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Executive Summary 

N'Ialairia inl Afr-ica is all increuasing ploh)icenl, dlic dilliensions ofarc .i 

milike those seeni aiivwlierc cise ill the w(-l today Tllc NV rld l1 calh Oi(rga­)(i. 

niziUon tstillldts that 80 percent of the 267 million peo)ple infeCucd w~ithi 

malaria iare Afiricanls and(that 90 to 915 pecentii of imalaria-rclited (catllis iii 

tde world mocmr ill Africa. Pouilioll, political, and1eonlli pre(.sures ha 

beenl forc-(ing A(ficatis to levei t-Il1alaia-vilc!Iic ;it cs throughmi lute 

region (sluch Fl'iai and(Soiliii) 811(1 to hive n 81es811(1wik ill cii(IrlllC 

withoult having mujli llral inllullitvml. i.(gtlligrants, its uvell as 
seatsonaibm c and ite5I11(- (df Ilc grlvest (,)Its(,­~~te5.1( iti-ci{ p(llIlms,, slIfC 

(lt1(clics l)(altlSe o)F thieji' trailsicllt statuls. l11c(el(,;(dl llli/ alIOi wtl atttcll­

(18111 moerclow(dillg i11(1 1)001 saitary ( mid(ltjil ive (805((l Increases Ill 

hliitiaii81( to Ilhicse Imlloltioii Illm-cilllits il1(1 vai01i5 (liliiati(and pmdls. 

freeC-.ThU CXtCil.Sive spreaCd of (liIg-risiin 111818118t p)il ities thiioigimii Al-

Iica, as well its the eiI1~igei-c of)eistiw to iliii1mlis pmioilefctv 

itlisctIicides, have significanltlyv (-I ebatecl tllme ill11J;il fI i11881ill ; \fIi(8~. 

Rudliciig i1al1iitwl~hi(ity n i10t~lity mid1(its impac t- lvl.111( 1(1 (Ii 

uncuelt should hhe llo(st illlJmiomtim goal loM inilaritiajtevviltiol and1uoito 

it- slil)-Sahmarlalm Africa. I ISAII)'s BHitteami for Afi -i has slipmJ) otcl il (((il­

hbifle(1O' effot eXJet liotlal, tio il 81( gioiiilevl ) dIc­mlvlvtl a (\(Ii 

N~'e he G1w(0)ha1 Nalai8 Strate.gy. Ill imeu process (df imlpletlltinlg tdw 
Glohal Striuteuv at nt~dional and(Iregional levels ill A\frica, 8t ( claitl ijiijh o 

issuies will Ieed ese iImlal'sis, rcscardl, an111 iMto118(tiotto heiIl1 llomig1 

(liSStilitilttiotl 1to gttidle pio.gla;Illl llamll.eS ill thecir effort.s. '[lle Office ofI 
Analysis, Reseurch an erIlllic a! Sttjpprt (df I SAl Is for. Africa81(1 lltte81 

ll(Iojies, 1111(1(1 its I 1(81111l anldI Inlian Rcscatlmc and~ Anialysis Ill Africa 

(1-11 IRAA) I 1oj~,pllay a role( ill thiS h)1(ict5.to lajorm 

This strategic fr-almiewoik silitniriis available itetllvatnt 81(1d ther. 

.sotitues (f itlf~williatiml ()tim T111(5 iel.Ste(1 to) milaia andvilii~ic 
comitiol iln /\itici, and( 11(licdt(5 Ilec h)(li( y-rltx'.1il iilfOIillationl gap~s thatl 

licel to) In. addressed thIioitgli 1.a(.S.1- 1, mu1ll\'5i5, ;111(1 itifolIiiiatioii (isscitiitil­

fioti auLeivitic5. Themstiategic framcmteok wa~s dlifteul bused otit tic leoit(011 (df 

iimkers, i ivviev ()f th I iteilttmi, anuIltiec lIl1(t5f ill iitiiiioimll cXpI 

lodics coiivelled I() dliscutss mnalariia ;~~(~t0111(1 (oilt (fl. It assesses, atiia-

V 
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lyzes, and ranks the information flceds and research priorities ill the follow­
ing acas: 

S ididlih ei(eniol(gy nId national con)tVol pr grais, 

* case naidogenicit of malaria (diagnosis and IIeatillnclt) 

€ malaria prevention, and 

* 11monitoring and evaluation of nalaria impacts oil cevelopmcnt. 

vi 



Acronyms 

ARTS ~Office of Rescarch , Aiiulvsis and1'I'cI icali Support 
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Introduction 

Background 

Malaria ill Africa is an increasing pr(Aliclll, the dimensions of which are tin­

like those seen anywhere else in the world Imlay. lhc Wtld Health ()rga­
nization estimates that 80 perccnt of the 267 million l)Il infected with 

malaria are Af'ricals and that 90 to 95 perccnt of niaja-relatwd deiths in 

the world owcur late an itpsirin Africa. In the I1980s I in the iicilce 

and case-fltalilv rates of malaria was rterl througlout Africa. 'he in-

Creasing illagnituide atnl scverity of the malaria iproblem and its relation­

ship to the(r discases has hcightcned the urgency of) addre-ssing this 

Proldt(11 in Africa. 

Malaria particularly afiecs J)iegnaint woluien and voilg children and is a 

mijor caluse (of low birth weight. Each year momc Ohan 1.5 million de'atlhs ill 

Afriica, of which at least one million are among children, arc attrilitcd to 

malaria. lNedialric laemia ill zairc duc to imalaria infection had inreased 

ill 1987 to three times its 198A prevalence, restulting n( mly in significant 

increases in malaria-rclated molidity andlmo-tality but also in significant 

ntmheb.rs of transflsion-induccd Iliy infection in childrtn. Whchcr the 

number of clhildren wih lcil . malaria each yeardic frl )tl Ila'smfdiu/1 ja/(i/ff 

is one million, or two to lhrce million, the tolals ;ar stagg.ring and repre­

sent onc of th llnuost illiprmtanll (liil( survival issues in thw world. 

Population, poditical, and (.nnmi', pircssurcs lhav hen forcing Alricans to 

leave ar-malari-enicthrlughot the legill (such as llthiopiaareas 

and Somalit) and to live and wmk in eideinic arcas without having ac­

(lired natural iuumlmmuity. Long-trm migrants, as well as scasonal lahorcrs 

and noi(hldic Ipumlalutiols, aiffo.r sonic OF the gravest (ollmseoqneices hecause 

of their 1transieti i tten(lnIt vicrIwd­slatus. lieas'd ul-lhli/aiolim and 

ing and ) m)i salnitary (olditios have calseld in(lrease, ill human ;111(1 vec­

tor p(ls. 'Ils'.ijulatiOni,, oeints and valo s climatic it law llitoshv 

introducd iualalia into ;i-,iS lhill hV Theth'CViotisly had heen alili.c-fee. 

extensive sprcad (of drumg-ie'sistait ialatia parasitcs thiomghout Africa, as 

well as tli emcrgctice ()f resistanle to ilitllielinls previoutsly effectivC insec­
-ticidcs, which have significantly cxaccmhated the impact (f malaria in A\f

rica. 
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Although clicctivc ircatillent and pr(wc1ition strawgics have bccil licld-

Icstcd ill Africa, fill-dicr work is ncc(led to dcvchy c(dicrem, cilvirminicil­

talk, S()Illl(l sirim-y I'm. nullaria ill\.()I\,illg ( millillillity participation, 

l(WaHv Simmudic ilitcl-vc1ilions, and illilm-alivc, c1*()Ss-scctol.ill appl-()acIlcs 

thill cXpillld ulf(Irls tIlc licalth 

Tllc Ilcillth Olgalli,iltioll Rcgiollill Offi(c 1()I- Africa (WHO/Al"M 

has itsch to sllplml I Africall cmilillics ill ildilpting illid ill1pIc­

incillillf, dw Millmia Silim.'p. dcfillcd ill illc Millistclial CmIlcl-clice 

()It Midmia lichl. ill Aiwlciditiii ( IT% \VII() %lialugicsOr insdark prcvuii­

lion ;111(1 1(.I\ ()It mili-mithrial drug's for (.;lSc-1llall;l,(,,clllcllt and pre­

vv illioll 1111m l,"ll p -l"(111ill lioll slich a's tIlc Its(- (d 

hc(Ilit-IS ;111(1 lit-111(y)(yllyLixis Im picgmillit W(Mit'll. 

Dl1FilP- OW llCNl Wit vca , I cdll( ill inalm iil lll,)l bidity and liml-lillify and its 

ilill)il( I mi dc\rhyllicill ,Ilmlld bc Illu most illilmriallf illid lll()Sl 1-calisfic 

'.()al lt)l lllalmi l p1c\c1l1ioll and ( ()Illl()l ill slll)-S llliliall Africa. Malaria 

clildi( mioll i" ll(,[ I Ims"ibilily, ill pill( he(atisc ill! cift-clivc vaccilic 

k milik(Av to hc tvjil;tblc Im ill Icasl allmlicl. fivc 1()wil N-cars (1111til almlit 
200.5-2010 m I'llur). 

I'SAID", I'micall Im Afli(a hils Sill)l)()I-[(.(l flic cifort ill\'()I\,illg 
"NI)cIts ;It mition'll, wgimial, and g!()I);il IcvcIs to devel(q) thc (;I()ba1 Nfa­

litria . Ilalcgy. Ill illc 1)1()((-SS (d illiph-mcn"ilig Ille Gh)bill Slumcp, at ]lit­

tifillill illid lcgiollal It-vck ill Allicil, a (crtilill 11111111wr (d isslics will liced 1() 

hc addw', cd tlll()Ilgll mlillvsk, Icst-im 11,mid ilifolmillim) disscillillillioll to 

g1lidc mallagcls ill c1hos. 'I'llc Officc ,I All;lI\SiS, Rcscill-ch 

allot Tu( 1116(al (d 17SAID's I lljcall Im AIrica ll()I)(-S, lilldcl. its 

I Icalill 'illd I It aild Analysis ill Africa (IIIIRAA) Pr(jccl, 

phy a maj()l 1()I(. ill flik 1)1()('-SS. 

Purl)oseqfflle StralqicFraynezvorle 

I'll(- st imcg it f i amcwm k pi ()\'i([(-S it sullillial-N, ()I' availabic litcl-mill-c and 
()tIlcl Smil cS (d illim million ()It priorily issiles-l-clawd 1() nialimia 
ll()Il illid (()Illl()l ill Aflica, aild indi(ilics tIlc p(dicy-lelcvallt illf(wilialioll 
giip; that llvcd 1( bc 'Iddics"cd 1111-migh wScill-ch, analysis, and illf(willatioll 

dis"cillillillioll it,. livilics. 
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The purp~ose of' Iic stra~tegic Iid111cw(r is to pre-(se'Ilt a syn thecsis of*exist il 

knowledge and in Set rcsearlch pioriflties to dc-Ifl a ittifl gaps and)( 1iclevaoi 

cisionl-inakiiig low%,11( iciIinig Owe f,1ow~iig olifccive to) sustini [:I.ctease.s 

ill thlc .l(Ic'(l so(i0&(oi)onici, (Iciilograpijc~i, atli( CvilviI-oi1Iiciltill ilipilctd of' 

bylai
Slippo1~))i lug: 

vuanrad gro1lnah(diiia, cn, pciciIl 1; 1 itcaselicilalal t ofplccpalaria i);i
 

* 	 ili i()\ci' aCJpf) CI( 1cstI In i iCal]d (.\-alaIiI Ic So( io(nA Iicii(, (leillo­

* 	 deve!opIulIenu of hill 1(.( 1uliology allclIlhhh'h to hIiglicr-illipacdt ilitcr­

venills to piecvelI ol iiiahaia.ad 0111 

77ze ProcessofDevelopingthe Strategic Eramezvork? 

As 	part of it.s supp)Jort (i RCseachl-I, anid Techniical1t OfIicC (o1 Anahl1'SiN, 

Support xithiil \. 1.1).'s Afiica Biiremal (.\R/AR IS), the Suppo)C rt h ir Analy­

sis and Restdirh ill Africa (SA\RA) l'ioj'cc orgaii/.ecl at ilfoilit NMeeting 

of, the Atlicriicdl Sm 	 NId d( 1% lic and theWINtfor Tropical ljie 

A\ieiricatl ;\s~~ociailim of l'masilolooisis a coni. tiivc Illeeliilg oil Ilididria 

and(1 Ile(Igi1L Il1(~lti -iC ('1 cd 1licats Ill ilb-Sallaraii \filca. Thc ( snildu­

\f'rica ;1nd( 1 5.-hased (NI)Ci ts wo.king CCoil ifc(Iiolls ad tropical diseases. 

Fhic p)tliosc of tl (li Colililtivc milelilg \\,is to Solicit eXhielt ad(vice ill (i-

1.ICChg ie5c(.uI1h, aiiilIysis, and1( dhiSSeii1Itioi1 piiities tha~ut S;AII's Bii­

leati for Afical itouldI (o15idclr For its aidl;l gCIdl onl Ilillu-i and 

emlergin~g h1(ilulth1- clI(C thureats ill Subl-Saliall :\fic. I'llc Iliccliig 

p~rogramts ill ;\fii, cs)( illy ml)dlui, cC iiiol JplogidI115. Pa~rtic:ipanlts ideniIi­

fledI a Ilii) of lplioiiIv pjnogila~il-illl isstIcY uIlat cu~tld lie ad(Il-csed~ 

thrugh rcscill (11, miiilvysis, adC (Ili5Slliiiiiitioilto iii1iirovc uInalaria andio ­

lImcd pl)ic il til p]ho~Cgraiiis ill A\I'IC ;I. 

'Ille suiiuugic fimuicivoik waNuduruftcd hused on this coilStilttivc Illeeting 

an~d oni Jile(\iolIS ( oisihdlioiIs with Afican1 decCision inakeis, it review of' thle 

liteiruiiiue, adi Owe Ie'snhts of Ill eiiliatt1il expert b0(hieS C01V~l~e~( C)to S­

nelccsa dh .(.5(il [ilpioritics ill the followiig areas: 
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* Ilililia UjpidcI1iolo)gy and t~lional ('1 1)1. l ils 

(-( . 111.111.1gc111ci1 ()I maiaiii (hlidgo-IsisaiuI 11ctlicill), 

Summiiary of'Researcli anid Iniformation Disseinmation 
Priorities 

Malaria Epidentiotoqg andNationalControl Progrants 

\Id~ni.ii:\ ;III hc udi11(ilm'Wd bI)' Iv( A (dlo tileIIHUC dlitilltl 1)I-(d0/.0d11 

)i I /m/uIII P'00uu/, (1 i7iiiWX I-iI ClV( or­;s t S, dii 11 /il7/un/Ii1, i I I' I 111 (P 
cutls IIINizh-Sdfin lmi .\IIH a) , wihPl i nII lilt dIIilidlilt aiid catisc of 

Mitlhi, (aNciSISill a3 Ime (&141o iOllits friiil swa11111 SAfiiU;Ill tIiVjI (385181 

1111011gl 101(515, ivaiiiiilhis, 1c1 11 fIliges, itil the ee-tXpaiidiiig 

;Ildpclid \,(.;311\'
IllISSIOlII .11 l OII JJ811(IiIs of I iilfdlI m. Ihc avaldix.ilabhility 
oflwmcr(. T (1110l cfdi.iSM. ( f :.\fic (1(( 11clall1 ili I ;I f l)ift Svlcs, habits1, 

hou)Isnlg t\'Jd.S aiiil ()IiU)1 of((d tlm ii p]((~to1 It cdtlliIid111(0111 

All (f illuse fit(tois ha~vc t 1()h takcii ito it( int 1 wnl (elp iaiilaria 

Stuiis iii keY 811.15 with wsm,5ial i1111 y(ill-I mili( larhlit 1ridissI I 

should lhe pvItfoitit 1(cIto hit(i hl .iot ht((I.s 1() dI(~)p ihlid 1(51 III­

rla~ t(Ioilliol SIIrtwgics, fllc (L1t1d O)I.1i11( 111(11 tfistiiigiiisli h)(tweeii itiF C 

tioll (parilsitenlill) '111d lisca., 1. is iIIpf)IMli 0 ltt1 a liniiited liiiiiher 

(f pil idigilis hmscd ( ilgc 111(1lraliulssioi )II is i1111 to) (.()11­yogI iph01Y l-I 

duc( ltli( 5111(1') il 8t llladil~gc;lbilc lIilIIlbl (f 511(5. Ifie resnlts of dhese 

51111i(5 'Ilo)tlk lf ld(i,1iOI-118cl 1(1 (h10051 it(-\\ appma)iOcl1()10 vcl 

fi011 and(c lt. (d111al that i for Ille vijlous legionls adld Of iilai c~ iIppI.opI-iial 

ecologicl /()11(S of Iliilria tranlsillissionl (m1 tIle (olilielt. 
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Case Managementand Malaria(Diagn7osisand Treatment) 

IlqU Ited CaseY IXIlana(gemen'f / u//le .w icCild 

ktIrl'cIiiiol(Sis; I p I I 	 S i I III- I I ll1o() ItI I I I I III---(I I5(S 111 c ht al tI id; III I c 

I1lilt II%(IIlCI0(I M W III i.5 Is I I (1( I c 1 I i s aIII I )II 11. AsI,( 11( IiIII I II'sl . . I 

g11111fl-I).s(idk3 13 .1J3Owldh1(I1.It is mi Ml)1 1 i (A 1r5 m i as pI~c (A~o If.,111 11 ilt Y 

i ( wI I. I'313 I1.I il( If I.SCIi I IIsdm,tlcIk d I I Il" ap 1 3it~I Itl I( ui 1 (i aI llm 

di)010I 11lst4d I It y I(( .( I5 i ls i\(,d 5l3l ils 5II I()[. l)uIt 

tcici 1( Im I(Io Ihu((I )1 I(II( ((( I) (3tic r I (I I I Ig. i ) I ()iu 

its cI cpi Iif.I I3 i sInc(Ij3.Is 	 I( HP 

J i s di I(I toI 

laia and I( 1c/unand I-viduilic d0 ddc"llcw ist 1,1a 

11 I1tivill dllgIl illlioIl.()\ (IliloiS~ is that it (Is(,1HI~ l lrli of piiiil IC) i(31U 

1((II( dwdi stl HII (13 111vI l of (ldilig (lIl tis smid 1( 111 

i1111)oIi( Ajul31 II(l- 3 313311.Ili jIsi3((I 13;IsS((Ioi 

cructial11 ImIl13i S irl 5ItiI 3a ll). IsI33 (1333 ii i­( 11111 Br(lit )(Jill ItII 33;till 5. 

iouiili~l H~IMIis A11(ill c(3f3( I(cHiIlI \f i miI3 (d '( 1 , 1 P133 (33 5(II)I)131 

[Ill.T 	 (I((I3j O l css (3 w d ) I I(I ( Ili-(ff(3c til( ll p di(31 and1( i33l gic to(Id 
1155f mdIdl.1 (3! ( bcu -1( lj)tOldi w 1 (Iii I'd1 itdgu. il Ii(I(, 1 l tO 5t'.'(( 1 

dili 	 (~can p ckIl-1(c () rO 	 sitil5c 



MalariaPrevention 

I sect i(i(1e-Iml) i-egn ( e11aite'ria Is (IBedn ets, Curtains) 

Additionatl 5t11(t5~SII b Ict((55itiv U(1(l iIII (li(ca(
Iih\ IItIc IS Iseifi iI isCt-cIici(C­

stI I I t sttle( I )S((tI s()Iof luiliCtl iii j lttgidI(ss)I illtititI N. I il c ill
IIII( ,ti~i 

ftI Io: sisAIIIII). Iw1,1( i u 1(I It'l I1 i S( i( 1( .(I lsd Ic Ihi il( i [R) lig ti- I
 in1sih~ t ;\Ii Si %III 


Iis pcl-licli lo Il. [I lc tbI~tlViwlil(Ii ofs ((11III( i(1t5l tloltlit iiii
 

EvIlis II
Mont111',1or ing la-iofthInlj )t o ll!Malria ontli.A~ll 

litl situ"ill silittifillit iii II(h it, oin sduvthttd it uistlshl lust ingj~u~ v
 

ciuvho iuiti( gttiviisttNit (sjiiri tl ltdsii hul uttul
 

T h s mriidl t% ll Il((-(d s(I cls ll)((-S ll6ls o 



Review of Issues and Informad'on Gaps and Needs 

Development ofMalaria ControlProgramis 

EL'pdtem io/O,'Y o/ A1(11(1r7( In .Sub-Sah(aranp A/riCU 

Malaria Iii :\lIi h(i hvlI( (wall4I 41111i ms i liX' II(d1t. ducc(4 dIistint p)t()/Odll pari"­

siltcs, I1(14((1,fri / 11m mvb izwiU. IriI('IV 0(1I sillol, P) idiP' 11ulupim (P 

subc Siiaist (ll-i \N P uI,,,c l id Illes11l()SliIIIIVall I1)4I .Vtlof~l I l ( IIIII(// ;iiills.Ii 

V\~(v i Ill I 4 44111j)ItX illc45,Ii( xIHl II ill)iiAllihl t '.5.li ilic mt Imp11 )I aiil 

siiiilits 441 1144I~iliI 11144 4wlpMa~iIlaria4144s. Ina cliil l.Il x 144 11441144'li(111J)hIt'X 

Sto lIA t's 'I4 I(Ii tl Ii cI aII 4 i l14 l(I I j1 14 ~ ~ 54 S 1( ii 

.1 il) ( I I1ciI Fiii (d4 ilsl \ ]csI)41I; II i 2, J 4JI44 I i ( . m d I . di ll i lic 1141 

1 I t''l 444Ilist4~ 14c Pam1(4 imi Ih455ili 4 1(t .11)III m Iilai illiIslt111ll! 

Afrc s i i m 6111 iltilig.14 palil it', Ilu5.m lq1 m4!mlllois,1 s(y 

vit- I t.\ I[(4'III4IIIlI I I ic 4 14 I41 I I . FI~ Ilis I C'44 )I,5(41 411 lit (,111 1 ).-

c(~t'I i4 414 (115114 4111iIII u) 141 44d 44I114 s(114'iiim hc .hc i(i11 14'lli"Ul )11I(. Is(Ittl) 

II1tIl~tilIhmI(' I lIII 441 ils i I41 t511s Awl iltlstlhdci1l ispp )lkciis thi' 111Im 
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liel now) tile Ilia.Iicial IP1Sources IIecCssaIy to studI(y all InIlldrdia-c ldeCIic areas 

areC availai)ic in stdl mih-~aAffica. This stramg is also)U)IIisicii with til 

mialaria. W\e I-c(((illici1(1 (lcvclf)piIIg t set (d p.aclaigis for suiI-Sailiarail 

g(.0g aph)I I.1six .savannah~I~, fo)Io(st fIingc, Im st, agritlill­al lat StttiiiJ,: 


)util (m j).Iin iigti I( n ( Icci f0r(ig ad Ill hall.) I~f()(IVi)J w
 

inlaiL\(I P1 )i1)IQ :(laiti(IAllll ht if (Im (011(1011toical iht i );( 1 isiitS l para 

uriini iiItiduvahu iv(iil IhIlii ((I cVIIlc) ofs ItaltI) j)1 doiiil(mhtliplmet, ohlilswii 

X ,prtlt( Itas, Iu t s. ) S Id. c ill pIiiitiitial5 Iac,)I(h timthi 1( tl must10he (l(It­

\'idccdillh)l~udt w JJIm.~al (dol iti sti~ltegit ii uItd.5)l Itl (Slvalih(Im iidc I( lc 

ON' (iis. 1I1s. hp-ouan li ju .1 ilihi t oIhu~IIsti,transmii~sionto,iiiith thi 

drugSE II( filank,CfCland/A'ug-1larSIaI­

lica(hclil (d imhjif(ilig \I~ll 01 itiiiin)Iiimiiiui hits its gretesV uitvisad 

I p~ilgIil)((()ll(lviabc1( b g.I itilc ic n l a wih sab is u Il 118) 



Redd and coworkers (1992) f'ound substantial overlap linical cri-Cltween 

teria for malaria and p;mnmonia; they tiicrlef Or suggested that children 

mcetng tile criteria for JClctionioia he treated with an illitililicrol)ial such 

ts pyrilltatllinci)lhis sInlf;Id oXiII., which wvias Ilso effcltivc against Inalaria 

(ill the absence (If lalortlorv liuilitics). 

lSinlalaia is Inainly a imhrleiluno vouuiVl( iildicl. lIc(llll sei'ieps -holIhl ircccivc 
pliddillilsand Iu-trininig 1t tlc (liagimsis mid tl.It(illlt o I mL'.lh; ia as p at (f the 

WHO's "sick Iliild"ap[)aj0l( I. lTh(appI il(h imI(cs(h iscasC hilagemicit I(Ila­

laria, diarlhical disc(tsc, a(Wte Icspinltl, illicf inIIs, ilcIlcsI, ,aldmlJalnutritio n. ( )p­

oration.'s iscai;c Shlould bc (tmol edlto;iacssess Iitll-sccki ng hchi'ioIr ias Ielated 

to milliia ad to test lld(viliat lile iln)lelic l iall ( )f till "iitcgldtlcd cas lnall­
igemllt)iof I1 sik chl aproach., It is impoutt to research diffIrt'st was of" 

strengtlhcuniglld ill(i iing il" qu lity (If n riai sCese Illilliageliea(ll!t liffeteint 

levelsof thc district health s\steIll, iuchuling tIc hOIusch1l he'cl. 

Issues of AIa/aria I)iagu aosi 

The availablitly of apid mlaria ualidgnlsis lags behind tile neel. Although 

the blood slClea rIlauins tile gold standard, tile speed of Inicrosc(opic diag­

n15,sis is oftein iliiale llc ill iarcas with high (,Iseloa1s lcilsc there Iu(. Iot 

enough skilled liit](i(1s(Oits. Ill iclii mias, this (jIucstiml is firther 
Complicated bc aawc l ci rci'5lcc (I'f]Irasitcs OIl it 1)1(1 sinlcm loes not 

Ctablish that Illalia is tilte (i lsc If tIhc patient's illncss (Rouigeilon et al., 

1991). Thlcevelopucett ofI chlcap, simple (iia1go(,sti( inctlims to) addrtess 

this situatioln is anlurgent lccd. 

Molnclix et ll. (1989) identied eight dinical alld Iiologi(ill presenting 
featlres ill ll lal i, each if whlich wals indiidlially assm iatcd with at ald­
v'ersc (Iitol (I (dcatll or sc(llclac). I ligh levcls (df TNFcml(irclat with Fia­
tality Ill (hildlimidI tcrchlral nmlaria (li,ikowski ci all. 1990). Although 

t'(se;llll| suggctfs Ihlt ltll II rllllllt pIlevcIlts iotlitv fioml lalaria, 
199!2), i', nti wh';ol!lil 11iU ])rc( l llI ;1lll[ lIjt'm kinali if d al k I ll;illlHl 

venlts ,cclc ,maliau i1t1olu(tliug (((clila!l (mliplil atillmls. h)efinilg the Ilm­

pact of tilod ' (ollu m,,( to tOlw tinc (f iult littll) oil Ile iisk of 
(ottplilttiiils wmild gclh' iuflhi'mcc milaia Iiltiiil sliatcgics. It wmllhl 

liernlit i 1 I I(l idlc ' lv llcl tiotiv slolllIll( lt1'll 111 w i il'e l ialiid local 
ititelvciltim) at Iic pIill II lyet!.11 (mct h\cl-if timc is Imw liiti(al (Ietce­
linailil()Ifoti olc-( I io (solnll~istited, cven tel'tiay (alc (eollters (if 
cIn lii .ti1imls allclt I( tIlivIlatd tlac time tithe froln onset to interll'­
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tionl (suiggesting i!iosyVicral( , currenly uli-)c(icdiabic, iflitcratioIis he­
twVeer1 the ;IaaSite ald tIre iiiiriiari hrost.' NMorc researchi shoirhi hc (:()i­

(Itlete(II lic diliill priogressionl factors fom-, ire( disease00 (If, adi tie risk 

itself (Oaks ct ail. 1991 ). ForI a p)I~pti conduclt ()f Such1 Stuiers, Olie should 

siiihivirfe tn. ica. )r((5s into( -,.vcrai Steps: It() inifectioni, asyVipt1)oInidtic 

rrarrrs for thre pi .()gssiool fl,(Ilo m Se to the( lOext call then bce anailyzedC( 

sepa hta cly. 

1/ilUI/~ I)(I47m)A / 

orgr( III ci al. (I1991 ) Ihavc im~~t(ssociationl feverl and1a betweenl 

p~id-silc ( munt ill Wecst A\frica (l1ilig Ihc wvt season vhrenl there is high 

was5 byeltlcr~hr-arsirissiori. This ;mo(1iatioOl fti-tlter. 	 i the Itse ofI [Ilree 

Ind(ia1 that IcV( llc idlclltific', a80t 7.5 petrcent (f ma1laria cases. (on)I­

v(sel~duIll] i1 ly s .5t150 whel thlcrc is low trdIlsrtrissi()rr, Redd arild co­

p)Ilic(tilmla. 	lcc]S8 8rr10iolt. id i (il fm )(rrl~i' l(ll)rto ralaria. lilt­

(use~~ (iit(friall~~ uroig ( I ildil IIwill Icuirc [ill~ clilriciI criteiaiildr ,aill 

fordigirsi li rf red ()p)(rutiflrms iir 11 oumldbc( (Iledr(lt u.sscss health­

seekinig herrvior as iclmIc(Idi~rlri I Itrlii tiisk of lre rrrula.riaimradks 

uiriorrohilc(I) wvilh )IIt fever 1(0 .tII:cA urivirt p~resutivejtJ' (Iiagim)is is biasedi oil 

tire d(f(o irlilt (hcIllilig iological prow­)I(.(rl ).*hIror oau oI thillicai alic l 
roi)stre irli(n il( ( ill (aI-rllagerrlerrt ill ilic ielittiioiiof fothtslrl etet­

mlilld h)\~IXe I 

III/Mrwlory1 	(A i().w o))) IDia.,()nsj. 

Plasite (( murlsl'sv tiruil I(,000/il hit\'( lbeeul reCl~ort(l 10 hit\'(! 10 Sigliifi­

carn as il f~)ilc cpismI lcs ill hlVci-eclid.Illic Sea­855olil Ich smilec areas with 

sourlil [I l~lrlsirol ( lmoigcrrroiil ct al. l'991? ). Ill conitrast, Rltl arund 

l~jm kinir ( l1992) siugcsted tint '1(10/il was it validI cutl-off for uric lo' ninec 

}'Ohr-(JIld 0 ilildrlrl silr liee. To SuilIIrI Ic ht vailaihlc evoew:it dloes 

rnot piermitr a mimrlsistis oh all asyrilollrilo (enInl-off) level of J).iaiiltclhhlc. 

lBe(illoc thrse andio Idler dilti surggest thaitirhc level oIf so-caled 

asyi1 1)o~rilitiu pairasitcrulia va;ries ihrnrorg ind(ividhuals, it is likely. tiat uddli­

tioilih uIml-l)prsitc fac~tors strcir as thre hoost resp)Oise are Aiso nraor cletenni­

rriurrts of '.vielirer P) fakci/wrumI itlfectiol is Mnild or severe. ShIrrieS to futrtherf 
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dcfi ne correlates of, clinical and biological rio+gnostic indicators arc recomi­
mended. 

Alternalil'sto Con venlionl<l wli.rosrolv(i 

'File fllowing tcc Imipit sCare i IhcIrnatives to classic imicroscopy to improv the bio­

logical diagno(,sis of Iin lariii: 

Qlali/aliv lI,// Coal 

Thc quitaltitative h(lfV coat B( ) technique Us5cs acridiie orange to stain 

1DNA and cIIrifngation in a calpillanV (hcilatocrit) tibc to separate tells 

by dcnsilv (spcc ific gra'ity) With fhiorcsceicc incrosCoy, malari iaiaa­

sites arc visial/t ill Ih.ujilnvtioll t l ) f t)I red cll layer and 

the h ,1 IllI if tmr IIIf \' c(iatl. ( : lmirilisinII (f )M( vitlh ille. thick sinem- In­

dicatcs tHim Owl'( is s.Iili'c ailld s)( ill( (Spielalil cl at. 1988; KImnui" 

ct at. 1993). TI WI, ISis als, ,lj)idi: ill) 'NX)CiiiceCd iIiVcStigattr i ll ex­

amine oi(,ispttiiiii 'vciy 20 ti 30 secottds (A.-whmom 1992; lKumar ct al. 

1993). 1howcvci, tle (l(: is 11,0i CexeNIlsivt that (oi)vcntioiiil iicros­

copy, and its l -Inttfrim I • itaay v y Iaivct dlillttIcile licild conilitions (Baird 

et ft., 1992). and with inspet lion time (Anthony, 1992). 

Ill? Inl I I t yxloav)', 

1ininiiin iassaxs have dltcction limit similam toimicroscopy (10 to 20 para­

sites pcr t oifil li tlof Ilold), anti iiiay stsefil sccieeiitg blood 

saiilpcs prior to t atisfusion o1 ill clcieiologic studics (Nainsiripongpin 

et al. 1993). Ilcir niajro disaIvaiitagcs tlc cost, sholt sItlwlflife (RIA), and 

Iclngtlh oftnIri-atoitd it (Assaysto font h{himS [i' IA .ISA, Inger foi(ti, IMIA). 

that tltc soluble imtsite antigens iiia' Iiiabhl I diagniose malaiia ill sincar-nega­

lixe Imficlt (i.e., iii tl aslitc itculttiig pacasitiiet met iltiot< cells), a sitmitiotl 

sottictillics fotiM ii eellal Imilaia (\WI l( ) 1990). 

I)NA l'ob/,P (ha(in (IC)/lyincru', /ir<'tiio 

Tvo ticcula strlatcgis hlo',,p rni'c Ilc diagtnosis of IP filcipar11n ill­

lcclio: aI DAl) l for I highly rcpcitivc sc(lticice, and a ICR based oti 

a highly toise.tti sc(IIcttc. I se ot oue I)NA probe hIaes bwen showtn to be 

scisttivc, Sp'c.ific, and coiioiiial (Nlcl.atugllin. Ilal. 1993). It isa )tein­

tially itteresting too l fI] patlie, lttaiiagciient and lot ritocessing large 

uuutinhcis of saiiiples (sulvcillamice, lHood aiking). 1mukcr ct il. (1992) 

icently dlvhelold a simtple Iiitlod fiw trcating blootl sam)les that per-
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liis direct detecti on of, P fialciparumlo parasites uisintg PC R. Sechlahultr ci al. 
(1992) have shown tat P( R is more sensitive than m icroscopy (thick 

silear) f(Ow )dtdsi tc de tectiont. 

TherapeuticIssues 

C hhon njI111i e limains the mollst it11poriaft dinigfiw1 the treatmenit of imanla due to 

idin I O 

#lahipmolh),~it( ) oc (1II lop )I hyi( Ii I I jprcgnal I WOtII (I Isc. i I ItX)CSl, 

SItIs(eJ~p b 1) 11 ;Isi I s (hI illxu )fl(1a1,PM (lr7', II1Is P 11171'aX, atIf I oIe)I P 

eil 

satfe(,~III (f( Itiv(.. I f( wcvcI, itIs viII iiihs decciuascd cm)I sidettr;I)Il' ibctisc of 

(II( )oroquil1U Icsis I; I Ic i I P /a/(i)(Iru Il. TI tis ()It( of Ih c I IIve(I prol)en ISII ItlI lmnS ) 

ji I I ilatI i I is dhc (levchl lIe iht(II1lIt ti i Ii i ialII IiuaIte cifectivagaitIustIc of i% I 

IDevelo/nmirn / o/l~ol)//(U'A Jor Antiml(r(I1 IDrng Use 

:\pjpopi-iate drug ww tfui~ (0I,ii( d iaginosis, fllowerI by appr~opia~te 

tiealiiiTit.hiatileiltllis hISslilficiceilIyv aggrcsSivc prevent1 (or rc­e to 

verse) p)[itiiuiahlv fatal ( miiiiatiolis such ats huvpoglvciuiia ald cerebral 
mnalaria, but1 hmt S() ( ;slill 01 widc'sf)icald that it cilfhil(( ( cvcioJpililt ofI 

ie(.tltlil1(r. 'It ct111(11t flutist be taigett(I to perisonus Nith symiuptomuatic itufcc­

tIon1 (lise;us ),Ii I to tios \\,[1ill .isymiuipt m1aic Jpaiasi teulia. W\haut is neceded 

i(. pril( ti( ill ( Iitcliil­jpeific( uhilii aii symptomls or signls t1.hat crinlical­

tiotis fot therapy. 

Ireattineiit ( all bc giv(I1IW h1icaih prissiotials, (1''inuuiitv hecalth wor-krs, orpilcut 

mo)(tionls, 1)ilit i c11 amid a hackf (()II iilj('( ti(iIS, ill ('gllL~ititl)j)hies of tII(liv fle, 

ofguil( c fio(III p~Ilhi11eiclltll (ffi( lidis. Fl-vIeXllipiI, thi( ((I) jptogtit iii l~go 

fhiimluthat -u1w)Ids )f luealddi \,i kels gavv.Iiijcc'i(iinso(Iu(iiili, (Xii if paitietts 

( tild take t(e titimuie (ialk, aid the( smiptinilsdidlltwatmll fllpi(I 1Ittitilitra1­

lioi (Iofthedi (I ' ie iI Ia I t a!. 1988). 

>'a'itida J)(dilc(mii dlmug iisIlust bc((itvc]hI( I)ctt~Ixesv (ticlIdltit( 

IIS151 iivtXiel (hu[g I (Sitslilm hot it ~ACI . c. (Xml1l, what lc cff(t sof uisingia 

giveti mc I ("'kitvaiueiIsm toim /Tis/I it miui(Iuoi thIN' lf)5eijtalltt0 1at(I 

(jilcstif)II Imi ill I ihi-Siltiai mii Illf WSt Mi~sitinMe ing s~lI;ihfafXitIt­

jpyrilitlthIIr (Fitlisidll ') lief iiis this (omb1iltitiotl SeIlts Iaidly hwl I'C­
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what p)oint arec the b)Cllci Is of' clIcil1fo)hylx'1 isYwith (II1o10(1luii for( 

pregnant women(1 aind ch ilde five 1(1Ulii cl-illaatice( byIIfless than ycai-Sol c 

Naional (drug(list riI)1lionI folicits SIOAII alIso (levelo cr lot- approval(iteia1 

of n~ew aintiinal~rials M\liHO if ilny, of' tIe newer Iilore exp)ensive 

ankniiiatNitHis 5110111( Itc Illd( avail~able, and1( how slioIII( those dlecisionis be 

related 1o (or driven by) niational littgetarv (ontSi(dtaiotls, 0r byv the 

prevalence of rcslstallc(:e 

c:;wemo/ rolphv 1(iXs 

D~rug Its( po)licies muIst conIsidler the iiitalrl Scilli-iIIline stale, which typ~i­

cally 1)1 01cs (511oi--er id i~lts aga1inst lsease and( dleathIdC'i after 

y'Cdt of vxiiostii U(; nmiLmh. lTus Ilic siiii-iin~itlinc Stat ol)via~cs thle 

need~( for ( liciliopiophyiLixis (to p)I(vcIlt scvcI c (o1l)li(,ictioIis and( (cllis) 

dfl(on lftbu (nll-piegnant ) adult riuuts of nialariotis areas. (Note 

that Sc1ii-i!lmilltin icsidlmts of areas~ii aI85cI oftenl palasitlilc; they 

arie protccittI againlst (lis( im, It() againist ilife( lion.) 

(;1W100111opl)\lxis fot 1Jne(gnaillt womien should hie examIinled using field 

(operaitions.5) Icseiilch to i(lcilf Ilie piregl.iicics aIt greatest risk and to its­

sess the (.1fic y of cloiotiic ( ilo(pr 1 )oJ)I1\laxi5. Ma~laia~ iuifettioii ill 
1)1 'lid~\'i(;L5 arst ljiisauhis associlc with low hiil.(ii~tlls itIi high 

wveight. l'c(allse Ih(llcmfits of (1e10)o~l~~saeV ical thl thboughlt lrevi-

OlIl,ISNanl N-((ils(o IilluI il~i (I(lc(uI lopiolli s fImp glul Vil(li uu 
Cult1 to impill)IIlit anii lail olliouIs(S i(etl(li1 is tii(l Io finld N-l-way~Vt~sci, ci 

Aion i/oln g (?/'Al liu/warial lbrug I(/w 

end~eic~ ((lici(, i.liltinllll1 dieal c aililti frot street vtIldois, lai-

Pariticuilarly ill a i ts whl c (lolti0( 1 ilic ishtl((ci . 11 cScIlt, .X( cssivc 

c110ori((lilic its(- l(-Slilillg fF0111 widc1(51)ild iviaiilit~' mdvl ill( eicse the 

pwi)x'lleicc' of Sii( 11 1esistliit. 

A pi-actical stuA'illlimcc systemi shbolthil he ill p)lace to itletitify treatmlent f-ail­

tiles and their caulse. Thiis Sholdl~ be accompilaniedl by (evhopuIlc lit ofI tools 
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aii rotocosto mon103itor (hu-lg I3csiS1.IIIC and1( ilcus )I'(AiIciiaiisc dlruIgs 

Mlalaria.PrL'z'ntion 

I&/irmy ol/ho o irldi'-I/l/ne I /ed AMIu/erial.% (hyIic.s, rmyrijus..) 

Bclcsa~r (1w11iii II ( (I c 3 Il.(N I((31gaINli1M1131l('1m h1(11331hv((h333fi ((I 

I-iItus. 

O)ic il3Imtilmm t (Ii'i3l3ia.gc (d lhl3(%I IcItndcl31,113s is Il! Illy (. c(1CC­

graill3, it is (ssui3ti3 ll 11(hic \(.( I0 hc(13,3\i(1 I() (II333i13 I;iil(hillg mid( bit­

in~g laws(, I cstiIl;2 I)h.~O,31I13 ill -wilcl Im)i(( ( ill. FIni 313(5 Icamm)33, 

bl3(13('tm Ill 31Iiis) 3()c5Q33clt (lI.13( 13il)(clit (dIa( (mip331)3(i(5vc iIhLhili, 

Iywl((13 Ing, 313) ()IIiI( l-litiiig laws(, Hisc((tit idtImic3gimi.I(1 bui)((1is (th1INs) .331( (li­

tlills 333(5 dl II11c i (' 11 (I'313 (I'o.ncinidalr(13 (I i1 c(if In3131., iIJI.lihS.3( 

dcai('ItjS(3 IlII liI. *Ilic g(3iwil. if d()I Iliirst31 illshs ImIis Him.3hII sil(13( 

I)('3Ill( ((1(.l( (d33 .\13. '11A i t- lull r (d u pe 

1113(I ( 33 131 ii '11iil '1("~ 311IuOliss)ssiuji.ucIz hl 1113 ti 

(lil(1110I 1(11 i td3( Ii , I ti L (3I uS'atIlics I ll, s 111d .33 i 1115533311.3i st 1331 .313(1 

lia1h3'hl !Ic.,1313(gI 1313' If( 3135 t3slm i 155allIss3 1 (11 ( lI\cI l I cdl'3I1(' 

Is1'3 5(11131 (5)131i m (,, 331a31 hld 3~~ m ih (hi m'15'l ciIdiis m3idch 

oilli131' ( ,.3331j,31 ..- s i, 1 (1 3Ius i('5 Id'l(Ics3'i35113is 33(13 ((I 1i()b-(3(h bcI 

I3113iu3Vil ill II I'. (5d 31.3351ii(133n. 'Ill(, j)1)(i3il finik 't'iIii Ilsehigh bow'3 351 
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of lINs (oi()I uriii') aind (Icl((cadSl childlhood) miortality is all (X('itilig 

leadi tha~t wvariits [tirtitci I-c-s(%il. liIII V (1"sti1li(s It wsill h)c iIli)otlidlt 

flood w~oiiilitv, (w' ((oljihilt(oI1s of, IIi'I[(%(ItioIls suich as carly diagnosis and 

S(.\z.Iil iII\,(.5tiah IS livc arguth Iblhsi'i.tjct(ira5 h1(uld h 1 i 1 dpIcitd ill il-
C;L of luigl I1.1iliniisiiil ((sjpiIc Ilt( L (k (dIl~i Ii~(m (mOI ttIwihl I mc) I wei( 

w~ ).ii ith and llltOcmulliIltilIcCpiillJ)Iillt IlbN fll.i115 ii lit..'UVIlh iI­

liiIl\ Il~ili.5 I pingim~c )pc1111(biahuitlOlditlil) Iil\ C S(I ("I~(lot-cdic 

in~tifi v in()tsif lit~ of llsllssIldl d1) ~ l il i~ 

\VI R ) cil of hcII(>~ ((Itial I~~ia milibiitV.11(imcitaig il Iut( lak-cfa* C.Shavislc. 

IIIct5po',IM Ilt i(toI)hlii, h)t~ ittatcits il M i stgad lii casii iiiltii 

f~~~~iogill.l(5tl! i1(tal f'ii(oontrol bc c I ((iil ic '(ChurlcliS that IfIc wlicc 

morltyi ll stlich~ uicd. (VC1I ctii 1~Ii~i\ifdit ()If t~i 1 I ffI.5(31i(Il 

to) lilllia1 tu Ilaihitv(,') 1tII( 1IlC(tvItis still lim l laill. Iuiglicst pi io itvcdc Tll 

Should bc givci Il1(CsIldics ()i li (-cif ( d IhNs oilfliIlI)I~ )d Ilm] ltahtv Inl scttillgs 

withIIIighi-iI IIIcI Isit I,i aI I slC( I. Thcsc stuidics \%,II I cIili c (-xt-ilsi\-( \\, w3k wiIIth Ith 

(oliltitilil for.11 If iiticiatiutu (f lfBNs il Ilit slirk villagcs C()I,illtcs. This is atn 

I lp rn a/ed br(/Pw/' 

(;rttIIvl .m l(C[ I I it of'( ) c(llltIs imIir IlilI; ii I, is I kc Iw i ( Ii thIwii Cc 

%iircv',lii(INv ((I SOC ld1(1 (Illii l scliligs iecsiiwilg to im-sIhI iNs 01I (-lii­

tiliis, .lithuigli Soill hcuds ,iild sleefilig fpilltc1w, 131m'limit tutuI list- .111( 
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IIBNs to death shrouds. iliaddition, specific skills are ncccssary use IIBNs 

or"curtains effectively. These include tucking tlict IIMN illplace when 
sleeping andi hanging it proliel )' dring the day when it is niot in use. The 

most inipl)ort-,lt positivc factor icinhoting lie apptol)riate use of IIBNs is 
their allililv io (()lit() nturnal hiling intsecis (peSt valuc). Becanse there 

a' mImany dislittt cultinrcs ainozng tI more than .10 nations ol Africa, addi­

liotal resailch is ll.dcd to d'leinc the most (flelivc way to tach I)ednt. 
use,, ihlintifv otnititral 1littiers tloits nse, ald nse ile positive oulcollics of, 

lIerdnlts if (it\ tdnc' imorlalitv in areas with high-iiucnsiv tralnsmnissin. 

Souial marketing of bh i.ts delpends onithe )rolotio) t'chniquets aind 

cxplaulaliotis given to Ote pullic, as wcll as availability and cost o4 nts and 
inscctii(hi.. \u undcrsleanding of cultluial Iame-Icts to Iet ise. Intist hc in 
place Ibefore so"cial narkcing plais can be developed. Rates of use will 

\,;y do.-undin Illfco munity participatioin, education, and political sup­
port.
 

Ha b.dnct ptog lll is to work over the long term, itlitist be sustainalle, bused on 

comm nity ipa-ticipaitio i in becdnet (listitution, rpli; aindlpossibly manufaticre. It 

his I)eul argulcd Ithat bct(aisc Ic(Ineits tednce somiiaspects ofilmorbidity, liy 
should he widcly distrilbu4ted with 1eserch focusisc; oil their acc'p)ltilily to the tar­
get oplumlatlion, anl wlte'tlil' Iednet iiiierveiitions can be niiade ststatinaible. While 

Ihtcst. issues sluuld Iw investigated, Ihey are secondalruy to Ihe iaill issue, which is 

whetll. bedi .ts I (I cohiltlldtod alllity. 

)evelopll iIt o( Illinl pi ogirillis to iit)hltnlit bcdmiect strautegics should le delayed 
unmtil thlit e)l lenil di­fil{llt'tl qull(sliionlS re'laltl to beo'lntl e.lfecivtiss hlave lbe. 

swcicutd. In aohlili, irsacl'ui is needed on local knowl­additioionSto eflhtivezicss, 

cdgc, beliefs, ,od pe(cp ions of tlialamia and Ihed(ile use, and the 
CtOtloilic inmplic;alions I1stulh a plgralim. 

limnitilli/aliini against malamia Inmay becone iossihll in ie future. Although 

soiC \io(ill's have I)eli tested in the field, they aue still ai early stages of 

(Ic\IhoIn IIcIIt (\I ( )).tI SAII) Iia p) critIally ilIportalt sutJpo t fors 1ovil(I 

vaccine d'vclopnitlt diling liec List 10 io 15 years, ciocaling a plograti 

that wo uld hc deoiff Iitlt mo ii)ssilil too suistaiti withini cit liet fte National 
Institute's of I (I I ealthl 'I'hel ISAIl)orllithe Woorl ()iganiatio i. nttwork 

of intvesiigalios and tlcit studies prov'idv the most inipi)oliat leadership 

iworldwide il nlillaaria vaccine dovelopith it. 
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The natural immune response to plasmodiall inf'ction protects against se­

vere disease and deati: long-term (scm i-illifl tile) resideits of highly en­

demi:c areas rarely have serious or )otentially ftial complications. II,%wvcr, 
long-term re!(idents of cridlnic areas frequently lintsi iic leaxtistars it 

t tthe scimli-illtillme statte does not pro c against inlfectio. l)ifferenl types 

of vaccines may he required for dilfercnt J)l)pulations. lor example, v'a(­

cilles that require boosting front natural inlfection nliak, selse for children 

in stub-Salhian Africa, bill notFo'or eX1 atriate tourists. ( onversely, itvatcinc 

tlat lproducedt inadequtate ICspoIss ill malnourished children wOld hle A 
.partictlarly poor choice f[or suh-Salaraii Arica. Iecaus develomlent O)f* 

sl)orooitc and blood-sltag vaccille anltigelS has eIcoulltered illtlv tillx­

pectCd probleims, tiek is a reIal need to ic-examii, tht iillillliiltillellia­

lnisms involvdl inJroltcclion, ideitifyil wr boosting as aaticnls tat lai c 

resul of matural infectiono, :onsider the posibility that soill- inllllit'ile re-

SpoisCs Illay iil'ia.c the h(st's (a'lldce of Scvt' diseaise, anl idcitif'y new 

target parasitc antigens. 

Non-invilituric visitors needita'ci iwc that )re'ents il fection htecatIc they have a 
limitedl ability to l~ri(\'tilt iilfertioil froiu prress_,ilg to ioteiltially lifc,-thlreatelingdis­

ease. This p)rotectionl eed last Foir ()ilya few weeks (I-rin(ltlhs inmSt cases, he­
cause rel)eat immuintiz toi is cn micly fible. I otillNt.t, hmig-trill resileints 
of leulcir: it'gi( )11 requtire. a V'acrille thatl flrotetst.. agains+t (fisease (1101 ilftil) 

and thus pre-ent.s c(mi)li(aliols aid deatdS. ibis lrit(.tioil Iust lst. Iyr-, 

should be einhanced by rJpcat'd eplisodes ofInatural ii fection (boosting) (()aks ct al. 

1991 ), aunl should be ohltajlahll frhli hildrci, whi Areat tile greatest risk. 

Altiolgh t\-Iccii' IIIa beneit the coIllliIlntlv as itwloIc by IeduciIig Ir,uilsilission, 

tile %,accii teld iIIdivihtil I ilbh seVere IIalariayi;tttutlly iwtoile Ill() iestIstcel tlo 

than tilelCpe smI was bcfore iIll ltlmli/Atoil , isIlhbeset'lIi-iIllll Ilv stillt wa Ies because 
of,retccd tfnlsillissi( ill( vac iil-indu rCseoi isc Vtl rotIand d wanes lack o[ 
boostiing (i.e., if Ite vatiillIc aloleI(c(.s I)()p)iotectf lr life). ,u\ialogouh ,('litin 
raise'd by M< lilnix iii 1989 is\lethierain iiiitially su'rcessfiil V'acc€iilti(3i longrn 

coid convert aii ar 'iewith h olendl.mir, stable Mall-aria t(3;t aiitiC at risk lior cpi­

(lIillic, uistaleh iialaria, wi en l>tl at einaind uIlmacciia lt(rsons would be 

at risk fIr severe disease. 

Sup orit for applied i a lii acile"developiieint ('oilililelto re­mil will 

ceivc a ligl prioliil', inlduiilgt le deleveI()iiilit (f field Sites iii sub-Sa­

iaraili Afri(a, li tudies ofItIrilisiiiis.sioili-lli)okilig vaciiiles based ()il gainetocyle 

(Sexiul slage) aiiitigcils. This lriolityslidl ililldel of scleelliis/iiiodls 
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to determine whether immunization with a Candidate antigen l)revnts in­

fection (parasi teinia) or disease (c.g., cerebral Iltaria). This priority 

shoul illso include dcvClo)let (,I appl)priate )rilnate imidols that pro­

vide systells 0r tihe stludy (relevant 1,0r vacci i rcscarch) ()If hunitan coipli-

Cations su1ch its cerebral malaria and1 rclal ifilulrc in I /ahlarum inalalia. 

MonitoringandEvaluatiagthe ImpactofMalariaon Development 

lhe potlltial il),a(t of mfnalaria (In dc'clopnnIl, AS well ihe iae (it dcCl)­

llent activitics oiI dw S)l"ild of thed(is asc, 1Shuhl 1)1 carflIlollionI(l and 
ec\luated. A stln(hv (l()l1n(tcl oin timte c011)Ili( ilmmpdrtl.s of mnalaria ini lkenya amid 

Nigeria b timw t SAIl )-Imid.d Ilalhh liiancingI l (?l(,Iusainal)iliy Iilmb has foinid 

that inalaria is a Ilaiorlfactolr of school da's lost. Ill KWn\", e(lh )riilv sch(o)l stit­
dent Illisscs.li uStiilnat'd 2(0 school days )'rt vir (litw t( iiI anari, 10.8 l)CF(. III of[ 

KueI V,Cs (1 n lrinlm it l I((l(aYI (hI)I0l stlI(1umIl iSSSblay school y'aIF.Nig(ci II I. 

an estinael.l llit lI()12 sc(oo) (lays ])I'('Ir, two )oSix l)('l-nt ofte school year. 

wll)Id at the lAny, illiria stima y wlli(a ()d h.local level sllould be Imonitored to 

detClniIi ( )mplimIIe witII guilMincs, and to dtni u its iIpaIplct oimnI0rl)idityand 

Ilo)rtality. I1 (1ss anlld[ licalll itndica( )rs should eI)cnsed (o u;,sss (ic eflectiveness 
of inlamii cotrI l piogails. 

Sltudies to lo((lll ('1t Iil(mal%"es ill)act ofilahlia on tile conmllltnity, hulilies/ 

l(luschls, ;Iglicul iial sc(1(,l indlistlrial se(tl), social sectol, and political sector will 

llovid inIp )tlilt ll firl lati(n for lie i rnnilatioln offiubirc d('evelom)lent stlnitcgies 
and dhw iiteglat i()lm(I ilahlna lrevention and control activities into other dcvelop-

Inin \avtivc a)prloales shoul lie designed and sul)portedl to strengthen 

local (a)acities ill ap)Jlied rlesearch to) permit and promnote regular assess­

ioeill of ,.\i(al Ioulri s' ialaia situatioln, ill particular the ecological, 
('( ollliIso ial, ailll i (4l(eilmiiallts o (lie disease. 

USAID'S Bureau for Africa Approaches to Implementation of 
Analytical Activities 

Malaria l)rv(ntion and cmtlr()l is a high priority for tile African region. To 

support )oli(y fotrlmulatioin, strategies, adll program developiment for ima­
laria (:ontr(ol ill Aftica, AFR/AR'I'S/ 11 IR is committed to stip)or1 analytical 

works in this arca. AFR/ARTS countl (in ihe presence of USAII) missions 
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andi 11SA\ID)i II aI v 'Iiild((I Impig p)jcc('s wm( kiig )it it Ioiig-tcini basis ill 

t.S:\II (()()J)ilti()l wVith 811(1 5111)1)01 IM-it varet Aliituaii insuitlhrioils at1\1i(A 

dtivitics it) (.low(cOIIL)idwtioi1 wviithAficanl ind(ividual3saiBIIVsisal81(1(issciliilili('1 ac 

AFI'RRS Imp()J)( \\'()I k ii ll s( O ILLI)ittimi ili( p)ilSIriI)p w~ith il li­

()Iil~gcni(is (dif llj I niit(( Nationls, (Spc(i8IlV, WI 1(0 aiilIUNICEF;, to supf­

poll adillah'(.1 \itti(. MOII iiIaia ill :\frioii. I SAII ) (( ciilii ig(.lgoICS 

Suiii8 ~ fo Im isciscs (oiti 1Il(\(itioii, National liistituicsdwCl its ol antIi 

(dtiOi1~i Dc)uvI()pincllt-\who I iii o1caIiha'c it( ((55 t() iitwoi)iks of Afriii 

r{tSci(Iici5l ndl jl m" lil ll,1111"is (Iilillg withi linalia ci lltl-wmlI( 

hI)(.( t)1coassist AIR 'ARTS Ill in~iiiliiiiig Its 8iIINti8id ;lgeilol ()it ililt­

0~llilillld~ilt -i((mlal(Vl ~iilltit I liuitiCs wilh )lgill 1 Iil ii~lisdfi1 (I*lC­
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