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T H E  U N C O N Q U E R E D  P L A G U E  

Schistosoiiiia.iis is thc gre;itcst unconcliicrcd parasitic disease tiour alflicting 
iiicn and iiiiiiiials. It is a "iiian-iiiade" discnsc. resiilting froiri pcople's own 
iinsiinitnry pr,icticcs: tr,igically, it is growing iti serioiisncss in jiist thosc dc- 
vcioping n~itions urhich are striiggling to iiiiprove agiiciiltural pr:icticcs csscn- 
ti;il to progriss. 

Schistcsoriii;ir;is is ~iliiiost iinivcrsally prcv;ileiit throughout the countries 
ol thc F.ir E'ist. Afric,~. thc Middle East ,  Eastern Soiith Aiiicrica, and i i i  

Piicrto Rico aird thc Lceurard ;ind Windwnrd  Islands of the Caribbcnn. It is 

;in ancicnt discasc (cggs havc hccn found in Egypti,in iriuiriiiiics circa 1000 
B. C . ) ,  \vliich sprc;ids n>ith vigor (alniost 100 perccnt of n givcn population 
c,in be infcctcd) and has so  f;ir proven iiiv~~liicrable (;ilthough individual cases 
can he ciircd, no  Iar(icsc,ile nicthod of prevcntion or  ciirc has yct bccn foiind). 

Cniisc nticl Effccf 

Schistosoriiiasis is causcd by a par,isitic woriii, or schistosoriic. W h n t  
li,ippcns to pcoplc wlro get it? T h e  cggs o[ thc woriii flow freely through tlip 
blood strc,iiii, invading the lungs. liver, kidncys. hcart. ;ind on occzision. the 
br;iin and ccntr;il ncrvous systciii. As  riiany as 100.000 eggs havc bccn 
i-ccovcrcd frorii thc Iiiiigs alonc of individu,ils with chroiric infcctions. A siiiglc 
wrorrn c;in coiitiniic to dcposit cggs in vital body tissiics for n iiiiniriiuni of  
fivc and ;i i;iaxiniiirii of tv;enty ycnrs. Each succeeding infection adds to thc 
biirden; tissiics of tlic bl;iddei, iiitcitinal tract, kidncys. lungs, ;ind liver tire 
progrcssivcly destroyccl and fibroiis tissiic rciictions intcrfcre with thcir noriii;il 
fiinctions. Thus  thc d:rcct thrc,it to thc individiial becomes apparent only 
~if tcr  yc,irs of infec~ion. Freqiiciitly the disabliiig ph,ise of the discrise appears 
in individii,ils a t  the tiiiic of lifc n ~ h e n  norrii;il degencration of orgtins. cnused 
1.y aging. iiiight bc cxpccted. Conseqiiently the basic cause of the degener- 
;itivc lesions is frcqiiently ovcrlookcd. 

For ycr!rr, thc physicians of Egypt  had recognizcd the dcvastating effccts 
o' ~chisto~oii i iasis  biit since thc ovcrwhcliiiing infcctioii in Egypt  was con- 
sidered by soirie public hcalth aiithoritics to be iiniqiic, the tcndcncy in othcr 
arcas ur;is to assumc thnt schistosoiriiasis infcctions wcre inild and iiniiiiportaiit. 
T h e  error in this vicw becarnc apparcnt in reccnt years as the rcsult of 
hroadened research: iis surveys xvcrc cxtcndcd to rriore areas in Africa, Latin 
Aiiierica. and the Middle and F'ir Esst .  it bectinie clear that the extent of 
the infection in rriost of thcse countries wiis 21s gr'ivc as tliat in Egypt .  



Prior to W o r l d  W a r  11 lexv Amcric,:nz. cvcii phys'cians, had heard o l  
rcliisíosoiiii,isis. A n  episode in vrh.ch t!i~i::;~iiidc o l  serv:cci;icii co i i t~ ,~crcd  
the disease duriiig opcr;itions iii tlic Philipl:iiics jzirred Aiiier.c:in coinpl,icci~iy 
niid raised the thrc;it t1i;it ttic di:;c,isc riiiglit hc tr~~ii';~l,:ii:ed to tliis c<>iiiitr),. 
A quick siirvey shoxved. Iio\~e~;er. tli;it of 72 Noriii i\iiicric,in sii,iil:;, oiily 
one \vas ;i po.;sib!e lio:,t. Tlic high lcvcl of scr:iit.iiioii in i;imt p'irts of this 
coiintry fiirilici. psccliidccl ;iiiy \videsprc;id oiiiiii-c;il;. 

200 Mitlior~ Cnscs 

T h e  r o l e ~  of the sii,iil nnd of pcoplc's sanit;iry h,il>its Tire iindcr:;tood 
«:?cc thc lifc cycle of thc p;ir,isitc is gr,isl-iccl. 'l'lie e)-cic i:; ioiiil,lic,!icLi 
hiit its essciice is t11.it ,i pcir,i:;itc. liviiig i i i  xv;itcr, entcrs ;i lii:r:i<;n ur 
;iniiii,il throiigh thc skin. Tlie ~izir,i:;itt s eggi  are cven:ii,illy d:hr.!i,ii-ged v:iili 
li<:dy \\.;i.jics, ;iiid i f  thcy cnter w'itcr. the cggs Ii;itih ,111d tiic criicrqiiig 
iiiirncidia t,ike iip occiipancy ir1 tlic hody «f ;: siiail. In i í ~  I i i i ~ ! l ,  l<irvCil l<>r~ii  
the p;ir'isite lecives t!lc siiiiil and scel<s C I  IILIIII;III oi. ,~ppsol;ri~ite c~iii~;ic\l i i i  t!ic 
u, ,iter. 

As siirveys <:re ex:cnded into rur,il ~:opiil;itioii:; ir1 iii1ci.tcd .:i-i-~xs. it be- 
co:iies incrcnsi:igly cle,ir tli,it ;iny individ~i~il  old trioiish (o \v;ilk to tlic vill,ige 
\x-<itcr:iig spot will I~ccoiiie infected. ( I n  Egypt ,  for cx;iiiiplc, it is Iil<ely ihat 
1C0 pcrccilt of tlie sur,il popui,it;oti ovct iw» ycars old c'irric:; thc dic,c,i:;c). 
Sincc tlicse iriipoverished licoplc licive no ieiitr,il water siipply or n:ccitis ~f 
\v;isic disposal, tkiey iiiiist of iieccisity ~ L I ~ I I  ' O  I«ciil S ~ ~ - ~ < I I I I S ,  l i ~ k ~ s .  o r  i i i r 1 , i l ~  

ior h,iihing, l,iiiiideriiig. o r  s\viiiiiiiing. In ;I tiiisgiiidcd dcsire to disposc of 
\v,istc oiitsidc their vill,igcs, tlicy oftcn iisc thc:;c v,-;iicr ;irc<i.; fo i -  csci-etion, 
nnd \vherever thc :;riail i:i pre:;ciit infcctioil rriiist sprc,id to iiiost o l  tlic popiil- 
,;:ion ,i:; lo.ig ;is n single c;i:;c is I:resciit i r i  t!ic vil1;igc. In 19-18 tlic W o r l d  
Hcal!li Organization estiiiiatcd o11 i h r  I><isi:; of inforiii,it:on then ;iv;iiI,il>le th,it 
zit Icast 150 riiilliori c,iscs of  schisto:,oiiii:is:s cxistccl in tlie v.orld. Su!xccli.c:it 
siirvcys. pc~r.ici~lcirly i i i  Afric;~ iincl Br'izil. 1i;iv' iii;idc it cIe,ir tliat [lierc 
;$re íliis iii,iily case,; iii  Afric<i I ~ l « ~ l e  zind ih,it tlie t o t d  biirdcn of iiilection 
iiiu;t ;?fícct nt lc,ist 200 iriiilicn or iiiore yeo;,ic. It is iioiv cv;c!ciit 11:;it tliis 
di:,ccisc, \vitIi its vv.icic :~istriL~ii?ion <!iid itcj Iiigli Icvels of i~i lci~:c)i i  ~ I I  riir~il 
;>opi i l . i t io~~,  is secolid oiily tu iiinl,ir;n i i ~  g!oh;il i ~ ~ ~ p o r t ~ i i i ~ c .  Siiicc iii,i~~iri;i 
i i  ~v , in i i~g  undcr constaiií att;ick throiiglioiit thc xvorld, schist«s«iiiiasir, rciri,iins 
tlie iii;ijor p:irCisitic diseasc for  which \ve have no solutio~i. 

T1:c disensc is groxving in ser:oi:sncss in juct thosc iiiidcrdcvc!o::ed cciin- 
trics xv:icrc iiiaii is striiggling riiost v,ili;iiitly to r;iise liis lcvcl o i  wcll-hci:ig 
tliroiigh agricultiiral ii:iprovcnieiit. T h c  associat:oii of sii,iils <irid irrig,i ioil 
c,inals accoiints Ior the i t icr~nre o í  s~his tos~t l i i a i i s  in t r o p i ~ ~ i I  '\lid slibtr<>p:cill 
rural regions; sntiils thrive in thc warrn. iiioist. silady edgcs o i  ii.i.ig;itioii 
ditcties. Vast  irrigation projects brii~ging water to hiige new f.iriiiiiig nre;is 
hring also schis;osoiiii,isis to  rcgions wherc it w;is iiiilciio~\~n. S o  serioiis is 
tlie result that one $10 iiiillion irrigaiion project in Sout!iern Rhodcsia had 
to he abandoned only 10 years alter it w,is stnricd. Scliistosoiniasis thus 
stands as a barrier against increased food production. 



In  underdeveloped coiintrics thc goverilment authoritres are overwhelined 
by the necd for Iunds to control niany acutc and chronic diseases and are 
f ~ c e d  witli scvcre cconoinic prohlerns. Conseqiienily the simple dcrtiorlstratio:i 
that a crippling and lethal dise,ise exists in the conimunity does iiot tieccesarily 
result in comniunity efforts to curb it. Apathy to schistosotniasis is the more 
i inde~stand~ible since rio realistic rnetliod for ineasuring its economic irriportance 
has hecn dcvised and the disease itself has littlc drarria to stiiiiulate actioii. 
Nonetheless, when superficial attenipts have becn riiade to define the econornic 
10:s due to scliistosorni;isis the result; have been impressive. A survey b y  
the W o r l d  Health Org'inization in Ley:?, the Philippines, showed that 125,000 
adults lost $1.3 niil1:on in wagc; while iinder treatinent o r  in hospitals. T h e  
total direct ccononiic inedicnl case costs for 100,000 of these people was  $5.3 
iiiillion. In Japnn,  in a 90  scjunre-niilc arca. the econorriic loss in wages plus 
the costr, to thc comrnunity for treatrnent was  calculated to be $3 niillion per 
year. In Egypt  dircct cost of treatrneiit and control ceiiters -which fiinction 
~ 6 t h  only limited success -is several millions of pounds annually. 

Tlie iiltifiiote and clearly the idcril solution to the schistosomiasis problern 
is the provision of a protected water  supply to the individual hoine. Universal 
facilit;es for water and for seu7agc disposal have been devcloped, liowever, 
in only tkc most advanced countries. Apart  frorn economics, a hasic pro- 
hlerii is unaurarcness ir1 uncducated rural comniunities of the inherent dangers 
of  poor sanitation. This  latter factor is of extrerilc importarice. In its public 
liealth xvork, T h e  Rockcfeller Foundation has played a iiiajor rolc in atteiiipt- 
ing to provide n solutioii for scinitation probleiris in rural corrimunities, but 
even ir1 regions whcre it has been economically feasible to provide prirnit:ve 
but fairly efficient covercd wells, and sanitary latrincs, the cycle of schisto- 
so~ni~is i s  has in iio nray  bcen nffectcd. Tlie rcason is that in rural cornmunities 
it recluirec far-renching changes in social habits and custorns, affecting family 
lile and the working d a y  in the fields, before protection can be assured. 

Indlv;d~ial Treafmenf 

If s,inii-ation ir not prnctical, vihy then do \ve not iriount niassive pro- 
grariis to erndicatc thc xr;or111 in infccted peoplc and thuc ii7:errupt the cycle? 
Intcnsive researcli has been devoted lo this facet of the problerri. A t  the 
present time three Lypes of chernicals are available v.~liich will kill the parasite 
in hutri;in bcings or  othcr anitnals. These compounds are derived Ironi anti- 
mony, drsenic, and aniline dye bases. None of therii is eifective for mass 
trcatnient: use of the aniline dye Miracil D, for exaniple, requires hospitalization 
of  the patient, while the arsenic and antimony compounds produce very iin- 
plensant reactions in the piitient. and even when given in a n  intensive form 
they require a niinimum of 12 visits to a treatment center in as riiany days. 

If cffectivc saiiitatiori and mass treatment are not yet  possible, then thc 
hest step clearly is to kill the snails so  that no intermediate host exists to 
coiltinue the cycle. In the late 1920's T h e  Rockefeller Foundation combined 
forces with Dr. Khalil Abdcl Khalig, of the Egyptian Ministry of Health, 
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Experience in Egypt  led the carly workers to belicvc that only two kinds 
snail host v,.cre involved zind that any  chciiiical uvhich woiild attack these 

,o types woiild ;ititorii;itically provc uselul in other arcas of Africn, and 
indced in the other contincnts. Unh;ippily. surveys now cornpletcd in most 
o i  Afr:ca indic;ite that a gre,?t varicty of sntiils can servc as hosts. These 
vnrieties sccrn LO diffcr in their hiological response to cheiiiic;ils and to their 
enviroriient. Ench typc of snail survives iindcr p<irticiil,ir conditions of tenip- 
cr;iturc, wnicr flow. tcrbidity, srilinity, and so  on. Conseqiiently thcre is little 
likcl,hood of cstnblisliing a tiniform systcin of control even if an adcquate 
chcrniciil is found. and clc;irly, niore inforiiiation about thc eco!ogy and 
biology of the snail vcctors is needed beforc largc-scale control can be es- 
tablished with nny chemical. 

Scnrcli for n Vncciric 

T h e  rcniaining ;iveriiic of npprc~ich to thp schisto:;oirii,isis problem is the 
pois:bility of developing a vaccine. Making hunian hcings iiiirnunc through 
a vaccine is tlic c1,issic:il nicthod of controling iiiany infcctioiis diseases: zit 
thc prcicnt tiriie iriiiiiunizing procediire for parasitic dise:ises have not been 
devcloped and. indccd, the iiiiriitirie rcactions to p;irasi:cs are not well undcr- 
stood. It is xvithin the bounds of possibility. ho\vevcr, that soiiie w a y  of 
incrcasing h u m a i ~  resistnncc to the parasite's invasion will yet be found. 

W l i y  1 i . i ~  scliistosoiiii,isis reccivcd so  little at:c:ition in rnost piiblic hcalth 
cniiip;iiyns in the p~is t?  Thcre  ;irc vzirioiis rcasons for this sceningly inex- 
plica5lc ncglect. Flrst, it is iiot a dram;i:ic disease; iioriii;illy it neither kills 
nor totally incapacitates. T h e  direct tlirc,it to thc individri;il suffercr becomcs 
npjx~rcrit only ;if:cr yenrs of infcct:on. In tlic i:i;iin, howcver, schistosoiniasis 
has heen iicglected bec'iiise it is riir,il discasc. a p o r  iriari's discasc. For cn- 
dciiiic distases. such as malaria, which thrc;i:en iirhiin as well as  rural po- 
pulations. ttie govcrnmeiit v.rorkcr and thc pcnsant, thc rich and thc poor, it 
is f a r  less difficult to obtain coiiiparativcly Inrge fiinds for their control. 

In April o f  1960 a groiip of lending ficld and 1:ihoratory sclcntists inet 
in Mozambicjiie iindcr thc auspices of the W o r l d  Hcalth Orgnnization to review 
thc problcni of schistosoiniasis. with particular refcrence to Africa. 

It hecninc zipparcnt in revicwing current rcsearch that soriic of the failiirc 
t<- ni;ilic progrcss rcr,iiltcd frorii thc dispersion of thc stiidies in widely separated 
I;ibor;itorics and frorn tlie lnck of continuity in attaclcing the prohlerii as  ;i 

wholc. No v;cll-orgtinized progr;im had beeii attcriiptcd in which ;i11 possiblc 
ir;cthodn of control v..cre coiribincd in a single attzick on  thc disease in a 
population or  ii  coinniiinity. a!ong with sitiiiiltaneous stiidies of the factors 
affecting tr;inr,riiission of the discasc. A s  a result thcre was no inforiiiation 
tis to whether n cr;t:c:il level of snnil vectors cxisted at  which transiiiission 
would ccasc if hunian cases could be temporarily decrcased through intensive 



tre;iii;icn:. Thcse vic\vs vicrc cíidorscd 1;itcr hy thc M T H O  cspcrt  coriiiiiittcc 
on  schistosoiiiiasis, ;ind once the iiitcriiational coiiiinittcc h;id s:iited its coii- 
viction th;it a ioordiiiatcd rcr,earch progr;iin \vas csscnti,il. it \vas rel,itivcl>. 
c,isy to org;inizc thc first stcp iii this dircctiori. 

This  first stcp \vas tlie d?cision of Professor Geor$jc M;icdon,ilcl. director 
of [he Ross Institiite o f  thc Loildoii School of Hygiciic .ind Tropic~il  h4cdicinc. 
to 1c;ivc his rcsc,ircIi xvork oti r;i,ilari;i and to conccntr,itc Iiis t,ilciits o11 thc 
resoliition of thc iii,iny h;ologic,il ;ind hiinian problciiis of schistosoiiii,is s. It 

\i;is dccidcd thc ic;iiii \voiild 11s- thc Univeriity of E.ist Afric,i's h/I,ikcrcrc 
Mcclic;il Scliool. K;iiiipnl;i, Ug<ind,i. a:; its cliiiiciil b;isc .ind tlie cI~idciiiioio(jic;iI 
and bio1ogic;il ~~crsoiiricl of tlie E,ist Afric,iri Mcdic'il Rcscarcli Coiincil fcr 
thc ficld sttilf, .irid to stiidy tlie disc,i\e in Africzins ,iroiind thc ,irc,i of Lakc 
Victori ,~.  T h e  tcaiii woiild rc1,itc thc coiirsc of thc dise,isc tu thc biology 
of the loc,il sn;iil in ,in ;ittciiipt to define thc ncitiiriil 1i:stc)ry c ~ f  t!iC d ise<is~ .  
ciiil>liasize the d,iiii,igirig cíiccts to thc huiii,in being. ;ind siiriiilt,inc~)iisly 
de\rc!ol2 teclinic~iicc Ic>r iiicctiiig tlie ~ ~ i r i c d  coiid:tioni i~cccss,ir). for control 
of tlie :;nail i i l  tlic arca. A grniit in 1961 of $142,503 froiii Tlic R~)clicfcllcr 
Foiind;itioii, \vhose intcrcst in thc d;sc.isc ~ o c s  b;ick soiiic 40 yc'irs, still siip- 
jmrts ttic \vork of Dr. h/l;;cdon,ild's groiip. 

W O R L D  D l S T R l B U T l O N  O F  S C H I S T O S O M I A S I S  



TIic Sf. Lricin Projccf 

In addition to rescarch and experirnentation now being carried on,  what  
is needcd is n pilot project where current knowledge and techniques can be 
applied in ;i coordinated rnanner to denionstrzite control. Ideally. the arca 
selccted for such a program should contain hezivily infested poplilations of 
huinans and cattle on  a land niass sufficiently isolated so  that reinfection 
can be rniniiiiized as control progresses. T h e  arca should also be sufficiently 
liniitcd in population and in acrcage s o  that the cconomic. agricultural. health, 
and demographic cffects of the control effort can be measured. These basic 
conditions exist on  the island of St. Lucia in the Caribbean. 

St .  Lucia is a British colonial possession. one of the Windward  Islands. 
situated 20 rniles south of Martinique. It is srnall: 28 miles long and 14 
rrilcs wide. uzith a precipitoiis terrain. It has rclatively hcavy rainfall, rang- 
ing froiri 60 inches pcr year along the north and south coasts to 160 inches 
in the interior. Rainw,itcr runs off into nurncrous srnall rivers, ponds, and 
swzirnps. al1 of which nlay serve as brccding placcs for the snail host of 
Stlrisfosorna mnnsoni. T h e  popiilation is approximatcly 100.000; about half 
livcs in o r  ncar scven srilall towns, and thc rest lives on  or  near plantations. 
Exccpt for a iriinority, which remains continuously in a n  urbanized environment 
thc popiilation is presuniably exposcd alriiost daily to infection with schist- 
osorniasis through contzict with water while a t  n,ork. 

T h c  principal source of incoiiie in St. Lucis has always bcen agricultura1 
production; today, in cxcess of 90 pcrcent of income is from the production 
of hananas sold in the Unitcd Kingdom. Approxirnately 4.5 million stems 
are produced annually. with a valiie of about $3.7 million. Of a total of  
soiiic 15C.000 acres in the islzind, aboiit half are availablc for agriculture. and 
more than half of this acrcage is held b y  srrizill landowners. Banana fields 
havc nuiiierous primary and secondary drainage ditches. Thcse ditches, un- 
less cleaned a t  frcquent intervals. bccomc filled with vegetation and serve 
a s  ideal placcs for the propagation of snails, as  d o  also the inargins of the 
nuincrous snizill strcanis into which the drainage ditches ernpty. Since there 
are alrriost no sanitary facilities in the riiral areas. fecal matter containing 
S. mansoni cggs finds its w a y  into drainage ditchcs and strcanis with the 
resiilt thzit thc snails bccome infccted. Workers  are in alniost constant contact 
with water. zind wziter froiri streains is used for washing clothes. bnthing, and 
drinking. T h e  epiderniology of schistosoriiiasis in St .  Lucia. therefore, is 
intiriiately associritcd with agriculture and with the normal life of the in- 
habitants. 

T h c  initial proposal presented by thc Governriient of St. Lucia calls 
for the cstablishiiicnt of a special studics nnd control unit witliin thc  Ministry 
of Educ:ition, Hccilth nnd Social Affairs, the work of which would be financed 
joiiitly by th- Foiindation and thc Govcrnnicnt. O n  its part the Government 
u o u l d  providc soiiie professional personnel. most elctnents of the subprofes- 
r,:oiinl stnff. ;ill lahor forces for control worlc. and housing for laboratories and 
hospital facilities. T h c  Founda:ion will provide a numbcr of public health 
specialists who will be named as consultants to the Ministry, a s  well a s  funds 
for laboratory equipment and ficld investigations. 


