl'ound suriJllJill as a lead comround, which will be carried out 
Ily P"ofnssor P. Nickrl nt the D(!J)nrll11f'nt of Chemistry, Free University of lIer'lin. Any 
compounds developed wi 1] he tesled fil'st in the Iloochst filaricide screen and later in the 

()th~l' \\'1I0-supported ~r;recJ)s. 

: /! 
f -, \ 
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Pn rke-Da vi s Ltd., in the USI\, is now showi ng a 

renewed interest in a possible collaborative venture with \\,110 for the synthesis of new 
fiJoricides; visits tu several Jllpnncse pharmnceutlcnl companIes have resu.lted in 

thoir increased awareness of the needs for drugs in tropical medicine, nnd hence to a more 

lntionnl channelling of compounds to the screen maintained by Dr II. Tanaka at the Institute 

of Modical SCience, University of Tokyo. 

(b) , Filaricide screenin~ activities 

(h) 1. £rlmor~ and secondary screening in rodents, cats, etc. 

rour acad(>mic centres fOI' chemotherapoutic research and screening of filaricides have 

hnon suppo~ted by the Special Programme. These are Dr 0.1\. Denham, London School of 

Ilyg-lene flnd Tr.Jpical ~ledicine, Department of Meclical lIelminthology: Pnlfessor (j. Lnmmler, 

fn!';litut fUr Parasitologin, Justus-Liebig-Universitnt, Giesson, FRG; Dr J. W. ~lcCall, 

Univer:<lity of Georgia, Depilrtment of Parasitology, Athens, Georgia, USA; Dr II. Tanaka, 

Institute of Medical SCience, University of Tokyo. 

The supply of selected compounds, from industry and elsewhere, to these centres is 

~tl 11 slightly below saturation point, at leilst while results continue to be negative. 

Further sources of supply of new compounds are being sought, but it is illways wise to have 

somo screening capacity in hand since the further investigation of a positive compound, 

wl!enevp.r one is found, can result in a lot of extra work which upsets tlle screening routin<' 

Positive results are beginning to como from some of the primilry ilnd secondilr'l screons 

PI'()rf'~sor Ltlmmler at the University of Giessp.n, hilS reported that furnzolitlone, A nitrofurill 

dfJrivfltive used 1n the treatment of diarrhoea, shows marked m;]crofilaricldal action against 

l.ilnmnsoides carinii. Arrangements are being made to pass 1l11S compound thrOUGh otiler 

scrcp.ns and, si.nce it is already npproved for use in human mediCIne, to plan tests of its 

possillie action against O. volvulus and IV. IJancrofti in miln. 

Dr J. McCall of tlw University of Geoq;ia, working In c!Jnjunction wlth Professor J . 
. lnffo, University of Vel'mont, hAS also revp.nle'd that chlofazlmine, il dl"ug used for the 

lrf';]tmr!nt of leprosy in man, hilS R causal prophylactic aCllon Agflinst L. c"ill'lflli and 
f1ipl'talonenw vitedc at rclatlvely hi~h dOSAgO. further experiments a)'(~ now in progress 

La determine the minimum effective PI'ophylactic regimen. If the results nrc still 
pl'()lIIising, further expel'lments will be planned in other animill filarial models, and later 

perhaps also in ma .. for action a~ili.n:,t O. volvulus and IV. bilncroftl. 

(b) 2. Developmenl of a tf'rtiary screen for Onchocerca in cattle 

Pilot investignti(Jlls into tile lise of O. gibsonl and O. glittur"Osa in cattle, as a 

tf!r"liHI'y screen for pnssible drut-: lIC'tlOn against Ollchocerra v<>\vulus, hil\,C becn sllcccssfully 

r<Jrl'icd out by Dr 11. C.'opf"rlJ;ll\ at til" [)rpartment of Veterinary SCience, James Cook University, 

T''iWll<;vilJc,l\ustraliEl. 1115 results uSing DEC, levamlsoJe, mcbf"ndazole, suramin, etc. 

Il1dl(~alf! lhat th.ls S(','eCll can bf! IIS .. <1 effectively to reveal potentiil] mlcro- and macro-

filaricicJal action Elgilinst O. VIlIVlIlliS. Prior to this, such screening could only oe done, 

Flnu lhat very rarely, in nxperlll1(>ntnJly infected chimpanzees. 

Large numbers of '1l'llvily inl'ected cattle are available' ilt very luw prtces in I\ustr<lli. 
['Ild tllf~ IIp.pllrtment 11:.'1 pxC'pllent fncllities for handling, holding and Autopsyi.ng thp.sp. ilnimal 
Tho m;tcrofilaricidal nction of a drug can reLlully l.Je assessed In every <ictDIl by hlstologica! 

(>xomilwtion of the lO-30 nodules whicli are found in each onimal, and tile slmllal'lty of 
() ~ihs(Jni to O. volvulus, both in rr~gard to the nodules produced And in tlH?lr' I"esponsp. to 

known filaricides, Ifl rel1lnrkabl(! This screen, therefore, provides an excellent intermediat 

';11'[1 1-('<1""l"n til,.. fil:<I'i;11 inr,..('ti(''1~ "f <;mill] rn(jr'nts nnri n \,nl"lllll<; in nlnn 

! 
J l 
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Dr. Copeman has now received further support to extend his work and will 

endeavour t~ investigate ethidium bromide; melarsaronyl potabsium; oral melar­

soprol; furazolidone; metrifonate; praziquantel; Ciba-Geigy 4540, etc.; 

combinations of metrHonate, mebendazole and levamisole; other drugs revealed by 

the Stanford Research Institute literature search (see below); other drugs stemming 

from the WHO-supported filaricide screening centres; and tetracycline (to see 

whether it is absorbed by the adult worms). 

The cattle Onchocerca model in Australia also offers a means of field-testing 

drugs for prophylactic action. Almost 100% of calves bred and held in the area 

become naturally infected with O. gibsoni by the age of seven months, and there 

nre sufficient holding facilities for exp~riments on these lines to be carried out. 

(b).3. Future plans 

In order to increase the collaboration and exchange of compounds between 

screening centres, to plan for an increased supply of compounds, and to compare 

methods. problems and new leads, it is planned to organize a working group meeting 

for the Principal Investigators of the various WHO-supported filaricide screening 

centres late in 1978. 

(c) Radio-labelled DEC and suramin 

In order to assist with the planned investigation into the pharmacokinetics 

and metabolism of the current filaricides, DEC and suramin, the Steering Committee 

undertook to obtain radio-labelled preparations of these two drugs. They will be 

made available for trials in patients at the OCP Chemotherapeutic Centre at Tamale 

in northern Ghana, original.ly started by OCP but now under the auspices of TDR, 

and part of the already close cooperation established between the Special 

Programme and OCP. 

Contracts have been signed, and work has begun, on the synthesis of both these 

d 1 b 11 d . hILI. h . S f d hI' compoun s, a e e Wit C in t e ring structure. tan or Researc nstltute 

(Dr DeGraw) will provide 5 grammes labelled DEC; and Farbenfabriken Bayer AG 

(Dr D. Wegner) has agreed to provide 1 gramme of labelled suramin, of which 800 mgs, 

will be available for work on onchocerciasis and 200 mgs for work on trypanosomiasis. 
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(d) Investigations into methods of use, toxicity, pharmacodynamics and 

pharmacokinetics of metrifonate, DEC and suramin, and other potential 

fi laricides 

Experiments on these lines with metrifonate are already under way, and 

protocols for the similar careful investigation of DEC and suramin, when used in 

the treatment of onchocerciasis, are being prepared by the team from the Liverpool 

School of Tropical Medicine in northern Ghana. They will make use of the radio­

labelled compJunds mentioned above. 

Support has also been given to Dr 0.0. Kale at the Department of Preventive 

and Social Medicine, Ibadan, Nigeria, to undertake trials of drugs against 

(I. volvulus. The development of other centres, where work on the chemotherapy of 

onchocerciasis can be done, is being explored. Possibilities exist in Sudan, 

Tanzania and Liberia to mention 6ut some. Particular efforts kre being made to 

interest ophthalmologists in the preventive therapy of ocular onchocerciasis. 

The Committee has also given much thought to the toxic reactions sometimes 

associated with the use of suramin. It has arranged for investigations to be made 

into the stability of suramin under conditions of tropical storage. About 20 

samples. comprising different brands of suramin, which had been stored for varying 

periods at ambient temperature in the tropics, were collected and sent for 

isotachyphoretic analysis by D I. Flynn of the Department of Biochemistry, 

University of Edinburgh Medical School, U.K. In none of them was any impurity 

or decomposition product detected. 

Also, to make further investigations into the pathogenesis of the 

terminal toxicity of high suramin dosage, attempts are being made to obtain a 

chimpanzee (an animal which reacts to the drug in a manner similar to man) for 

an experiment along these lines. 

(e) Search of the literature of approved drugs for new filaricide leads 

The Committee has now received the report which was commissioned on this 

subject from the Stanford Research Institute (Dr Cory). The report provides 

information on a number of compounds, already in use in human medicine, which 

would repay testing for filaricidal action in animals or man. It also provides 

leads as to groups of compounds which coulj profitably be selected either for 

, 
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further screening or as points of departure for programmes of synt~etic chemistry. 

Plans for the research follow-up of this report will be laid at the forthcoming 

SWG meeting. 

(f) Recruitment of postgraduate biochemists to work on folate metabolism 

of filarial worms in relation to the action of filaricides 

TWo postgraduate students have now been selected and will shortly start work 

for two years under Professor J. Jaffe at the University of Vermont, USA. They 

will be working on the folate metabolism of filarial worms in an attempt to find 

metabolic pathways that could be blocked by new filaricides. Possibly this research 

may be extended to include a study of purine metabolism. The successful candidates, 

out of eight applicants found after circulating all departments of biochemistry in 

tropical Africa, are Mr R.A. Acquaah, Dept. of Biochemistry, University of Ghana, 

and Dr M.M. Iba, a Nigerian presently at the Medical School of the University of 

Minnesota, USA. Pl"ofessor Jaffe's programme is funded in part by the United States 

National Institutes of Health, and already includes one other post-graduate student 

from Zaire, whose final year will be funded by the Special Programme. 

(g) Informal workshop meeting on "Methods to be used in chemotherapeutic trials 

In onchocerciasis" 

lhis meeting, sponsored by the Special Programme on the advice of the Filariasis 

Steering Committee, took place at the UniveLsity of Ibadan from 5-9 December 1977. 

It was highly successful in promoting friendly contacts between workers from many 

parts of the world in stimulating interest in drug trials for onchocerciasis, In 

persuading some new workers to enter this field in Africa, in disseminating 

information on methods, and In laying down guidelines for drug trials. The 

ethical aspects of such trials received much att~ntion, and the group's considered 

opinions on them should be of assistance in planning future trials. The report 

of the meeting will shortly be available from WHO. 

(h) Workshop meetings of the Scientific Working Group 

Largely to meet the anticipated needs of OCP in an intensified programme of 

chemotherapeutic research, the Filariasis Scier.tific Working Group meeting, timed 
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for July 1978, will devote two days exclusively to small workshop-type meetings on 

the following subjects. 

(I) Chemical leads for the synthesis of new filaricides. 

(II) The pathogenesis of the inflammatory lesions produced by microfi1ariae 

of o. volvulus, especially in the eye and in relation to treatment with fi1aricides; 

and means of preventing such lesions. 

It is hoped that the deliberations of these groups of experts will point the 

way for further research on these two subjects, which are vital to onchocerciasis 

chemotherapy; and that they will identify places where such research can be done and 

persons who can carry it out. 

(I) Budget 

The Filariasis Scientific Working Group is currently funding research into 

chemotherapy (largely aimed at onchoce~clasis) at the rate of about $900,000 p.a. 

It is very probable that this rate of spending will be increased in the near 

future if full advantage is to be taken of all the available avenues of research 

now opening up for new drugs and for more effective schedules with old drugs. 

(J) Conclusions 

For the time being the limiting factors are not only financial but also the 

difficulty of finding the right people to do the work. However, if and when we are 

lucky enough to reach the stage of h~ing a promising compound which needs further 

development as a new macrofilaricidal drug for Use against O. volvulus in man, toen 

very much larger funding (measured in millions of dollars) will be necessary to put 

such a compound through all the necessary safety trials. 

It is regrettable that successful new drugs cannot be turned out to order on 

a fixed time schedule, or even in direct proportion to the amount of money invested 

in the search. In the German pharmaceutical industry they say that four "Gil factors 

must be combined to make the search successful: Gehirn, Gehuld, Geld and Gluck*; 

and one has only to leek at the stories behind many of the other successful drugs 

used against parasitic diseases to be sure that the greatest of these is luck. 

/ 

J 
(.1 
"'j~ 
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In the present circumstances, if an accelerated drug development programme 

is undertaken with funds provided to the Onchocerciasis Control Programme, it must 

be coordinated with TDR through the Filariasis SWG. This is particularly so when it 

comes to making approaches to pharmaceutical companies which, understandably, get 

very tired of WHO making endless different advances each time wearing a different hat. 

To achieve the goal of more effective therapy for onchocericasis it would seem 

that we must in the short-term: 

(I) improve the use of existing filaricides; 

and, in the long term and in order to provide an effective, practical non-toxic 

macrofilaricide: 

( II) increase lead-directed chemical synthesis activities; 

(III) maintain adequate screening facilities; 

(IV) stand financially prepared to develop promising new candidate compounds. 

It is in the last of th€se activities (IV) that the closest collaboration with 

the pharmaceutical industry will be needed. The negotiation of the financial terms 

under which any such drug development shall proceed will depend very much on who owns 

the patent rughts of the promising compound(s) for development, when they appear. Each 

company will seek to drive a different bargain. 

In most onchoceriasis zones the sufferers from the disease cannot afford to 

purchase any drug such as a macrofilaricide solely effective against O. volvulus, 

which carries the full commercial costs of development in its sale price. The 

negotiable options for financing the development of such a drug would seem therefore 

to range between (a) the sponsors of the OCP and of the Special Programme paying the 

industry to develop the drug on quantity and at a sufficient price to refund the 

industry for its dedelopment costs. In either case account will have to be taken of 

any other potential commercial applications (especially in the veterinary field) 

, at the compound may have. 

*Brains t patience, money and luck. 



ANN'&X 2. 
RESEARCH AGREEMENTS 

I. ENTCMOLOGY v:EX:TOR ECOLOOY 

Institution 

ORSTCM, France 
Institut de Recherches sur 

l'Onchocercose (IRO), 
Ivory Coast 

Research proposed 

To study methods of sampling 
adult and aquatic stages of 
species cf S .damnosum complex; 
to develop suitable adult 
trapping device and artificial 

~------------------------------~I substrate for larvae; to 
Institut de Medecine Tropicale 

Pri..."'lz Leopold, Belgium 

OCeGE, Upper Volta 
IRO, Ivory Coast 

\,---

observe behaviour of adults 
and feeding habits of the 
larvae; to carry out research 
on the resting sites of the 
.s...1u1 ts. 

To study the distribution of 
the different species of the 
S.damnosum complex inside and 
outside the OCP area; to 
observe and record morpholo­
gical and ecological differ­
ences between the species; 
to determine the vectorial 
capacity of each species. 

Progress and/or results Period 

Two adult traps developed. The aluminium ~ept. 
sheet trap which shows most promise is ~ct. 
being extensively tried in OCP area in 
1977; concurrently many useful observa-
tions made on behaviour of the adults. 
An artificial substrate of plastic strips ~ 
tested satisfactorily and its limitat- ec. 
ions noted. The vertical distribution 
of the larvae in the water has been 
recorded. The range of particles ingested 
and their rate of passage through the 
larval gut was studied. 

By cytotaxonomic means the distribution 
of the different species of the 
S.dannosum complex have been plotted in 
Phase I and Phase III west of the OCP 
area and the area surrotUlding it. Morpho 
logical differences have been recorded in 
the West African species of the complex 
~~d a classification key prepared for 
field workers to identify the adult fem­
ales. Studies continue on the epidemiol­
ogical importance of each of the species. 

Sept. 
.Oct. 

1974-75 
1975-76 
1977 
1978 

1975 
1976-77 

1974-75 
1975-76 
1977 
1978 

AmotUlt US 

64,700 
45,100 
50,400 
50 z000 

10,000 
10,000 

51.j. ,200 
45,000 
43,000 
38,000 



I. -ENTOMOLCGY - VECTOR ECOLCGY (continued) 

r 
i Instltution 

~iosystematics Research 
Institute, Ottawa, 
Canada 

~ernh~~-Nocht-Institut, 
Hamburg, Federal \.epublic 
of Germany 

Liverpool School of Tropical 
Medicine, UK 

Research proposed 

To study in detail the morpho­
logical characteristics of all 
stages of the species of the 
S.damnosum complex associated 
with OCP and prepare classifi­
cation keys. 

To determine whether the 
filarial larvae developing in 
Simulium vectors can be 
differentiated histochemically. 

To study enzyme polymorphisms 
in species of the S.d~ill1osum 
complex and determine whether 
a method could be developed 
whereby the adults of the 
various species could be 
differentiated. 

Progress and/or results 

By conventional means and the use of a 
Scanning Electron microscope and 
computer a comprehensive range of 
morphological characters is being 
studied in the different species of the 
S.damnosum complex. The methods were 
refined in 1976 and. with a freer flow 
of typed specimens from OCP and Bouake 
substantial progress was made in 1977 
with the development of a key to 
identify the adults. Thi5 is being 

,refined in 1978. 

Using enzymatic and histochemical 
techniques clear differences have beel, 
shown in microfilariae of O.volvulus 
strains from Guatemala, the forest 
region of Liberia and the OCP savanna 
area. '!he. same techniques are being 
used to see if the developing stages in 
the S.damnosum adults can be similarly 
dlfferentiate0- This study is being 
continued in 1978 by a consultant work­
in close association with the institut­
ion. 

Period 

Nov. 1975-77 
1978 

1977 
1978 

Fifteen enzymes have been examined in 10ct. 1975-76 
1977 the adult S.damnosum s.l. Using phos­

phoglucomutase it has been possible to 
differentiate S.yahense from other 
species of the complex at sites studied. 
There is evidence to support consider-
ation of S.squamosum and S.yahense as 
separate species. The method has so 
far permitted the identification of 
flies biting man at a site in Ghana as 
S.yahense. 

... 

2. 

Amount uS$ 

55,000 
24,000 

14,700 
3,500 

14·,500 
11,000 



I. EN'l'OMOLOOY - VECTOR ECOLOOY (continued) 

Institution 

~ennett Analytical X-Ray Ltd., 
Vancouver J Canada 

~DC, Atlanta, United St8~es 
of America 

Tropenrnedizinisches Institut 
der Universit~t, TUbingen, 

I Federal Republic of Germany 

"-""t--

Research proposed 

To relate migrating adult 
S.damnosum s.l.to their 
brseding sources by X-ray 
Energy Dispersive Spectro­
scopy (XES) analysis. 

To study the possibility of 
establishing a colony of 
S .damnosum s.1. 

To study the possibility of 
establishing a COlony of 
S.damnosum s.1. 

Progress and/or results Period 

Using XES analysis it proved possible to 
"fingerprint" individual flies a"1d relate 
them to the riverine site from which they 
emerged. Each river ,presented a different 
and specific pattern. In this way i'c was 
possible to trace flies caught reinv~ding 
the controlled area back to their source 
rivers, thereby incriminating the Marahoue 
and Bagoe rivers. 

1976 
1977 

Foll~~ing success with a rearing chamber ~ug. 1975-76 
in developing S.decorum and S.vittatum 
from eggs to adults and getting the 
adults of S.decorum to blood-feed and 
mate, similar experiments were planned 
with S.damnosum species. Due to the 
difficulty of transportip~ material in 
good condition from West Africa to the 
United States of America only one egg 
batch was successfully reared to adults. 

The Principal Investigator had experience /Aug. 
with rearing Simulium species in East 
Africa. It being more satisfactory to 
ser~ eggs from West Africa to Germ&.y 
several trials of his rearing system were 
possible. It was found necessary to 
maintain the chemical composition of the 
water within strict limits. Larvae 
reaching second instar would normally 
dsvelop to adults. A blood feeding 
mechanism was developed. 

1975-76 

3. 

Amount US $ 

12,500 
2,500 

4,000 

1,800 



I. -ENTOMOLOGY - VECTOR ECOLOOY (continued) 

Institution Research proposed Progress and/or results Period Amount US $ 

University of Ghana, Legon, Tb determine whether electro- Following application of the metnod to Aug. 1975-76 1,800 
Ghana phoretic methods would be the study of Anopheles mosquitos, some 

sufficiently sensitive to preliminary trials were undertaken 
separate species of the with Simulium species but results were 
S.damnosum complex. inconclusive. 

Centre for Overseas Pest To carry out biogeographical '1\-10 biogeographers have been involved Feb. 1975-76 11,000 
Research, London, UK studies to determine whether in the Programme area and in London 

changes in distribution of analysing data on the distribution of 
S .damnosum can be associated S • damno:;um adults and trying to relate 
with concurrent weather feat- their movements to the major wind 
ures and the direction of move- currents and, in particular to the 
ment be inferred from the Intertropical Zone. There is evidence 
windfield. of flies appearing at certain sites in 

relation to line squalls but the final 
conclusions are still awaited. 

-

v~",; 



II. ENTOMOLOGY VECTOR CONTROL 

Institution 

OCCGE, Upper Volta 
IRO, Ivorf Coast 

ORSTCM, France 
Hydrobiological Unit, Bouake, 
Ivory Coast 

pniversity of Kiel, Riel, 
Federal Rept1.blic of Germany 

IUni versi ty of Alberta, 
Edmonton, Canada 

\-"'" 

Research proposed Progress and/or results Period 

To evaluate new insecticides 
and formulations in artificial 
charme Is and in rivers, for 
controlling S.damnosum s.l. 

To survey the aquatic envir .. · 
onment and cullect information 
relative to the effect of 
chlorphoxim on non-target 
organisms during large-3cale 
trials. 

After many trials and modifications to 
the system a floating cage method for 
testing insecticides has now been 
perfected to the extent that results 
obtained from it are comparable with 
tests carried out in the river. A 
series of candidate insecticides and 
formulations have been tested following 
whieh ch!.orphoxim was selected for large­
scale trials. Much information has been 
collected on the most appropriate type of 
formulation. These trials continue as 
alternative products are made available. 

\Olith the a.£sistance of a consultant .. data 
has been collected on the N'zi river prior 
to the treatment of the river on a weekly 
basis from the beginning of the rainy 
season. The results will indicate 
whether chlorphoxim could be introduced 
as an alternative insecticide to Abate. 

Some fands were provided to Kiel 
University to assist the consultant in 
the sortLn..g of material and finalization 
of the report due in July 1978. 

Sept. 
pct. 

To study the detachment, Using artificial flumes with pumped stream 
reattachment and mortality of water, detachment, rates, mortality of 
Simulium larvae after larvicide detached and non-detached Simulium larvae 
treatment and determine the were determined with Abate and ~ethoxychloIl. 
parameters relating to detach- Larvae detach within 15 minutes after treati-
lnent and reattachment in ment with methoxychlor but take up to four 
laboratory and riverine hours with Abate. Larvae reattaching afteI 
conditions. linsecticide treatment pupate and produce 

apparently normal adults. Non-reattaching 
larvae die. 

1974-75 
1975-76 
1977 
1978 

1977 

1978 

1975-76 
1977 

5. 

I 
I Amount US $ 
i 

36,500 
29.500 
33,000 
28,300 

16,500 

1,350 

8,100 
6,000 



II. ENTOMOLOOY - VECTOR CONTROL (continued) 

Institution 

~enter for Disease Control 
(CDC), Atlanta, United States 
of America 

Research proposed 

To carry out research on the 
chemical analysis, the 
physical properties and the 
specifications of Simulium 
l~·vi~ides. 

Progress and/or results 

Methods for ~~alysing the active ingred­
ient have been developed for Abate and 
methoxychlor and are under study for 
other insecticides. A method for extract­
ion of water, mud and organis~$ and analy­
sis of residues has been described for 
Ab~te, methoxychlor and chlorphoxim and 
is being developed for other larvicides. 
Interim specifications have been issued 
for 20% Abate EC. The physical-chemical 
properties of formulations have been 
studied including half-life, absorption 
on particles and biological uptake in 
living organisms. 

Period 

1977 

Institute for Medical Research,/To investigate the simultaneous Trials were carried out with rats fed w.tth~us. 1975-76 
Zagreb, Yugoslavia exposure of experimental the larvicide Abate and the drug, metri-

animals to different organo- fonate, used against schistosomiasis, to 

ORSTCM, France 
IRO~ Ivory Coast 

University of Reading, 
UK 

"", 

phosphorus compounds. determine whether there was any potentiat 
ing effect when these two organophosphoru~ 
compounds were used together. The 
answer was negative. 

To develop a suitable method 
for testing the susceptibility 
of S.d~~osum larvae to 

A satisfactory method for testing suscept1Sept. 1974-75 
ibility levels in field conditions by 

d.1!Terent insecticides and 
collect baseline data through­
out the Programme area. 

To study the acute toxicity of 
insecticides against Simulium 
and agricultural pests, which 
might be employed in the 
Programme area, on non-target 
invertebrate organisms. 

expo5ip~ larvae to ciifferent concentrat-
ions of insecticide for three hours was 
developed. Using this method a range of 
data has been collected from rivers in 
the OCP area. 

A continuous f 10~1 and simulated streatn 
technique was developed to establish 
basic tolerance levels of represent­
ative stream invertebrates to S:mulium 
larvicides. The results obtained by 
this method, though con0istent. did 
not correspond to what is observed in 
field a~plications. 

July 1974-75 

6. 

AmolIDt US $ 

5,000 

5,000 

25,000 

4,000 



III. GENERAL EPIDEMIOLOOY, MEDICAL AND PARASI'roLOOICAL RESEARCH 

Institution 

~edical Research Council, 
London, UK 

~openmedizinisches 
Institut der Un1versit~t, 
TUbingen, Federal Republic 
of Germany 

Research proposed Progress and/or results 

To carry out longitudinal para-" Data have been collected from a 
sitological and ophthalmologiafr number of villages of different 
studies in hyper-, meso- and endemicity on the prevalence of 
hypo-endemic villages of north- micro filariae in the cornea and in the 
ern Cameroon savanna; to anterior chamber of the eye as well as 
continue studies to correlate the prevalence of eye lesions by age 
the clinical and ocular findin~and village. Correlated with ento-
in onchocerciasis with immuno- mological data, preliminary results 
pathological findings; to indicate little transmission can be 
co~duct studies on DEC and associated with quite a high prevalence 
Suramin and certain new drugs; of positive skin snips in that area. 
to study the prognostic value Depigmentation, com~on in the forest 
of head nodules and outer area, is rare in the savanna and this 
canthus skin biopsies as risk may be associated with biting denSity 
factors for blindness. of the flies in each area. Head 

nodules were removed from 55 patients 
,.,ho are still being followed up. Optic 
nerve disease has been found to be very 
common in onchocerciasis. Patients 
have ~een treated with DEC followed by 
Suramin to determine whether Suramin is 
better tolerated after microfilariae 
have been killed. It has been found 
that heavily infected patients cannot 
be treated with DEC without corticoster­
oid cov€r. Lampit may have a macro­
filaricidal effect. These studies were 
concluded at the end of 1977. 

Period 

Nov. 1975-76 
1977 

To carry out longitudinal 
parasitological and entomolo­
gical studies in hyper-, meso­
and hypo-endemic villages of 
northern Cameroon savanna to 
complement the studies of the 
MRC team (above). The complet­
ion of both sets of data will 
be used for the construction 
and testing of a mathematical 
model. 

During the first year the villages were I Mar. 
selected, catching points established, 

1976-77 
1978 

the distribution of breed:l.ng sites plot-
ted , and flies collected on a routine 
basis and dissected. At the end of one 
year it was possible to calculate the 
annual transmission potential at villages 
with different levels of endemicity, 
rel~ted to the condiUions, hydrological 
and climatic, pertaining throughout that 
year. These studies are continuing 
through 1978 to provide three years' 
consecutive data. 

Amount US $ 

43,000 
44,000 

88,600 
33,600 



TII-. GENERA.L EPIDEMIOLOGY # MEDICAL AND PARASITOLOGICAL RESEARCH (continued) 

Institution 

~ernhard-Nocht-Institut, 
Hamburg, Federal Republic 
of Germany 

IIsti tuto di Anatomia e 
Istologia Patologica# 
Rome, Italy 

~useum National d'Histoire 
.Naturelle, Paris. France 

The Johns Hopkins University, 
Baltimore# United States of 
,America 

Research proposed 

To study the effect of nodul­
ectomy in onchocerciasis "or' ',. 

patients 11 vlng in areas where 
transmission has been inter­
rupted. 

To carry out histological 
examinations of skin biopsies 
taken from selected patients 
in the OCP area to assist in 
the identification and classif­
ication of skin les~ons due to 
onchocerciasis. 

To attempt to prepare an 
inventory of Onchocerca 
species found in domestic and 
wild animals in the OCP area, 
to determine which are trans­
mitted by S.damnosum and to 
identify morphological charac­
teristics of the infective 
stages. 

To study the in vitro culture 
of Onchocerca-VoTVUIUs micro­
filariae. 

Progress a.r:d/ or results 

In 1977 the nodules were removed from a 
number of patients in villages in 
Upper Volta. This study is being 
followed up in 1978 in cooperation 
with the Epidemiological Evaluation 
Unit. 

More than 500 histological examinations 
were carried out in 1976 on material 
submitted by OCP. A further 500 exam­
inations are being done with colour 
pictures being made of the most signifi­
cant specimens. Final results will be 
considered for publication in a mono­
graphic document. 

The Gomba cow in Togo is parasitized 
by O.gutterosa, O.armillata, O.dukei 
and O.ochenzi.' The vectors are 
unknown but the distribution of the 
microfilariae in the skin is being 
studied which may give indication of 
potential vectors. S.damnosum bites 
cattle in the area but it has not been 
incriminated as yet as a vector of ~~y 
of the above Onchocerca species. This 
work is continuing in 1978 with the' 
assistance of a consultant recruited 
directly by the Programme. 

Period 

July 

1977-78 

1976 
1977 

1976-77 

O.volvulus larvae in blackflies ·.r·ll i Feb. 1976-77 
collected in Guatemala were cryo-
preserved and still viable 259 days 
after freezing. These larvae exhibited 
normal characteristics during 
subsequent cultivation in vitro. Micro­
filariae of O.volvulus remain viable at 
least 17 months in vItro after cryo­
preservation. -

8. 

Amount US $ 

5,000 

400 
5,000 

37;700 

10,000 



9. 
CII. GENERAL EPIDEMIOLOGY, MEDICAL AND PARASITOLOOICAL RESL",RCH (continred) 

Institution Research proposed Progress and/or results Period Amount US $ 

~oyal Commonwealth Society To collect data on the density Detailed ophthalmological and parasito~-- Oct. 1974-75 31,000 
for the Blind, UK of the parasite and the clini- logical examinations were carried out 1975-76 10,000 

cal symptoms of onchocerciasis at Zongoiri in 1974 and 1975 and at 
in certain villages in northern Awrigu in 1975. In trials with DEC it 
Ghana; to establish the preval- was found that its effect is most pron-
ence and clinical severity of our::::3d. the first twc -, three weeks 
the disease by examination of after treatment. There was a marked 
the population of first-line improvement in subjective eye symptoms 
villages; to carry out trials after seven weeks; the low dose of 12.5 
with DEC. mg/kg in subjects up to 40kg can be 

given without clinical supervision and 
is effective. 

[nstitut fUr Parasitologie, To finalize a reference list A bibliography on Suramin 1970-1975 Feb. 1976 850 
Giessen, Federal Republic on Suramin. was published. 
of Germany 

jDC, Atlanta, United States To determine the extent to Many of the technical problems March 1976 3,950 
of America which the equ:lle parasite associated with producing third stage 

O. cervicalis will develop in larvae in C.variipennis were worked 
the jird, Meriones unguiculatus out. Only 11 male Jirds were 
using Culicoides variipennis exposed, nine of these to low levels. 

t as a source of infect! ve The final report on this study should 
larvae. be available towards the end of 1977. 

- -~ .. _---- -- ---- - --- - - ----- -------_ .. _--_ .. _- .-.-.-.---.-.. -~ - ----~ - --- -----~ ---

'-""'--. 



) 
-" ...... ) 

IV. CImv10rHERAPY 

Institution 

~nistry of Health, Accra, 
Ghana (Chemotherapeutic 
Research Centre, Tamale) 

Liverpool School of 
Tropical Medicine, UK 

~nite d'enseignement et de 
recherche de medecine et 
de sante tropicale, ~~()pital 

Michel-Levy, Marseille, 
France 

Research proposed Progress and/or results 

To establish a Chemotherapeutic The Centre was established and equipped 
Research Centre at Tamale and and some preliminary trials undertaken 
undertake studies on the chemo-;with metrifonate.in three dosage 
therapy of onchocerciasis. DEC schedules. It has been shown to be 
and Suramin will be used to an effective microfilaricidal drug. 
increase the understanding of Trials continue in 1978 with other 
their mode of action a~d trials drugs separately and in combination 
will be carried out with other and attempts made to alleviate the 
old and new drugs alone or in mazzotti reaction. 
combination. 

To provide technical and prof- lAs above. 
essional assistance to the 
Ghana Government for special 
investigations to be conducted 
at the Chemotherapeutic 
Research Centre (above). 

Period 

1977 
1978 

1977 
1978 

To develop a protocol for trea~This work is being undertaken in Mali andlJuly 1976 
1977 ment of onchocerciasis using in 1977 some trials were undertaken to 

Suramin either by modifying the determine the protocols of treatment 
weekly dose or prolonging the to be adopted. A number of patients 
interval between injections so were treated according to three different 
as to reduce the secondary protocols and these will be followed-up 
effects of the drug; five regi- in 1978. 
mens of treatment to be tried 
on medium to heavily infected 
patients. 

10. 

Amount US 

50,000 
(56,500) 

12,000 
(79,000) 

10,000 
10~000 



.IV. CHEMOTHERAPY (continued) 

Institution 

OGCGE, Upper Volta 
Centre Muraz. Bobo-Dioulasso 

V. ENVIRONMENTAL PROl'ECTION 

ORSTOM, France 
~ydrobiologicalUnit, Bouake, 

Ivor';! Coast 

: 

~ ... ;, 

Research proposed 

To carry out chemotherapeutic 
trials on onchocerciasis in 
infected patients with DEC, 
levamisole and Nifurtimox 
according to established 
protocols. 

To carry out the aquatic 
monitoring programme on rivers 
in Ivory Ccast, Upper Volta 
and Mali and undertake 
research on the quality and 
quantity of fish and inverte-
brate1fa~~a in the rivers 
treated and untreated. 

Progress and/or results Period 

Three protocols are being followed (a) I Feb. 1976 
trials with DEC and with levamisole; 
(b) trials with DEC and levamisole 
together &ld (c) trials with Nifurtimox. 
Progress is being made with (a) and 
(b) although final results will not be 
available until the end of the 
evaluation period. With DEC, six months 
after treatment the microfil.arial 
denSity remained low. With levamisole 
the microfilarial density reduced 
perceptibly one month after treatment. 
A combination of DEC and levamisole at 
half the prescribed dose also shows a 
reduction in microfilarial count 

1rrmediately after a 21 days' treatment. 

The effect of weekly applications of I Jan. 1975-76 
Abate on fish and nontarget inverte- Mar. 1976-77 
brate fauna was studied on a monthly 1977 
basis following an approved protoccl. 1978 
Data so far collected reveal that 
althQugh Abate has an impact on the 
aquatic environment, the quality and 
the quantity of fauna remains at a very 
high level and fish are apparently un-
affected. Considerable advances have 
been made in the classification of the 
insect fauna. In 1978 the frequency of 
monitoring was reduced to four times a 
year and additional sites in the 
proposed extension area selected for 
routine surveillance. 

l1. 

Amount US 

13,500 

~103~300 
61,500 
54,500 
85,700 



. v. ENVIRONMENTAL PROTECTION (continued) 

Institution 

Institute of Aquatic Biology, 
Achimota, Ghana 

University of Waterloo, 
Ontario, Canada 

Mrs B. Walsh, Ouagadoug0u, 
Upper V0lta 

~ B. Roman, Ouagadougou, 
Up:;:>er Volta 

Research proposed 

To carry out the aquatic 
monitoring programme on 
four rivers in Ghana. 

To sample the aquatic fauna 
in rivers in the OCP area 
not covered in the routine 
monitoring programme. 

To study the effects of the 
regular treatment by Abate of 
the Red Volta, a seasonally 
flowing river in Upper Volta 
and Ghana, following the 
established protocol. 

To study the fish population 
in rivers before and after 
treatment and to make a cata­
logue of the species and 
composition present. 

Progress and/or result~ Period 

Data collected monthly from the Black ~ar. 
Volta, White Volta and Daka have shown 
the effect of the weekly treatment of 
Abate to be at an acceptable level. Base-
line data was collected on the Oti 
River for 18 months prior.to #~&~":' 
ment of treatment. In l~Z":,:~:~'~i~·:~· 
frequency of monitoring was reduced::;~to. 

four times per year and additional points 
in the proposed extension area incor­
porated ~n the surveillance prog~amme. 

This study was carried _ out- by a consultantJ 
and additional funds were 'provided to· the 
institute to assist with the sorting out 
of the s~ilples. A report with all data 
collected was submitted in 1978. 

This study was completed at the end. of lWT 
and a report suomi t ted comparing the 
situation on the river pre- and post­
control. The initial impact of the 
treatment was marked but a measurable 
recovery in the fauna is apparent as 
control continues. 

The results to date show that most of the ruly 
rivers have a very healthy and varied 
population of fish. None of the species 
appears to have been affected by the Abate 
and the presence of alvelings indicates 
that br~eding. -is -: proceeding normally. 

1975-76 
1977 
1978 

1978 

1977 

1975-76 
1977 

12 • 

Amount US ~ 

35,000 
46,000 
54,000 

1,20P..~ ~ 

5,000 

15,000 
6,000 
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. V. ENVIRONMENTAL PROI'ECTION (continued) 

Institution Research proposed Progress ~or results Period Amount US 

University of Salford, UK To study and make a qualitative This study showed the proportional Jan. 1975 1,000 
assessment of the invertebrate variation of taxa present amongst 
aquatic fauna in a number of different rivers in West Africa with 
seasonal rivers prior to treat-I particular reference to the fauna 
ment. found in S.damnosum breeding sites. 



EPIDEMIOLOGICAL EVALUATION 

DATA RECORDED DP TO 30 JUNE 1978 

In the OCP . 
I 

Outside the present I Total 
OCP area I 

Villages evaluated 
by EPI 

area 

306 30 336 
----------------i---- ----11--------------1-----4 

Villages evaluated' I 

~T_O_:_:l_o_t_h_e_r __ te_a_m_s ____ ~ ____ 3/_:: __ ~~-3-:---------~--3_~_:~ 
Note: Unless a decision is made to extend the Progra:nme . it is 

not planned to re-examine tr.e villages outside the OCP area. 

Data not collected by EPI 

ru'mEX 3 ' 

For 31 villages, data from surveys conducted according to the OCP 

methodology by OCCG:S (Centre Mur~'.z, Africa'1 Institu te of Tr:)pical Ophthalmology). 

the Mobile Ophtha1molo6Y Group (GOM) in Upper Volta. and the RCSB team 

in Ghana were recorded. Tnese are the only data available. 

In 24 villages similar data were recorded and verified during a later 

vis it by EPT. 

Visi ts 

A number of villages have been vtsited several tim,=s by EPI since 1975: 

1 visit 

2 visits 

3 vi~its 

4 visits 

Type of evaluation 

312 villages 

21 villages 

2 village::; 

1 village 

Simple evaluation 273' villages 

Detailed evaluation 63 villages 



TABLE 1. COMPOSITION OF SAMPLE: SITUATION BY COUN'rRY ON 30 JUNE 1978 

I 
PAG estimates Actual EPI figures 

Level of endemicity 
. __ .. _-

No . of No. of No. of o . of 
clusters People clusters people 

1- NIGER 

... 
Sporadic 1 300 1 444 

- . . ---------- .--

Hypoendemic 1 300 3 548 
- ----- . . . "" --- - . -.- ----- - - - --.. --_.- ._ .. - ---_ ._ ... ~ --- ._--- --. 
Mesoendemic 2 600 4 752 

---_ . .. --- .. . --- -... " .. -_ .. _. __ . . .. - - - .. -.-

Hyperendemic 2 600 6 1,176 
._._ .. _ .. _----- ._.-. _- --

Total 6 1,600 14 2 ,920 
I 

2. TOGO 

Sporadic 1 300 - -- . . -. . _---_._ . . _---- - " 

Hypoendemic 1 300 - -
- -- --. ~ ~- -.---- .. _--- - -- --"._. r- - _. 
Meso t::ndemic 2 600 5 2,911 
- . - . .. -- - ---- .. - . --- .. - --- - ., . ----- -. ---- .. - ... 

Hyperendem:.. c 2 60c 12 5,049 
.. _---_ ... _--_ .. _._-- --- - ---

6 1 ,800 
. 

7, 960 Total 
I 

n 

3· GHANA 

Sporadic 2 600 1 334 --.. - _. ------- --•. . . .. . _- .-- -. __ . . _-.. -- -. _-._ .. -- -- .. - --

Hypoendemic 3 900 1 197 
---_ .. __ . __ ...• _._- .. - -- -- _. -- - - _ . . . --

Mes oendemic 5 1,500 11 3,309 
- -- --- -_.---- - - -- --- -----_.- 1-- - - - .---
Hyperendemic 6 1,800 31 11,962 
~- - . - -- ------ ". ------ ---------- --- - - -~---.-- -

._-
-

Total 16 4,800 44 15,802 



---------- --- - ------------.,--------~---. 
I 
I Level of 

Act~al EPI figures 

No. o:~ I ~~. of 
! clust~~oPle--

- 0P?E::R \'O~:;' h 

1 l 
Spora.::lic Z,4()O I 3 1,106 

- . I -Itt 
I Hypo~ndel7! iC ___ . ___ .1 __ ._3__ _ 2,400 12 3,331 

[ Mesoendei.lic I I 5,100 )3 9,679 I ... 1.7 : 
-------------- .----\.--------I- I 

Hyperender.-.:!.c 17 I 5,~00 l- 64 14,919 
--- .,--_ .. -._----- . - - --_ . __ _ _ 6 ___ ___ _ _ 

11~~O I~~ Total 50 29,035 

L Ir:'.'1l1gration Z0:'1 8S 6 3 681 

- ----------------------------~------~---'--~ 

I 
), r·1AIJ. 

l_sPor~!.=_ ____ . ___ .-1 _. _____ 2. _ _ . . 1 __ _ ~_~_~_J_-+-___ _+----~ 
I Eypoercder.1ic I 2 

, 

3 957 

1---·-----------

r-:esoendemic 

~ Hyperendemic 
I .---.-.. . --

I Total 

!{ypoe,.de:nic 

l'-!<: s oe::de ni c 

I 
I Hypercr:::~ ,.i i(; 

Total 

600 8 2,561 

17 5,289 '---1--;-1 1 ,500 
- - .. -'---5---1--- -----~-~--I 

1:500 

i 
i 

37 7,911 

-----. . - ---~~-r ---- ~ I, 200 • 
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Ar-JrTEX 4 

REnrvASIOJ:.1 

1. Insecticide treatment of the rivers of Phase I, w~lich began in February 

1975, was followed within three weeks by a general reduction in S. q,amnosum s.L 

biting densities over the whole area treated. At the end of April 1975 however, 

disturbing numbers of biting flies began to appear along the River fundama and 

on the River Leraba at Pont Lerabno 

2. At first it was conSidered tbat control might b~ breaking down with 

the increase in discharge caused by t~19 onset of tIle wet season, and the 

supervision of the treatments was intensified. III spite of tilis, bi ti"!".tg rates 

increased through June, July and August (Fig. ). At tho same time intensive 

ground 1;ind helicopter prospections on the affected and nearby rivers failed to 

produce any but the very occasional larva. 

3. The flies were characterized by parous rates approac:1ing 100% and :J.eavy 

infections vii th filaria larvae indistii.lguisha ble from O. volvulus. This last 

factor was believed to indicate that the flies might originnte from ti.le forest 

where such infections are usual. 

4. In April 1976 OCP staff and merJbers of the Insti tut de Recherches 

sur l' Onchocercose (nw), Bouake, Llet in Bobo-Dioulasso to plan the field 

research to be undertaken to investigate the nature and ori6i1: of t:1C reinV3.sion, 

should it recur. The study utilized as many methods of c3tc~ling and observing 

the flies as was feasible, and included cytotaxonomic determinations of adults 

and larvae reared from eggs obtained from biting adults. Other reinvuding 

flies were fed on onchocercal carriers to determine whetl'.er they could transmit 

O. volvulus. Adults caug:!lt in the affected areas were compared with larvae 

and pupae from suspect source rivera outside the Programme area, by Fluorescent 

X-ray Spectroscopy to see if they could be traced to specific rivers. Fly 



- 2 -

catches were made daily at 8 stations and extra vector collectors and 

c~uffeurs were specially recruited for this purpose. 

5. The results of the studies undertaker.. between Apr:ll and October can be 

summarized as follows: 

(i) The increase of biting flj.es recurred in April and continued 

through September not only along the Hiver &ndruna and at Pont Leraba, but 

also to a much lesser extent at pOints in the Black Volta river basins Ho 

local breeding could be found that could account for the a\dul t populations o 

(ii) Daily catches at strategic pOints revealed tl~t flies were only to 

be caught close to the river banks, and appee.red in succe!]~ive waves with 

pe~cs which were synchronous at well separated points (e.go Pont Leraba and 

Niaka) , suggesting the influenco of meteorological factors. Over 97% of 

females were parous, of which 5 to 15% carried infective larvae similar to 

O. volvulus. COQparatively few flies had developing stagen of O. volvulusQ 

Since some of the arrival zones viera uninhabited this sugGested that the 

infections were obtained some distance away and at least '( days prior to 

capture. 

(iii) Flies froLl Pont Leraba. developed infective O. yoJ.vulus lA.rvae 

after feeding on nn infected capturer. ~gs were obtained from other engorged 

flieS and the larvae eventually reared. frail: them were identified as belonging 

to the savanna cytospecies S. damnosurn s.s. and. S. sirbanum o later in the 

season the techniques of adult identil ication had progressed su~~tciently for 

cap~xred adults to be identified directly. These confirmed that the great 

majority were of the tvlO savanna cytospecies named above wi t~ the occasional 

occurrence of a few S. F.loubrense. 



- 3 -

(iv) Tho fluorescent X-ray spectroscopy studies indicated that, in 

general, there was a reasonable correlation between the :Ifingerprints
fl 

of larvae 

and adults fruill the same source area o Applied to flies caught in the reinvasion 

area it indj anted that those caugllt.at Pont Leraba along the :Da.ndama river 1'.(;;Te 

similar, suggesting a common origin. 'They appeared to origL1ate from areas to 

the south-west of Phase I in April and liay "rith a shift to the west and north ... 

Vlest in June" This last area included the untreated rivers of Phase III VI of 

the OCP area. 

(v) Once it became evident th2.t reinvas ion was occurring, a~1d in 

the belief that flies might be of lorest origii-,, the Lowcr..J3andruna ~\i Yer 

was experi..m.entally treated wi t~l insecticide :from lake Kosson to Tiassale . 

Between 4 June and 7 ~Tuly 1976 six treament cycles ,vere carried 

out, and had the effect of reducing ~he biting density at Tiassale from about 

1000 per duy to lesR t~1an 10 per day. There was no equiwl.. ent efi'ect 0r.. tho:) 

biting densities along the Bandama or at Pont Leraba (Fig. ) al thougl: 

slight reductions were observed on some of the fundana.;.cou stations such a:3 

Mara badiassa. 

6. The lower Bandama treatments began before results of t~1e cytotaxonom..i.c 

studies were available, an( confirrue d that the reinvadi:".g flies were generally 

not of forest origin. 

7. Frora these results it was c oncluded tr-..at: 

(i) the biting So damnosUhl were not of local origin and \"/i th few 

exceptions consisted of s8vanna cytospecies; 

(ii) they were parous, therefore h c). d tU!r:en 8. blood-meal prior to their 

arri val, 1:1 nd were iraporting and trnn::m:L tt:Lng O. vol vu}.us ; 

1 l'/() 
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(iii) they must have originated from breeding sites of savanna species 

and therefore may have come from either the south-west, west or 

north of Phase Ii 

(iv) the exact origin of the flies was not known. 

8. As 1977 was the first year in which Phase III 'N, part of the suspect 

source ucea for I'einvasion, was routinely treE." . ..1, studies on the reinvasion 

problem were extended to include this area. SiXteen daily catching stations 

were set up and manned with additional vector collectors. Studies on female 

flies caught in source and invaded areas included cytotaxonoo.tc determination, . 

dissection to determine age, infection rates and morphological characteristics. 

Specimens were also collected for XFS lifingerprintingll. Collecting methods 

were extended to include Bellec plate traps sited at Pont Leraba to catch 

arriving adult8, and Johnson suction traps located at Korhogop Banfora, 

Sik8.BSO and Bougouni. to ooni tor air- borne insect s. Fi[,-ure 

t~chniques used in 1975-19779 

compares the 

9. Potential sourc e areas on the Marahoue and Upper Sassandra river systems 

were prospected by helicopter. Once it became obvious that the routine 

treatments of Phase III W did not prevent the reinvasion of the Bandana and 

Leraba riverE, the Upper l:iarahoue ( 22 June to 10 August) and Upper Sassan~d 

syst~ms (5 J':lly to 10 August) were experimentally treated \Vi th insecticide. 

10. The results of the 1977 studies showed that: 

(i) The reil1VQ.sion of t lle I3andana and Leraba rivers occurred :1.8 usual 

despi te tnc routine treatmGi.lts of the Phase III W rivers. 

(ii) The 1976 observations on the cytotaxonomic status and physio­

logical conditions of t}le invading fIis", Vlerc coni'irmed o 
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(iii) Fly collection.::; on Bellcc plates at Pont IJ8m.ba showed peal{s 

one or two days before tllose on vector collectors and r.lost flies 

were gravid. There W2.S an increase in h\.l.illidi ty on the day the 

plates cc.ught their first S. daranosUL. 

(iv) At the beginnil~ of t:le rainy SeaSOl'l So.V'drL'1fl c;yi;ospe?ies were 

breedir; on the Harahoue and Upper Sassaildra systems 0 

(v) Flies caught bi tLlg on the Lera ba, fundLlLlD. and bl'u rivers tended 

to have 10."2'er wings tha~l those biting at the Jagoe, Daoula and 

OuassoulO1 .... rivers, suggesting diff;:;rent origins. 

(vi) Followi!1g tLe second cycle of experillental tre:1'QJents on the 

lI'Iarahoue an imruediate drop i " fly densities wn.s observed at 

Pont Lera be and along tl:e J3andama (Fig. ). It could aot 

be decided whether the extensiol"l to the Upper Sassandra river 

system materially r educed densiti es any furtl-:er although local 

f 'ly densities (<.?g. at Lassadougou) were dramatically reduced o 

11. After consideratim"l of t ~ lC resCl.l ts of three years t stu.dies, the 

Sctentilic and TeCfl..lical Advisory Coriuni ttcc, at its s ixtil me eting ir:. ~Tovcmber 

1977, endorsed the f ol lovving conclusio:1s: 

(i) The ProGral':.me urea ic invnd0d by S . dW:'l.nosw:: s.l. femal es 

froru. outside sources and thi:3 ph8uomei lon can be expected to occur ench year. 

The reinvading populations Vlere cor:;pos c(l of sava::m~ c:Jri;osp8cies. The south­

west to north-eas"c direction of t:18 rcinvasioD correspol1ds to the direction ef 

the prev:liliYlC wii'ids, confirming th:::t o.igratior: is wind-assistec'. . Icrge 

numbers of females trc..vel . 200-250 kDc, S111.'1l1er nur.!bers L1.'1;Y travel 'clp to 300 or 

400 ]rns fror.1 source aro.\:";.. ~:·.e large majority arrive after a blood Geal and 

oviposi t wi thin t~lC OCP area before trueing :>. :further blood n eal. 1\ l1i[.h 
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proportion of parous bi tj.ng flies is therefore ir:.dicati ve 01 ongoing reinvasion. 

The studies indicated t~~t the invading flies can carry 2. volvulus froQ the 

source area. The experiDental treatnent of the rJarahoue significantly reduced 

the fly population in the invaded areus. I t is not yet Imown whether forest 

cytospecies have the same pattern of migration. 

(ii) Any area situated 250 lrns downwind fron lllfljor breeding sites 

is open to reinvasiol-. by, possibly, ini'ective flies. Therefore, suc~essfu1 

local vector control rua~r not necessarily result in an entirely satisfactory 

epidemiological situation. 

Strategy for 1978: 

Wi th the begin..rung of the I vary Coast extcr:sior:. acti vi Gies a new sub­

sector was opened at Seguela Ll early tiarch 1978. T!1is became t:::e centre of 

the reinvasion studies for 1978. Fourteen every-day catc}ling statior:s Vlere 

set up in both source and arrival areas. 

FollOWing the results of t~le experir.H?ntal insecticide application of 

1977 it ';ras decided to treat tile Ri ver ~,hralloue :is soon ns it began flowing, 

and to observe the eff8ct on the funcL-uik'1 and LeralJa catches. After a 

reasonable interval, the River Sassandra would be trented to see if further 

reductions Llight follow. 

Observations to date sLow t~lat flies began to arri vc at PO~lt Leraba and 

along the lliver Bandama before tr:e l~'lI'Uhaue stn.rtecl to flow. Treatments began 

on 25 April When flow began Ctud have resulted in lower fly densities in the 

reinvasior. zone than in proviou:.; ye: 'r:J. It is at prN3en-c too earl:/ to cor:lI!iCmt 

on the offect of' t::c :JassD.:.-ldra tre::li:;:;_IC1Y~G vt.cicl: CQr,lLL.Dccd on 7 JLcne 1976 0 
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The World Bank / 1818 H Street, N.W., Washington, D.C. 20433, U.SA • Telephone: (202) 477-1234 • Cables: INTBAFRAD 

Mr. E. Dennis Conroy 
Director 
Office of Regional Affairs 
Bureau for Africa 
Room 3327 A 
USAID 
Washington, D.C. 20523 

Dear Dennis, 

September 22, 1978 

Furt..hgl'_..J:;_Q-,_OUI:!::::.CQJIy.~ra~t ion, I am enclos ing tyro copies of the 
draft O?~!valuati_~~ __ :~?o.~t an.9,) the report of the STAC meeting in 
Brazzav~ . .------ --

I would hope that we could discuss these papers in a preliminary 
,.fay ~n the first week of October. 

With kind regards. 

Sincerely, 

/_J~t/~~~l 
Stephen Denning ~ 

---Enclosures 



Paras 1-2: --------

Para 3: 

Para 17: -----

Para 14: 

Para 15: 

Para 16: 

DRAFT 
SDe-n-n-i-n-Jg-i sn 
April 12, 1978 

PRELIHINARY CmU'IENTS ON .1~RAFT_._Qc.;P EVA ·.UA1:1QJLR~~QRT 

DATED 3031.1978 

CHAPTER I 

Repeat of the story of the deserted fertile valleys; a more 

sophisticated formulation of the economic argument is required. 

'~orse, but how much ,~orse? 

Did the Steering Committee establish EDAP? 

Some discussion of phasing might be appropriate i.e. first phase 

was six years and total program was seen as 20 years (based on 

certain assumptions about life of parasite, reinvasion, etc.) 

CHAPTER II 

What does the last sentence mean? 

60% of population: which population is this? How many people? 

How does this compare to para 3 of Chapter I? 

Is there direct evidence that oncho is the primary cause of blindness? 

This leads on to a more general point about the structure of Chapter lIe 

Normally an appraisal report (for example) starts by a review of the 

country, then the sector, then the particula~: project under review. 

By proceeding in this way from the general to the particular, one 

gets a feel as to how the project fits into lhe environment. Chapter II 

of the draft ~eport however proceeds in anoth~r way by examining the 

particular disease (11.1), the vector (11.2). e~idemology (11.3) and 

only in section 11.4 does the report turn to the overall health sector. 

Even then, one does not get a very clear idea as to the overall 

disease pattern in the countries or as to the significance of 

onchocerciasis relative to 4)ther dlseaseso It then digresses on a 

I I 
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primary health care system and returns to onchocerciasis with 

chemotherapy (11.5 and II.6). It might be more logical to deal 

with the general health situation (including possibly existing 
J ) 

government policies and budgets and future strategies such as 

primary health care) and then turn to riverblindness (including 

itu significance relative to other diseases). The object of this 

chapter should be to show that onchocerciasis is an important 

disease (relative to other diseases) 2nd that it deserves the kind 

of expenditure being proposed (both in absolute terms and relative 

to expenditure on other diseases). I realize that the answers to 

these questions are not easy but we should not forget that several 

donors were raising these questions last year, including the Germans 

and Canadians. The alternative approach, adopted in the PAG Report, 

of zero-ing in on onche~ciasis and dazzling the reader with clinical 

and entomological details of our chosen disease is a risky one, since 

it begs the main question: why are we focussing so much on this 

disease? One answer is that onchocerciasis is an important disease, 

even if not the most important, and that it happens to be one we 

can do something about, quickly cleanly and neatlyo For the other 

diseases, technology has provided no simple answer. For the other 

diseases, improvement in health will be a long slow process of insti-

tutlonal and behavioural changeo 

Para 21: 1'here is a not an adequate "lead-in" to the "fundamental differences" 

between forest and savanna fly. What are these? 

Words like "caryogenetic" may be clear enough to the specialist, but 

they do not appear in my Webster's Di~tionary. Perhaps a glossary 

would be helpful? 

Para 23: What exactly are the differences in transmission potential? 

\ J 



Para 29: 

Para 36: 

Para 63: 

Para 64: 

Para 65: 

Para 66: 
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I thought the last. STAC had concluded that occasional 400 km. 

flights were possible. (500 km in Chapter IV, para 12.) 

There 1s no "lead-in" to the "Programme objectives". This para 

might be eliminated or expanded. 

The statement about the correlation between presence of oncho and 

the absence of settlements is not entirely correct. since where 

there are no settlements there is by definition no oncho. In any 

event, a correlation does not prove causality. 

What then is the evidence that "oncho 1s one of the main causes for 

the underpopulation ll ? ~hat are the other causes? We should be 

careful here. 

Again we should be careful about generalizations of the sort contained 

in the first sentence, which have limited applicability since not all 

the deserted land is good nor is all the other land poor and exhausted. 

Is there clear evidence to show that as population decreases, biting 

rates increase? It sounds superficially plausible, but what is the 

evidence? An alternative hypothesis is that the fly population may 

decrease as human population decreases in an area. 

Is there evidence that oncho encourages coastal migration? Comparisons) 

e.go with national averages in Ghana,do not prove this since they are 

weighted by the coastal porulationo 

What is this paragraph trying to say? Under-population is synonomous 

with maldistribution so that the first clause is tantologous. 

Maldistribution is a handicap. but this is not saying too much. 

Why should maldlstrlbution be a bigger problem when population is 

increasing? Maldistributlon in any event is not a problem everywhere 

in the OCP area. 



Para 67: 

Para 68: 

Para 72: 

Para 73: 

Para J4: 

Paras 75~82: 
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What is the evidence for the first sentence? A more cautious. 

formulation may be preferable.. I cannot understand the second 

sentence. 

This is the first discussion of the general health situation' 

But instead of a general review of the. overall situation it switches 

to trypanosomiasis, then schistosomiasis, then a whole list of 

other diseases, \"ithout any attempt to evaluate the importance of 

any of thcmo What would be desirable would be indications of death 

rates, life expectancy rates for different age groups, and the 

distribution, by cause, of mo~tality and morbidity. While all details 

may not be known, the broad pattern should be available in WHO. 

Second sentence should be deleted 0: expandedo 

If the report is to deal t-lith health delivery systems, it should 

explain what exists in each country. What are the programs, levels 

of expenditure, numbers and types of employee~, etc? 

The Bank has supported the health component approach . But are \..,re on 

solid ground when we propose this as the universal solution? 

It is true that irrigation projects pose particular problems.. But 

this paragraph is not too helpful in suggesting "paying more attention"o 

HoV! much will this cost? Will it "'lork, given considerable evidence 

that provision of sanitation, safe water~ etc. only affects health 

1f it is accompanied by behavloural changes 'olhich are very slow in 

coming? 

The conditions in the countriE~s vary enormously e.g. compare Ivory Coast 

with Benin~ Are we on solid ground when we propose uniform solution 

for all countries. Surely the priorities for each country will differ 

and the pace, scale size and nature of the plans to improve health 



Para 87: 

Paras 87-92: 

Para 99 (iv): 

Para 99 (v): 

Para 101: 

Para un: 

Para 107 (11): 
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services will vary a good deal. I am concerned that these paras 

imply instant health care for everyone~ when we all know that 

this is not feasibleo We should be careful to est8.bl1sh realisti<; 

e,;?,CpectationSa. Thus the training and managerial requirements of 

the kind of pyramidal structure proposed are staggering, even if 

the money for it could be found. 

This section seems to move too quickly into the details of particular 

dt"!lgs without giving an overall perspective on what is known about 

drugs generally. 

On the drugs, a less descript ive and more .analytical treatment \vould 

be helpful. What is the overall significance of the work? Para 98 

starts to deal with this, and much of the earlier material in paras 

87-97 could be condensed or put in an anneJC, or subsumed under the 

general framework of para 98 ff. 

Is this cost estimate of $400 million firm? 

Is the idea of a guaranteed market a plausible alternative to research 

grants? 

What is the basis of this "real hope" of supplementary vector control? 

Why is there no hope of Eeplacing it? What are "present day filaricides ll ? 

Why \-lould one have to use nEltional health programs? 

Para 102 said that whatever results will be got will be achieved in 

five years. So why worry .. Dout the fate of Tamale after five years? 

Para 86 said that results elsewhere in Africa cannot be applied 

unchanged in the areae HO\1 does this square with the propos~l for 

a research station in Sudan~' How \-Till it help the Volta Valleys 

problem, if further testing is then required? 

How would setting up a ~lrch station in Sudan stimulate vector 

control there? 



Para 111: This is very tentatively worded and not calculated to convince the 

reader that the $2 luil1ion is a carefully prepared proposal. 

Page 1.3: Where is the justification for the $8.5 million? How ,.,ould it be 

spent? What is the relation to TDR financing? 

The Bank's tentative position is that TDR should finance basic research 

while the OCP should cover applied research relevant to the Volta 

Valleys. 

Overall on research, there are some interesting ideas here, but they 

could be presented more coherently and convincingly. 

CHAPTER III 

Para 3: Will all these dams. be built in the relevant time frame? Dams, 

especially irrigation, also create new and different health hazards. 

Para 5: This leaves one up in the air. What is being done about this? 

Para 14: Is 7 days still fixed as the only period? 

The last sub-paragraph is fairly critical to the costs of the program 

and deserves considerable expansion. One might start from the objec~ 

tives of the program and reach this subparagraph as a conclusion. 

Para 18: Make clear that the first sentence only applies to land-transport teams. 

How does $2000 a week compare with ocp costs for a similar area? A 

quir~ ~alculation seems to imply that it is quite cheap 

Thus 25,000 km2 $100 ,000 p. a. 

Therefor£ 700,000 km2 $2.8 million p.a. 

Perhaps the real argument is effectiveness, not cost. 

Para 26~ The total number of litres is less interesting than indices showing 

for instance litres per year, litres per treatment, litres per kilometer. 

The object would be to show that the OCP was becoflling more efficient. 
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~ 28 an~: Same comment. How many flying hours per treatment, per year,? 

Para 30-31: 

Para 33: 

Para 35: 

Para 36: 

Para 41: 

Para 43: 

Para 47: 

Para 49: 

Hhat evidence is there these modHications :lmproved effectiveness? 

Can you work out cost per liter, cost per drop, etc. to demonstrate 

the saving? 

What evidence is there that OCP is operating this large scale 

logistical exercise efficiently? Is i~ improving efficiency? 

What losses are there? 

I doubt whether this is appropriate in the ~eport, It tends to 

imply that Viking will leave. It is of little interest to anyone 

except WHO. 

Is this material needed in the main te~t? 

This sounds like special pleading for WHO to take over rather than 

an objective discussion of costs and benefits of different alternatives. 

It also sounds like implicit criticism of Viking. Perhaps there should 

be an explicit evaluation of the experience to date, spelling out the 

problems and discussing alternative ways of dealing with them. For 

instance, can changeover problems be dealt ,;vith by longer term contracts? 

Can personnel continuity problems be dealt with by agreement with ~ 

~ with the contractor? If not)'would WHO be any more successful 

in this area? If a larger helicopter is dE~sirable,why not include 

this in the contract specifications? Is WHO equipped to manage aircraft 

and aircraf~ personnel? 

Is the study to examine the possibility of WHO to operate the contract? 

(It does not say so in this paragraph). What other alternatives would 

be examined? ~fuo would carry out the study? 

Wh~t are the costs of the entomological eVclluation and how are they 

developing over time? Thus, what are the costs per year or per season 

or per month in prospection for breeding sHes? How do these compare 



Para 51: 

Para 54: 

Para 61: 

Para 71: 

In say 1976, 1978 with 1980 and 1985? ihe main issue is: how 

efficient ::'s this operation. A sentence like "HoHever only a tiny 

fraction of the potential breeding sites subjected to larvicidal 

treatment can be visited each \-'leek" conveys the impression of a group 

of entomologists visiting as many sites ~~£ossiblep rather than as 

many sites as warranted by the objectives of the Program. In particular, 

have we learnt anything over the past four years that would enable us 

to reduce costs? 

Why do we need 400 catching points? Why not 300? Or 200? How about 

visiting once a frrtnig~t? Should not the objective be to ~nsure 

that effective control is being maintained rather than in Phase I to 

find out whether control is being established? Hould not this imply 

a lOHer level of activity? 

I did not follov1 the sentence about "the second or third passage of 

the Epidemiological Evaluation Teams". 

Discussion of reinvasion should start off ~.;ith a general discussion 

of the phenomenon (including what was thought about it when the 

Programme was originally approved) before launching into the details 

of what happened in 1975 and so on. As I understand, reinvasion ,'las 

always expected but the fli.ght range \vas thought to be much less 

and the reinvading flies WE~re e".pected to be "clean". 

What is the level of infected reinvading flies? Hm" significant is 

this? Para (:!'1) is a bit vague on this: "may not necessarily result 

in an entirely satisfactory epidemiological situation". This may 

be what STAC said. But \",h~lt is the practical significance of it for 

the donors? In particular" what implications does it have for the 

20 year assumption"? What 1.8 known about Vlmajor breecting sites" out­

side the area? What furthE!r studies are planned to kno\·] more abClut 



Para 72: 

Para 87: 

Para 111: 

Para 119: 

Paras 5-22: 

Para 23: 

Para 25: 

Para 2: 

this phenoreenon? Some evaluation of the phenomenon 1s needed,o 

This section is descriptive rather thaI. analytical. Again, what 

ls the practical significance of this work? Hhat specHically 

is proposed in future? 

The objective is perhaps to determine the effectiveness of the 

vector control program not to undertake the (possibly academic) 

exercise confirming "the absence of transmission". How much has 

evaluation cost? How cost effective is it? Could i( be reduced? 

Do 'ole need 320 villages and 80,000 people in order to confirm the 

effectiveness of the Programme? One gets the impression of evaluation 

expanding to fill the time available of the evaluation staff =- "lhich 

I am sure is not true. Can it be redrafted to shov] a more effi.d ency~~ 

conscious attitude? 

Did they have any reinvasion problems in Kenya? 

What might He expect in future? Do we have any clear objectives 

over time? 

CHAPTER IV 

This is an interesting account of the work that has been done. But 

what does it add up to in terms of practical results. Hmol much did 

each project cost? 

How much money on each category? 

What are the practical implications of this? i.eo What efforts? 

CHAPTER VI 

This is where indices l>JOuld. be useful to separate changes in scale 

of operation from changes due to inflation and to indicate effid.encieso 



Para 4: 

Paras 6~11: -

Paras 18-29: 

Paras 30-34: 

Chapter VI: 

Para 13: 

~10-

Has the report discussed the reorganization earlier? What is it 

expected to achieve? 

These paragraphs are thin on substance. I presume it will be backed 

up by a detailed annexo In its present form it is not reassuring. 

One \-Tould really like to se(~ the relationship between numbers of 

treatments, flying hours, cost per hour, and inflation over time. 

Is it not the case that treatment has been suspended for extended 

periods in some areas already? How far will this be possible in the 

::» 
future. The report gives the impression of unthinkingly continuing 

what the PAG Report proposed, when I know this is not the case. The 

main questions in the donors' mind! : 11 be: \-1hy is this Programme 

costing so much? Can't costs be reduced now that control has been 

established? \.Jhat efforts are being made to cut costs'? The report 

should try to deal with these concerns. 

Again, distressingly little evidence of cost consciousness here. 

I suggest \"hen \-Ie discuss when the Berg mi.ssion has formulated its 

findings. 

One general comment; 

'.-That Hi 11 the object i ves of the OCP be in terms of ATP and ABR for 

the next phase? I think it critical to have some measurable ~bjectiveso 

CHAPTER VII 

It is difficult to discuss the future management structures when the 

report has given so little ,attention to the long term future of the 

control programe Is the 20 year assumption still valid? ~lhat will 

be the level of control needed (a) in the third phase and (b) after 

20 years? What are the implications of reinvasion and of declining 

levels of the disease. 
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Paras 15-18: If these paragraphs are meant to imply that the solution to vector 

Para '.8: 

Para 19: 

Para 20: 

Para 21: 

control is to resettle the valleys, I am afraid the arglli~ent is 

utopian. On the most wildly optimistic assumptions about resettlement, 

both spontaneous and organized, I suspect the change in population 

density in the OCP areas is not going to change sufficiently to affect 

transmission. In a number of the participating countries, there is 

no overpopulation and no economic justifi.cation for massive migrationfo 
1l~ (?/pc'~ O).~ (e :1- I~~ CoasT j -

Ii Even in countries where there is some need for resettlement, such as 

Upper Volta, there are other constraints to resettling the valleys 

such as heavy or poor soils, flooding, lack of drinking water p 

sleeping sickness an~ so on. As a result, I suspect it is unrealistic 

to think that reset~lement is going to take place on a massive scale 

any time soono 

What specifically do these circles mean in terms of rates of resettle"" 

ment for specific countries and valleys? 

If the preceding comments are correct, resettlement will not solve 

the problem. Para 19 implicitly concludes that we should stop the 

vector control campaigno Do He really mean this? 

If para 20 is implying that the part.icipat1.ng countries may not be 

adequately committed to resettlement it is unfaire There are very 

real questions as to the extent to which resettlement is jU3tified. 

Even if there were not, there are very real practical difficulties 

in settlement programs \Olhich go far beyond government commitment. 

Such a conunittee could only make sense if i.t had the technical 

data on the implications of different alternatives -- certainly 

a great deal more than is in the draft report. 

It may be premature a~d counterproductive to spell out the options 

in this amount of detail at this stage. 
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OTHER GENERAL CmfMENTS 

The report might benefit from: 

(a) a more explicit evaluation of the risks of the Progrannne e.g. resistance, 

absence of funding say after another 5 ix yeo ars, etc. 

(b) a fuller treatment of benefits and beneficiaries. One point to stress 1s 

that this is one program that helps the poorest of the poor. The number of 

people benefited over the 20 year period could also help. 


