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ABSTRACT 

Bilharziasis is a world problem affectin~ 1 24 million person s . 

On the Afri can continent some 91 million are infected , while on 

th e subcontinent it is calculated that about 11 , 25 million are 

infected . The progno s is is serious as the increase of the disease 

is linked , amongst other factors, with improv ement of the agronomy 

and water recreation facilities in the area . Tod ay bilharziasis 

can be considered as an occupational hazard for all agricultural 

labourers. 

RPports of control measures appearing in the literature larg ely 

contain inadequate data for variou s reasons , while no long-term 

l arge - scale project relying on chemotherapy with the new schisto­

somicides has been reported for th e subco nti nent . A study 

fulfilling these inadequacies would , therefore , be worthwhile. 

A short-term pilot project was commenced at Dennilton , Transvaal 

and a long-t erm major project involving a community of 7 400 over 

a period o f 10 years followed at Li mpo po Irri9ation Scheme, 

Mozambique . Here the total popul ation was examined at approximately 

quarterly intervals for ten years and those infected received 

therapy. Later this was combined with periodic snail control . 

s~histosomicides used fell main ly into Winthrop ' s series of 

thioxanthenones (oral and parenteral) and Ciba ' s nitrothiazole (oral). 

Preliminary surveys at both project centres showed that egg excretion 

by patients and haematuria was more se vere in Africans than 

Caucasians and that the severity of the disease was similar to that 

found at Komatipoort previously , but not so severe as found in 

Egypt . Haematol ogy and blood biochemistry teGts carried out on 

limited random groups did not show much deviation from normal 

accepted values . 

Short-term results of mass chemotherapy at both centres showed 

clinical improve men t of the recipients and almost total suppression 

of egg excretion for observation period s up to 8 months. Haemat ology 

values we re larg e ly undisturbed with the exception of eosinophile 

count s and sed im entat ion r at es which deteriorated immediately after 

th e rapy then improved as compared with pre-therapy values . Most 



tra nsam inase values showed a transient in crease post-thera py , but 

returned to within the range of normal accepted v a lu es shortly 

afterwards , indicating clinical im prov ement o f pati e nt s treated . 

Lo ng - term results obtained at Li mpopo showed that chemotherapy 

r educed the total prevalence of the disea se in the populatio n from 

23 , 1% to 7 , 7% with in four months , and maintained thi s rate ov er 

co nsiderab l e periods by sequentia l treatment, later intersper sed 

with periodic snai l control, when prevalence was r e duced to the 

lowest point, 3 , 3% . MacDonald in 19 65 had considered that a 

r eduction of prevalence in a popul ation to 10% was the breakpoint 

fr om where eradication would proceed . Th i s did not happen in 

Limpopo , although total p revalence in the pop u l ation was maintained 

by chemother apy over l ong periods at a figur e lower than thi s . 

Adv antages of chemo thera py were found to b e s peed in application 

and res ul ts and ease of adm ini s tr ation of the new schistosomi cides 

used ; particula r ly hycanthone in a s ingle injection and ambilhar 

i n an oral cour se , compared with antimonials accom panied by greater 

ri sks and l ower cu r e rates . 

Loss to the nationa l productivity of th e Southern African popul ation 

due to the di sease is difficult to assess . Estimates for the 

subcontinen t place thi s fig ure at US$ 71 337 500 , a s compared with 

estimates by Wright (1 968 ) of% 445 866 945 for all Africa and 

% 641 790 130 for the world . Control an d therapy cos ts a t Limpopo 

and Dennilton amoun ted to US$ 1 , 95 and% 3 , 07 per person per annum 

r espectively . 

Sugg estions for future inve s tigations in clude parallel studies to 

establi sh b il harziasis as a prior ity disease ; continued study of 

g roups studied in the past by Powell ( 1 967) and Walker et a l (19 70 ) ; 

c ontinued study of chemical substances to perfect a se l ective 

schi stosom icid e and molluscicide ; an d in tensifi ed study of avian , 

anim a l and human s chistosomes in situ, to estab lish the immunio­

logical res pon se leadi ng to the pro du ction of a va cc ine . 
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SUMMARY 

INTRODUCTION 

Fr om the earliest publications of Har ley in 1864 setting out the 

cause of endemic haematuria in the Cape and Natal to the present 

day, many prominent investigators in So uth Africa have recorded 

their da ta on several aspects of the disease and many international 

congre sses held here have made contributions. Yet basic data on the 

epid emi olo gy and pathology of bilharziasis are sti ll incomplete. In 

these cir cumstances some quantifications on the importanc e of the 

infecti on are justified to provide a bas is for priority consideration . 

Wright (1968 ) states that bilharziasis is endemic in 71 countries of 

the world having a total popul at ion of l 362 million. Of these ab out 

1 24 million are s ick with the disease. On the African continen t he 

considers that 91 million are infected . Similar calculations for the 

subcontinent show that 11,25 mil l ion are infected. 

The subcontinent can be divided into the hea vily infected areas with 

severe path ology , such as Malawi , Mozambique an d Rhode sia : areas 

l ess hea vily infected with le ss er pathology, i . e ., South Africa, 

Zambia and Swaziland : and the lightly infected areas with l ight 

p3 thology, i . e ., Angola , Botswana and South West Afric a , with no 

infection reported from Lesotho . 

The spread of the disease is largely related to water impoundm ent 

and conservation . Rh odesia and the Repub lic of South Afric a are at 

greates t risk because of expanded water pr ogrammes . One-third of the 

l and area can be considered endem i c for bilha rziasis , inhabited by 

11, 25 million i nfected people . The magnitude of the disease can be 

ap preciated by 11 th e size of the population infected with these 

pa rasites , serious illness even for a minority of these constitutes 

a major health problem 11 (Ge ar 1974). 

CONTROL METHODS REPORTED IN LI TERATURE 

Eilh a rziasis is the last unchallenged horizon in Tropical Medicine. 

The three main approaches to control are : - control of vector sna ils; 

control of the environment; and chemot herapy . Some small success in 

i 



loweringpr eva lence of the disease can be reported from a number of 

countries, eradication does not seem feasible at this stage . 

In 1973 a World Health Organisation (WHO ) Expert Committee reviewed 

25 control programmes or pilot projects , based on various 

combinations of approaches; Snail control by molluscicides only 

resulted in lowering the prevalence of infection . This approach has 

disadv antage s , mainly economic and toxicity to mammals (Pitchford 

( 1962) ) . Clarke and Shiff (1968 ) report success from snail control 

in Rhod es ia . Pitchford (1966) in South Africa favours environmental 

modification , although this is costly and slow . Walker , Walker and 

Richardson (1 970 ) report ineffectivity of some as pects of en v iron -

mental control . Control by chemotherapy was not considered effecti v e 

i n the past , mainly due to unsuitable schistosomicides ( MacDonald 

( 1965 )). It has now become more attract i ve due to improvement~ i n 

newer s chistosomicides . Advantages of this approach are the 

simultaneous improvement of the he a lth of the individual and the 

curbing of transmission in the c ommunity . 

PROGNOSIS OF BILHARZ I ASIS ON SUBCONTINENT 

Bilharziasis is recognised on a world basis as an increasingly 

d ~bilitating medical and economic problem (Wright ( 1968 ) ), and 

deserving of more effort at control (WHO ( 1967 : 1973 )). WHO in 1975 

began to establish regional laboratories for eradication of 7 

tropical disea ses including bilharziasis . On the subcontinent it has 

become recognised as an occupational hazard to agricultural workers , 

while the seq~elae are recognised as becoming increasingly ser ious 

( Prates (1961) : Gelfand (1968) : Gear ( 1974) : Bhagwandeen (1973 )). 

Need exists for well plann ed st udy on chemotherapeutics 

Exten sive research reveal s that essential data are lacking in most 

previous chemotherapeutic projects , and that there were di sadvan tages 

i n the old er schistosomicides used , as these were far more toxic and 

not as easily a dmini stered as those now available . Also no large­

scale project covering several years has been reported from the 

subcontinent . A well planned proj ect based on therapy alone, or in 

conjunction with other control mea sur es conducted in statistically 

ii 



significant numbers over a long enough period would show the 

feasibility of using such measures for the control or eradication 

of bilharziasis from the l arge communities affected by the disease . 

PLANNING , METHODS AND RESULTS OF 
PRELIMINARY INVESTIGATION 

Two areas were chosen for the study because of accessibility , 

stability of population and prevalence of the disease ; the first , 

Philadelphia Mission at Dennilton to ser v e as a sma l l pilot projec t, 

and the second at Limpopo I rriga t ion Scheme in Mozambique as the 

large-scale project . At Dennilton two groups " A" and " B" consisting 

of 106 patients participated for about 8 months while the Limpopo 

project involved the total settled community of some 7 400 persons 

over a period of 10 years . 

Specimens of urine and faeces were taken from the Limpopo community 

o n twenty - four occasions in 10 years . Specimens were prepared and 

microscopical l y examined t o estab l ish wh i ch persons were infected . 

These then received therapy . Some rectal biopsies were taken to 

confirm diagnostic findings . Haematology and blood biochemistry 

studies were carried out on limited groups where specific schisto­

somicides were used. At Dennilton the two groups tested and treated 

were intensively fol~owed up in the same way for a shorter period . 

A total of 163 ODO urine and stool specimens were examined during 

the years 1963 - 1972 ; l 1 08 of these were done personally . Twenty­

thousand therapies were administered using four different schisto­

somicides , mainly in the Winthrop thioxanthenone series WIN 4 304 , 

WIN 13 820 (becanthone) , WIN 24 933-2 (hycanthone) and Ciba's 

nitrothiazole , administered parenterally and orally . The 

administration of l 700 therapies was personally supervised . 

Five components were examined in 12 050 h aematology tests , plus the 

same number of blood biochemistry tests ; of which l 707 were done 

personally . 

Results of the preliminary studies (pre-treatment) were:­

total prevalence at Limpopo was 23% with a bias of 

highest infections towards males in the lower ages 

lll 



in both ethnic groups . Africans had a much higher 

prevalence than Caucasians , especially amongst 

females . ~ - haematobium inf e ctions predominated 

over S . mansoni . Individual egg counts from 

patients were higher in the Africans than in 

Caucasians , showing a higher intensity of the 

disease. Haematuria was also higher . At Denn i lton 

the prevalence for Afr i cans was about the sam e as 

for the African group at Limpopo , with the same 

high intensity of infection , and severe haematuria 

in most patients ; 

haematology studies , including sedimentation rates , 

haemoglobin concentration , mean corpuscular 

haemoglobin concentration (MCHC ), haemocrit and 

eosinophi l e counts , di d .not vary sign i ficant ly 

from accepted values for both groups at Limpopo and 

for Africans at Dennilton . Sedimentation rates were 

highest for Africans , a nd both ethnic groups had 

raised eosinophile counts ; 

blood biochemistry studies included tests for 

Bi l irubin , Serum Gl utamic Oxa l oacetic Transaminase 

( SGOT ), Serum Glutamic Pyruvic Transamina~e ( SGPT ), 

and in some cases Serum Urea Nitrogen (SUN) . 

Frequency distribution for · al l tests were over 9 □ % 

within the accepted range of normal values , with 

Africans having slightly higher values for SG OT and 

Bilirubin tests . 

Comparison of the study groups with Africans surveyed by Walker et 

al ( 1970) at Komatipoort showed that overall prevalence of infection 

at Dennilton resembled that at Komatipoort , while the prevalence in 

Africans at Limpopo was slightly less . Prevalence in the Caucasian s 

at Limpopo wa s about one - third of the prevalence amongst the other 

African groups . 

Infection was highest in Africans in the puberty-adolescent age 

group , i n the Cauca s i a ns in the juvenile-adolescent age range . 

Except for African female s at Limpopo there was a male bia s for 

high rates of infection in all study gr oup s . 
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Mean egg counts for African males at Dennilton and at Limpopo were 

similar . These groups had lower counts than those at Komatipoort . 

Caucasians at Limpopo had relati vely low egg counts . 

Haematuria was heaviest at Denni l ton , b u t at bot h study centres 

haematuria was heavier than at Komatipoort . All urine specimens at 

t he two study centres had some range of turbidi ty . 

existed between grades of haematuria and egg counts . 

No correlation 

The haematology studies indicated that sedimentation rates were 

lower for both ethnic groups at Limpopo than at Komatipoort , with 

some high va l ues in Caucasians with S . mansoni and mixed infections . 

All v a l ues for other tests were within th e norma l range of values 

with no apparent anaemia found an ywhere . 

Mean eosinophile rates were higher amongst all Africans than in 

Caucasians . 

ASSESSMENT OF RESULTS OF 
CH EMOTHERAP Y I N STUD Y AREAS 

The results of mass chemotherapy can be divided i nto short and 

l ong-term categories . 

Assessment of the short - term res ults of chemotherapy in the study 

areas as compared with results obtained in similar short-term 

studies in Swaziland was as follows : -

No h aemato l ogy or biochemical s tu dies were carried 

out in Swaziland . However , the results for the 

study areas of Limpopo and Den~ilton did not show 

greatly significant changes for haematology values 

before or after treatment , as compared wi th the 

accepted normal values for healthy individuals . 

There was some speed-up in sedimentation rates at 

about one month after treatment and white blood 

cell counts (WEC ) rose after a week in patients 

treated at Dennilton with sub s equent decrease some 

time afterwards . 

Transaminases studies did not show much divergence , 

p re - or post-treatment , from accepted normal values 

V 



for either study area . It could be that the tests 

employed are not sensitive enough to record 

significant changes . Th e disease , or the drugs 

used may not have, in fact , upset the biochemical 

balance of treated patients sufficien tly for this 

to become apparent . 

There appears to be a very good response to 

therapy . About BO% patients became negative for 

viable eggs usually one month after treatment . 

Thi s trend was maintained or even increased for 

Dennilton Group "A 11 and for the Limpop o wher e 

nearly al l patients treate d became negat i ve within 

3 months and remained so for 6 - B months after 

tr eatment . For Swaziland the trend was a little 

differ en t as an incre asi ng number of patients 

again became positive for viable eggs over a 

similar period . 

MacDo nald (19 65 ) calculated the p robab ilities of success of four 

ap parent ly equivalent control measures . He showed that reduction 

of contamination and exposure would be too inefficient and slow to 

influence transmission , this has been experienced at Limpopo , where 

each family had a pi ped wa~er su pply and waterborne sewerage , ye t 

th e disease prevalence remained a t 231 per l ODO . Mass chemotherapy 

alone was responsible for reducing the mean prevalence from 231 to 

77 p e r l 000 within 4 months , a nd maintained this rate over 

c onsiderable periods of time by sequentia l tr ea t ment . Later when 

p eriodic snail control was combined with therapy prevalence was 

reduced to its lowest point , 33 per l ODO . Eased on the new 

infec tion rate during the early y ears of control , the prevalence would 

h ave doubled it se lf in 10 years in the absence of control by 

ch emotherapy and later by chemotherapy plus molluscicides . MacDonald 

( 1965 ) considered t hat a reduction of preva l ence in a popul ation to 

10% was the breakpoint from where reduction could proceed to 

eradication within 4 - 5 years. However, at Limpopo eradication was 

not complete after 10 years although the prevalence had been reduce d 

t o 8% . 

Vl 



The external appearance of eggs excreted changed after treatment . 

These were seen to be dead and deformed in urine specimens and 

rectal biopsies . Some dead and black eggs continued to be excreted 

in urine , a normal occurrence after successful treatment as confirmed 

by Weber , Blair and Clarke ( 1969 ), and Jordan ( 1967) . By standards 

used elsewhere , where the degree of success was judged by interrupted 

egg laying ( MacDonald , Clarke_, Gaddie and Atkinson (19 68 )) , 

control by chemotherapy at Limpopo was successful , excepting for the 

group of older African women , in whom reduction in egg excretion had 

not yet reached the breakpoint , and the p arasite pool continued . 

The schistosomicide used at Denn ilton and Limpopo was hyc anthone , far 

superior to any available to MacDonald in 1965 . He maintained that 

therapy to be successful as a control measure must be systematic , 

regular and supplemented by other intensive meas ur es to reach the 

breakpoint and proceed on to eradication . This was true for Limpopo . 

The a dv antages of chemotherapy were found to be ease and speed of 

administration of the. new schistosomicides used , particularly 

hyc an tho ne in a single parentera l shot and ambilhar in an oral co u rse, 

when compared with the longer courses needed for the antimonials 

accompanied by greater risks and lower cure rates . 

Some of the negative factors obscuring priority rating for control 

oT the disease are firstly the physical tolerance or lack of external 

manifestations in many s uffer ers . The dang ers of treatment based on 

the peculiar intravascular and intratissue parasitosis has also 

resulted in a cautious approach . So has the long list of natural 

contraindications to treatment , the chief being an ac ut e tender liver . 

Liver disease of many causes is common in 

presence must be heeded in chemotherapy . 

the African , and its 

For this reason polypharmacy 

during treatment , including use of hepatotoxiL drugs , must be avoided . 

Ano ther factor influencing the official attitude to therapy is the 

possibility of a cured person becoming reinfected on immediate ret ur n 

to an endemic area , with possibility of " l ost immunity" after his 

worm load is killed off . At Limpopo and Dennilton it has been shown 

that the possibility of reinfection can be discarded for a~ least 

6 - 8 months after therapy . Work elsewhere ( Jordan (19 67) : Cook , 

Jo rdan and Bartholomew (1975)) confirms the existence of a re­

infection-free period of even longer duration following successful 
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therapy . This gives time in which to space sequential therapy at 

economic intervals . One of th e most important factor s to contend 

with in the control of bilharziasis is that the di sease increases 

with efforts to improve the agronomy. The great man-made lake s 

of Africa, of vital importance to th e popul a tion, have all 

incre ased the health problems, including b il harziasi s . 

In the absence of statistics on the subject the economic impact of 

the dise ase on the national productivity of the population of 

Sou thern Africa is difficult to d e termine . However , it has already 

been estimated that there are 11 , 25 million s ufferers and that about 

one-third of the subcontinent is endemic t o bilharziasis . An 

estimate of losses based on two days per annum by ~ach person sick 

from bilharzias~s shows that the total loss on the subcoMtinent 

could amount to US% 71 337 500 . Compa re this estima te with estimates 

of lo sses calculated by Wright ( 1968) of% 445 866 945 for all Africa, 

and% 641 790 130 for the world . T he cost of t h e 10 years control 

progr amme for Limpopo was approximately US% 1 , 95 per person 

protected: the short-term therapy at Dennilton cost about$ 3 , 07 per 

person treated. 

FUTURE DEVELOPMENT AND INVESTIGATIONS 

F uture development of control measures could be by a pplication and 

intensification of environmental and soc ial improvement , research 

and development of new schistosomi~id e s and molluscicides and the 

developm ent of an effective vaccine . Adaption of biologic a l control 

to local conditions would be of secondary i mportance . 

Sugg es tion s for future investigations are as follows : -

a) To establish the priority of bilharziasis 

as a d ebilita ting disease, par al lel studies 

should be set up in diff eren t parts of 

Africa . 

b) Groups observed in the past, studied by 

Pow e ll ( 1 967 ) a nd Walker et a l (1970 ) and 

others should be studied again to determine 

the progressive results of the disease . 
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c) I ntensive study of all schistosome species , 

avian, animal and hum an , in situ i f pos sib le, 

to establish disease response and determine 

it s relation to worm load. Thi s could 

possib ly accelerate the discovery of th e 

immunological response from which a vacc ine 

may result . 
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l . l 81 LHARZ IASIS AS A WOOLD ffiOEi..EM 

There can be no doubt that bilharziasis is at present one of the most 

important problems in tropical medicine , if only considered in terms 

of total numbers of sufferers . 

Wright ( 1968) states in a global appreciation that bilharziasis is 

endemic in 71 Countries or islands having a tota l population of l 362 

million . Of this total 592 million are exposed with about 124 million 

actually infected . 

On the African Continent alone he estimates that 226 million are 

expo sed to infection out of a total population of 308 million . He 

calculates 91 million are actually infected . On the basis of these 

figures the probl em is indeed formid ab le on a world-wide front. 

Refer to Table l " Bilharziasis : World , Africa and Subcontinental 

Populations at Risk 11
, page 3 . 

l • 2 THE ffiOBLEM AS RELATED TO THE tf"R I CAN $.JBCOO INENT 

I ncluded in the study are all Afric an countries south of approximately 
0 

7 lat , as follow s : -

Angola 

Botswana 

Lesotho 

Malawi 

Mozambique 

Republic of South Africa 

Rhodesia 

Swaziland 

Zambia 

This will be referred to as the " subcontinent" . 

HISTO RICAL NOTE 

F rom the earliest publications of Harley ( 1864) setting out the cause 

of endemic haematuria in tbe Cape and Natal to the present d ay , many 

pro minen t inv~stigators in South Af rica hav e recorded their data on 

several aspects of the di sease and many international congresses held 

he re have made contributions to the understanding of the disease . 

( See Annexure 11 A11 Listing of prominent early South African authors). 

Yet basic data on the epidemiology and p athology of bilharziasis is 

still incompl ete . In these circumstances some quantific ati on s on the 

impo rtance of the infection are justified to provid e a basis for 

priority . 



TABLE l 

BILHARZIASIS 

WORLD , AFRICA AND SUBCONTINENTAL POPULATIONS AT RISK, IN MILLIONS 

REGION POP ULATIO N EXPOSED INCIDE NCE % RANGE I NFECTED 

( l ) WORLD l 362 592 124 

( l) AFRICA 308 226 91 

( 2 ) SUBCONTINENT 

Malawi 4-t (1 965) 3t ( 60/100 ) 2¾ 

Mozambique 8 (1970) 3 (23/100) 1¾ 

Rhodesia st (1971 ) 3t (1 5/90 ) l¾ 

Republic of 
South Afric a 22 (1971) 6 ( 5/95 ) 2¾ 

Za mbia 4 (1970) 2t ( 3/60) 3 
4 

Angola 6 (1970) 2 (7/ 60 ) ¾ 
Al l Other States st (Est.) 1t (2/60) 1 

2 

TOTAL FOR .sst 22 11t SUBCONTINENT 

( l ) Taken from Wright (1968) 

( 2 ) Quant ifications based on personal communications 

w 
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1 . 2 . 1 THE SJBCOO INENT AL COOEXT 

Table 1 on page 3 shows quantifications , based on persona l 

c ommunications , for the study area on the subcontinent . Approximately 

22 million persons , in a total population of 55 , 5 million , are exposed 

to bilharzial infection , while 11, 25 mil l ion can be considered as 

infected . 

A further breakdown of prevalence of the disease by Country gives an 

i nsight into the problem o n a nat i onal basis . 

REPUBLIC OF $oUTH AFRI CA 

An estimated 2 , 25 milli o n persons are infected out o f a total 

p opulation of 22 million ( 1973 ). The incidence of both forms of the 

d isease may range from 3% - BO% i n endemic areas . 

Porter ( 1938 ) was the f i rst to o utline t he endemic areas . ( See 

Ann ex ur e "B " Bilharziasis : Distribution according to Porter 1920 -

1 938 ). Unfortunately , most early work does not give actual prevalence 

in the various areas . Porter defined these by vector snails shedding 

cercariae . According t o her distribution of S . haematobium in the 

Cape wa s restricted to the Eastern Province with heavies t infections 

at Port Elizabeth and Ki ng William ' s Town . All but the mountain 

areas of Natal were infected with S . haematobium . The heaviest 

i nfections were found near Durban along the Nor~h and South Coast 

coinciding with the agricultural and sugar growing area s . The most 

h eavy and extensive S . haem atobi um infections in the Transvaal were 

reported from the Limpopo and Crocodile River systems . No infection 

was found in the Vaal River basin or on t he Witwatersrand , although 

S . ha ematobium was Teported from Krugersdorp , Klipspruit and 

Muldersdrift . 

She a lso established that S . mansoni infections in Natal were present 

in Durban , Umvoti, Verulum and Tonga at , and in the Tra nsvaa l at 

Brakpan (an obvious error ) and Dogie s River at Onders tepoort . The 

sparse distribution of this s pecie s was thought to be due to its 

recent introduction into the Southern part of the subcontinent. 

Cawston (1930) and Porter ( 1938 ) reported finding S . j aponicum near 

Durb an . Both thought this to be an accidental occurrence, and was 

prob ab ly a spurious infection of S. margriebowei . 

Acco rding to Pitchford and Geldenhuy s (1960): Pitchford (19 68 ) and 
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Davis ( 1968) , present day distribution of S . haem atobium infections 

follow this outline with small variations and only slight geographical 

extensions , al though decreasing prev a lence of both species have been 

reported from the areas round Umtata, King William ' s Town, Uitenhage 

and Humansdor p. Refer to Maps land 2 on pages 6 and 7 outlining 

present distribution of snail vectors and bilharzial infections of 

both species . According · to Davis ( 1968 ) snail vectors of 

S. haematobium have a larger distribution than the disease , but follow 

Porter ' s delineations with some new areas on the Vaal tributaries . 

Geographical distribution of S . mansoni infections have increased 

t hroughout the lowveld of the Transvaal and coast of Natal up to the 

borders of the Transkei . The snail vectors of S . mansoni , being more 

susceptible to extremes of climate , are more limited in di stribution 

than those of S. ha ematobium . 

A further spread of vector snails . and disease would be related to 

extension of human activity , although Pitchford and Visser' s (19 69 ) 

investigations show this to be unlikely to happen in the new catchment 

areas constructed on the Orange River . I n spite of lack of 

comprehensive data , it is felt on clinical grounds that the prevalenc e 

and pathology of S . haematobium are increasing ( personal communications 

( 1963 - 1969) ) . Only in the tail end of infect ion towards the Transkei 

hqs any recession of the disea se occurred ( Pitchford and Geldenhuys 

( 1960)) . Surveys carried out during 19 63 - 1969 while monitoring 

clinical trials on groups of school children in endemic areas confirm 

these observations . Pitchford ( 1968) rem arked that the " Schistosomes 

are experiencing a population ex plosi on °. 

Never has the~e been such a divergence of medical opinion on the 

importance of a dise ase which all research workers admit has the 

greatest distribution of all tropical di seases . The Symmers liver 

and Car Pulmonale are not commonly reported ( Bnagwandeen (19 64) : 

Schneider ( 1970 ): Winshi p et al ( 1969 )). Diffuse lesions in the 

urinary tract and c alcif ication of the bladder are far more common 

( Bhagwandeen (1967) : Kisner (1952 )). Hydronephrosis and renal failur·e 

may be responsible for the seve.ie results of obstructive uropathy 

seen , although secondary infect ion has a l so to be consider e d. Large 

nu mbers of individual focal lesions in genitalia and elsewhere are 

reported in both male and female patients (Gi bson (19 25): Ch a rlewood 

et al (19 49 ): Jopling (19 58 ): Schneider (1 970 )). Bilharzial allergy 
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( Katayama Syndrome) is thought to be uncommon (L urie ( 1953): Walt 

(19 54 ): Lachman (1961)) . Physical fitn ess and intelligence are not 

impaired according to Walker et al (1 970 ), nor can any deaths be 

directly attrib uted to the dise ase (P owell (19 67 h Wa l ker et a l (1970 )). 

Phy sicians such as Powell (1 967 ) contend that bilharziasis is not a 

serious diseese . Surgeons and urologists as Winship et a l (1 969 ) and 

Kisner ( 1952) agree that it is . All accept that the existing data i s 

inadequate . 

RHoo ES IA 

Fr om Rhodesia there is more positive evidence in the l iterature 

p ublished of the grave sequelae of bi l harziasis . Data compiled from 

pe rsona l communications (1 963 - 19 69 ) show that the prevalence of both 

fo rms of the disease is about 30% throughout the Country . This 

confirms early observ ations made by Turner in 190 8 . The pathology is 

far more serious than that attributed to the disea se in South Afri c a 

( Gelfa nd (1 968 ): Simpso n (1965): Harve y et al (1 960): Dukes et a l 

( 1970) : Kingsley (1 969 ): Levy et al ( 1969 ): Clarke et al (1 970 )~ 

Zilberg (1970 )). Gelf an d an d these authors have published in detail 

t he results of bilharzia l infection , but make some distinction between 

pathology as seen i n whites and in blacks , the l atter having more 

grave sequelae . 

fvbZAMBIOUE 

Th epreva l ence of infecti on in Mozambique , as estimated from personal 

communications (1 963 - 1969), exceeds 22% . S . haematobium infections 

are more prevalent than~ - mansoni . Turner (1908 ) reported an overall 

prevalence of 25 , 8% S . haematobium infection in mine l abourers 

r ecruited from the 11 East Coast". There is lack of detailed data on 

pathology. Pr ates ( 1948 : 1 961 ) and Prates and Gillman (1959) consider 

th is to be serious and commented that the relationship between bladder 

carcinoma and calcification of this organ in Mozambique was significant . 

MALAWI 

An estimate of the prevalence of infection , based on personal 
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communications (19 63 - 1969) in Malawi i s 61% , with perhaps close 

parity in both infections . Turner (1 908 ) had already reported 36 , 3% 

infections of S . haematobium in mine labourers rec ruited from the 

Lake , while Wiltshire (1925) found an incid ence of 1 6% S . mansoni . 

Th ere are n o pu blications dealing speci fically with the patholo gy 

o f bilharziasis in Mal a wi . 

ZAMB I A 

The overall pr evalence of bi lharziasis as ba se d on pe rsona l 

communications (1 963 - 19 69 ) is estimated to be 19%. Statements 

p ubli s h e d by th e Ministry of Health ( 1974 ) place thi s between 20% -

80% in teenagers for 2 · haematobiuM , an d Henders on (1 969 ) reported 

a p reva l en ce of 57 , 7% for 2 · mansoni in limited studies . Pu blished 

d ata on pathology is scant . Bhagwandeen (1 973 ) repo rted bilh arz ial 

pipestem portal fibrosis fro m necropsy studies , although previou s ly 

both Gore (19 68 ) an d Fine (19 69 ) concluded that bilharz ial d isease 

was of no co nsequence in Zambia . 

ANGOLA 

Pr e v a len ce of the di sease is thought to be sporad ic throughout Angola , 

amounting to 1 2% Countrywise as estimated on personal communications 

(1 963 - 1 969 ). Several l ocal foci have h igh incidences . So me pure 

S . mansoni foci exis t , otherw i se th ere is a pr e ponderance of 

S . haematobium . There is a l ack of pub li shed data on pat hol ogy , 

th ough this could be severe when coupled with hi gh incidences of 

S . mansoni . 

SWAZILAND 

Swazi l and has a hign incidence related to seve re patho lo gy which 

res emb l es that found in Soutn Afric a . 

Tu rner ( 1908) found a prevalence of 18 , 1% in labourers recruited 

fro m Swaziland . Eastman - Nagle ( 1Y 56 ) found 23 - 70% S . haematobium 

and 22 - 46% 2 · mansoni infections in surveys carried out in the 

middlev e ld and lowveld . Pi tchford (1 958 ) found inc idences ranging 



from 3 - 75% , related to water surfaces , for S . haematobium with 

low er rates for S . mansoni . 

OTHER COUNTRIES ( SoUTH WEST AFRICA, BoTSWANA , LESOTHO ) 

Since desert or adverse c l imatic conditions ex i st over the 

remainder of the subcontinent , on l y isolated foci of infections 
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are found there , associated with waterholes or along a few permanent 

waterways and swamps . Lesotho can be stated as the only Country 

fr ee from bilharzial infection on the subcontinent . 

1 . 3 Sf ATUS Cf THE DI S::ASE CX\J $..JBCOO I NENT 

I n 1967 an international group of ixperts under the auspices of 

World Health Organisation ( WHO ) introduced the subject of assessment 

of the importance of bilharziasis as follows :-

" Bas i cally , the evaluation of the pub li c he a lth 

importance of an y disease is different ; the 

difficulty is increased when the condition is 

not so lely characterised by acute readi l y 

recognisable aspects of di sabi lity which can 

be counted and measured, and it is worsened 

when disea se typically occurs in places not 

well served by hospitals and pathological 

services ". 

We are still faced with basic lack of essential data on bilharziasis . 

Expert opinions still disagree or contradict each other outright on 

t he importance of infection . Often such opinions are based on meagre 

evid ence or limited studies which relate only to specific areas or 

cond itions . 

However , an assessment of available data which have already been 

briefly reviewed will be made. 



l. 3 . 1 PARAtvETERS Cf' ASSESSf'ENT 

PREVALENCE ANO DISTRIBUTI ON 

PrevalB"lDe rates of the disease for the subcontinent , where these 

exist , have been determined for small areas and groups , such as 
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pupils attending local schools . They are sometimes based on the 

exam i nation of single specimens of urine or faeces only . ( See 

Annexure 11 C11 Bilharzias is : Prevalence , according to published data ). 

Quant i fications based on the s e factors have shown that of the 

subcontinent ' s total population of 55 , 5 million people , 22 million are 

exposed to t he danger of infection , and of these 1 1 1 25 million persons 

could be acti vely suffering from bil harz iasis . ( Table 1 , page 3 ). 

One person in every five could be infected on the subcontinent . 

Wright e st imated in· 1968 that 91 million persons on the African 

Continent were infected with bi l harzi asis . The 11 , 25 million 

sufferers estimated for t he study area on the subcontinent would then 

be 11% o f all sufferers in Africa , including those present in heavily 

infected Egypt . 

Accord in g to quantifications , based on per s onal communications (1963 -

1 969 ), which have already bee n discusse d , the most heavily infected 

Country on the subcontinent is considered to be Malawi with 61% 

sufferers out of a population of 4 , 5 million . This is follow ed by 

Rhodesia with 32% and Mozambique with 22% . 

I t is estimated th a t there are 2 , 75 million infected per s on s in the 

Republic of South Africa . This compares with the num be r infecte d 

i n Malawi . 

These two Countries each ha ve the greatest number of actual sufferers 

on the subcontinent , altho ugh the Repub lic , with a larger population , 

has a lower percentage prev a lence . Swaziland is relatively hea vily 

infecte d. 

Least affe c ted are Lesotho , South West Africa and Botswana . 

The geog raphica l di str ibution of the disease i s ske tched out in 

previous discussions for the subcontinent . Collectively the area 

endemic to bilharziasis is impre ssive . Refer to Ta ble 2 
11 Bilharziasis : Habitable, as related to end em i c areas on the 

subcontinent" , page 1 2 . An e s timate makes thi s over 1 , 5 millio n km 2 . 



TABLE 2 

BILHARZIASIS 

HABITA BLE , AS RELATED TO ENDEMIC AREAS ON THE SUBCONTINEN T 

Mozambique 

Zambia 

Republic of · South Af ri ca 

Rhod esia 

Malawi 

Angola 

Swaziland 

Botswana 

South West Africa 

Lesotho 

Tota l Area 

Desert Areas 

Habitabl e Areas 

5 500 ODO 

1 60 000 

5 340 ODO km 2 

Infected Are a 

540 ODO 

350 ODO 

270 ODO 

210 ODO 

120 DOD 

1 20 ODO 

22 100 

20 ODO 

9 ODO 

1 661 100 km 2 

According to quantifications based on personal communications 

(1 963 - 19 6 9) 
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When the desert and other arid areas of the Namib , the Kalahari and 

the Karoo are exc l uded because of absence of suitab l e water surfaces , 

it becomes obvious that bilharziasis casts a deep shadow over the 

most fertile p arts of Southern Africa where human populations are 

most concentrated . 

A breakdown of the total figure shows that Mozambique and Zambia 

have the greatest areas affecte d by the d isease ( 540 DOD and 
2 

350 000 km ); followed by South Africa and Rhodesia ( 270 000 and 

210 000 km
2

), th en comes Malawi ( a small Country ) and Angola , each 

with 1 20 000 km
2

• Swaziland , Bo t swa na and South West Africa have 

the smallest endemic areas ( 22 DOD, 20 ODO, 9 ODO km
2

), while 

Lesotho has none . 

When surveyed collectively the problem is formidable . Of a total 

p opulation of 55 , 5 million on the subc onti nent , nearly half are 

living in or near endemic areas and are exposed to infection . 

Of the total population 20% or 11, 25 million suffer from the disease 

in various degrees . 

In terms of land area endemic to the disease the situation is just 

as depressing . Of the total habit ab le area comprising 5 340 000 km
2 

about l 661 1 00 km
2 

are within t h e endemic area , i.e ., nearly 31% of 

t he hum an habitable area is endemic for bilh arz i asis . 

DRAMATIC EVIDENCE OF EXPANSION AND INC REASED PREVALENCE 

At the turn of the Century, Turner (1908 ) examining labourers 

recruited for the Witwatersrand Gold Mines , tried to define areas 

wh ere urinary bilharziasis wa s found, while several early report s on 

u rinary infection in British soldi ers serving mainly in the Cape of 

Good Hope were made about the same time ( Felkin (1895) : Stock (1906) : 

Te mple -M ursell et a l (1908)) . Porter (19 38) outlined the geograph ical 

distribution of the two forms of infection in the Rep ub lic of South 

Af rica . 

Since then there has been dram at ic evidence of the geographical 

expan sion of vector snails an d increasi ng rates of preva len ce of 

S. mansoni in Sout h Africa. In 19 08 Turn er stated that ther e was 

same mansoni infect io n pr esent , but that it was confined to the 

lowveld. Cawston in 1930 s t ate d in h~s opinion this form of the 
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disease had been seen only after local troops had returned from 

foreign service in Egypt . 

Orenstein ( 1930 ), Holland ( 1 934 ), Rij per ( 1934) , and Porter ( 1938 ) 

all stated S . mansoni was rarely found . Only after 1940 did Gear 

( 1941 ), Kark et al (1944 ), and de Meillon ( 1948 ) determine i ncreases 

in prevalence o.f S. mansoni infections . Annecke and Peacock (1951 ), 

Pitchford (1952), and Annecke et al (1955 ) have con f irmed this 

increased distribution and prevalence (S ee Annexure "E" Bilharziasis : 

Evidence of increase of~ - mansoni in So u th Africa ). 

No data e x:i...st for any other Co untry to serve as a base line to j udge 

the movement of the diseas8 , and recent surveys are not sufficient or 

extensive enough to give data for accurate comparison . 

Data which have already been di s cussed can be used to describe the 

problem in terms of saturation as relatedto prevalence and distrib u tion 

for the various Countries . 

TABLE 3 

BILHARZIASIS 

Status of prevalence and distribution 
Listed by Country 

Country 

Mozambique 

Malawi 

Rhodesia 

South Africa 

Zambia 

Sw az iland 

An go la 

Botswana 

South West Africa 

Le s oth o 

I ncidence 

saturated : 

saturated : 

saturat e d 
in endemic areas 
but could move 
into new are as 

not saturated : 

not saturated : 

not saturated : 
but nearing thi s 

not saturated : 
rel ative ly small 
areas s uita ble 

not saturated : 

not saturated: 

Nil 
( few imported c a ses ) 

Distribution 

saturated : 

saturated : 

not saturated : 
possibility for 
expansi on in new 
irrigation areas 

saturated : 
with littl e oppor ­
tunity of expansion 
to new ar ea 

not saturated : 

not saturated: 
but nearing this 

not saturated: 
relatively sma ll 
areas 

confined to 
definit e area 

small local areas 

Nil 



MAGNITUDE OF PROBLEM AS EXPRESSED IN 
DI SABILITY ANO SUFFERING 
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Some aspects of the problem as expre sse d in disability and suffering 

on the part of the individual have already bee n di sc ussed in reference 

to pathology of the disease where availab le for a few Countr ies . 

Data on morbidity of bilharziasis on the subcontinent are scant , a 

little mor e is availa b le in individual publicat io ns on org an 

involvement . Some appreciation of disability and su ffering may be 

based on these . 

Fo r the Countrie s mo st seriously affected some refere nces are 

available . Prates (1 948 : 19 61) and Prates an d Gillman (19 59 ) 

di scourse on the seriousness of organ involv emen t in bilhar zias i s as 

found in Mozambique , particularly in regard to the possibility of 

carcinoma of the b l adder . The se ob se rv a tion s have been conf irmed by 

Fraga de Ase vedo et al (1957) . 

For Malawi there is little pu b lishe d d a ta ava ilabl e . Howev er , 

per sonal comm unicatio ns from Bij l (1 970 ) and Tozer (19 70 ) confirm 

tha t there is serious organ involvement in p a tient s seen an d 

autopsies carried out in Blantyre . 

Gelfand (1974) present s the greate s t amount of de tai led p athology 

d 8ta on re c ord , for Rhodesia, to substantiate his emphatic stateme nt 

t hat bilharz ia s i s is a s erious di s order there . He gives data on 

extensive o rga n involvement much of which he maintains is irrevocable . 

He quote s a 1,1% incidence for Symmers liver, mentions the presence of 

bil ha rzial lung di sease and Car Pulmona le, diffu se lesions in the 

urin ar y t ract: including bladder c a lcific a tion (4, 8% ), th e morb idity 

of chronic bilharziasis and hydronephrosis and the poss ibili ty of 

ren a l fai lu re as a r esult of untreated cases . Recent ly there has 

also been published data on the increase of Katayama Sy ndrome caused 

by~- mansoni infection , wh ich a ppr oaches epidemic proportion s . 

( Clarke et a l (1970): Zi l berg (1 970 )). 

Th e morbidity of b ilhar ziasis in South Africa is the subject of 

serious d ispute . Craib (1 968 ) considers that claims of crippling 

effects of bi lh arziasis hav e not been substantiated . Els don - Dew 

(1 947 : 19 58 ) supports these views . Powell (1 967 ) denies that the 

p athology of bilharziasis in the Durban area is serio u s and gives 

evidence that it is a se lf limiting disease , with possibility of 



reversal of early sequelae in later life , but admits that it has 

the largest admission rate at King George ' s Hospital . Walker et 

al ( 1970 ) support Powell ' s statements in assessing the bilharzial 

problem in the Transvaal lowveld . Condemning evidence against 

t he disease comes from surgeons , urologists and pathologists . 
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Kark ( 1962) , Chapman ( 1964 ), Kisner ( 1952 : 1964 ) and Vermooten 

( 1937 ) maintain the seriousness of ureter and kidney involvement 

which does not resolve in later years . Bhagwandeen ( 1964 ) gives 

data from autopsies and necropsies that it shou l d be regarded 

seriously . Gear ( 1974 ) supports this vein and states that it is 

serious even though may be only f or a mi nority who become infected . 

The remainder of the Countries have little published data on the 

description of pathology of the disease , except Zambia . There 

Bhagwandeen (1973 ) has described serious sequelae of bilharziasis 

from necropsy studies , although Gore ( 1968 ) and Fine ( 1969 ) had 

previously denied serious sequelae existed . 

1. 3 . 2 Ca--JCLU SI ON 

With 11 , 5 mil l ion infected persons living on 1 66 1 100 km
2 

of the 

subcontinent there can be very little argument against the 

provision of measures aimed at the curbing of such 2 disease , even 

t hough " ..... only a minority develop serious signs and symptoms" 

( Gear (1 974 )), as this minority can amount to a considerable 

number of human beings proportionately to the 11 , 5 million sick . 

While the geographical distribution of S . ha ema tobium has remained 

c onstant in some areas of the subcontinent during the past 50 y e ars , 

i n other areas it has spread to man-made water surfaces , with 

rising rates of prevalence and in ere a sing pa th ogen ici ty . The more 

severe form of the disease , 2 · man soni , has in the same time not 

only greatly increased in prevalence but has been introduced in to 

extensive new areas with changing ecologic a l conditions . Whereas 

the schistosome worm load may hav e be come stabilised in the black 

population after many centuries of infection resulting in some 

simbio s is, today this balance is rapidly becoming up s et with 

increa s es in water conservation and irrigation farming until 

bilharziasis must be regarded a s an e conomic hazard and an 

occupational risk in the agronomy of all countries on th e sub­

contin e nt. Furthe rmo r e, in a wat e r-hungry l a nd wh e re l a rge 



artificial lakes are being created the non-infected urb anise d 

population is placing itself at increased risk by using these 

potential infection foci for recreational purposes . 

With the possibility of increased p revalence of infection and 

severity of the dise ase , link e d with t he need for expanding food 

produ ction , a method of eradication or control of bilharziasis 

has b ecome urgent . 

1 . 4 CO'JTRQ I S FEASIBLE 

For all the negative probabilities the logistics for schistosome 

populat ion maintenance and increase are simple and d e pend on the 

neces sity for s ome human excreta cont aining schistosome ova to 

reach d ense vector snail populations co - existing with larg e 

concentratio ns of p eop le . 

Control measures can be aimed at breaking this sequence of 

happ en ing s in the easiest and quicke st manner . 

MacDonald ( 1965) constructed a model to assess the effectivene ss 

of control by reference to a curve s howing the progre ss of the 

calculated mean worm load of a theoretical population living 

within the area of a particular control measure . Hypothetical 

progress of one of four apparentl y equivalent control measures, 

i . e., reduction of cont a min a tion , reduction of snai l s, reduction 

of exposure and tre atmen t associated with less exposure or less 

snail s , can be measured on the curv e . The contras t is based on 

the reduction of one of the factors involved to 1/5 of its 

origin a l value. He concluded that the effect of reducing excretal 

contamination to 1/5 its former volume would be almost negligible 

over 20 y ear s . Control of exposure by p ersons to infecte d water 

to th e same degree would also take a p e riod of tim~ , whereas 

reduc tion of snail populations would be equally effe ctiv e , without 

c oercion of th e population or disturbing th e traditional behaviour 

pat tern s . The fourth, that of chemotherapy h a d not been 

adequat e ly assessed at that time . 

He sta te d "The mass treatment of human infections seems, in the 

abstract, a pr omising mean s for bilharziasis control, but alone 

it would not be effective und er presen t conditions . Th e available 

dr ugs ca nnot be counted upon to eradicate human infection s in a 
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larg e enough population of person s treated" . This opinion was 

expre ssed in 19 65 ; since then the synt he sis and development of more 

efficient and easily administere d schistos omi cides changed the 

p rospects of chemotherapy as a potential ly effective control measure . 

The rationale of p l acing emphasis on chemotherapy as a control 

measure , but not ignoring other p e rtinent factors of possible control 

measure s , would rest on consideration of the role hum ans play in 

p erpetuating the schistosome life cycle . 

It seems logical to free the human p a tient from his parasi te pool 

by reducing the longevity of the wo r m, thus improving his own state 

of health and at the same time preve n ting further infection of sna il 

ho sts by suppres s ion of egg excretion . Reduc ti on in numbers of the 

snail host would assist to cut the cyc l e . Prevention of pollution 

of water by hum a n excreta ( or modification of the environment ), 

would control the aquatic life cycle of the sch i stosome . All these 

methods could be adjuncts to control , s houl d the new chemotherapeutic 

agents prove effective . 

Abdall a (1961) stated that eradication was not fe asib le, and that 

c ontro l efforts shou ld be a imed at infection foc i to reduce the 

p rev~lence of bilharziasis , to a po int where it is no longer a maj or 

health problem, including the prevention of transmission by reduction 

o f the lo ad of infection i~ the affected peo ple . However, he 

mentioned that to date no prophylactic drug was available, health 

education fell short , and mollusciciding pro grammes have not yet 

p roved their effec t on tr ansmiss ion. 

1. 4 . 1 ASSESSfv'ENT Cf" COORQ fv'ETHOOS REFffiTED IN LITERATURE 

I n 1973 a WHO Expert Committee reviewed some 25 control progr ammes 

o r pilot p rojects , almost all open to some criticism on l ack of 

ev aluation or compari son data , an a lmost inh eren t condition in a ll 

work done for control of bilharziasis in the past . 

Six of the se control projects use d only mollu s cicides , four attempts 

were by chemoth era py alone , some by use of environmental modific a tio n , 

and several combined two or more control mea su res . 



CONTROL BY MOLLUSOICIOES 

The WHO Expert Committee (1 973 ) r eview referred to analysed 

results of five control progr ammes based only on molluscicides. 

Res ults were based on theprevalence of infection as an indicator 

of ch a ng e that responds most rapidly and because data on this 

was avail ab le . The analysis shows that all five projects had a 

clear impact on lowering the prevalence ofinfection . 

TABLE 4 

CONTROL BY MOLLUSCICIDES ALONE 

REDUCTION IN PERCENTAGE PREV ALE NC E OF BILHARZIASIS 
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Relative Incidence 

Country 

Ghana 

Tanzania 

Egypt 

Egypt 

J apan 

Species of 
Sc hi s to some 

s . haema tobium 

s . haematobium 

s . haematobium 

s . manso ni 

s . ia12onicum 

Mo llu sc icide 

niclosamide 

niclo s amide 

niclosamide 

n i cl o s am id e 

sodium pent a -
chlorophenate 

Ad apted from W. H. O. Tech.S e ries 515 

% After % After 
l Year 2 Years 

41 34 

90 49 

32 36 

73 22 

14 - 20 0 

In addition to the data given above the results on similar 

mollu sciciding campaigns available from Rhode sia ( Shiff et al (~967)) 

were given in some detail. These show year to year differences in 

relative incidence of infection , as well as differences according to 

the kind of irrigation used. These re s ults do not show such an 

impact as those for the five quoted above although various degrees 

of control were established relative to unt reated irrigated areas . 

Results from other mol lu sc iciding projects reported on were evalued 

by a variety of oth er methods. I n thre e instances , Belo Horizonte, 

War rag el Arab and Kyle , satisfying decreases in prevalenc e were 

obtained . 

However, the Expert Committee ( 1973) spec ulated on th e pos s ibility 

of a tendency, r ep ort e d from som e sources , for result s to 



deteriorate after initi a l success due to vari ous assumed cau ses . 

Th ese examp l es give · convincing evidence of the effectiveness of 

mollu sciciding on reduction of pre va lence of transmission which 

ove r a long period will have a beneficial effec t on public health . 

Mollu sc icide s available are shown in Tabl e 5 page 21 . Their 

effe ctiv ity , specific mode of action and effects on s nails and 

other inhabitants of water treated, as well as side effects can 

be gauged from this table. 

All molluscicides are poisonous to varying degrees. Depending on 

conc entration they will affect animal and pl a nt life as well as 

the microfauna and flora of water treate d while concentrations 

remain effectively stable . Th e ir use could als o chang e the snail 
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and other aquat ic s pec i es populatio n in a treated snail habitat. 

Their effectiveness against vector snai ls is determined by 

conc ent r ation depending upon dilution of wate r volume an d flooding. 

Sunlight and suspended matter in the water treated could also 

modi fy effectiveness . 

Clark e and Shiff ( 1968) set out th e rationale of bilharziasis 

control in Rhodesia where snail control operations extended over 

som e 4 ODO sq . miles of territory. The rationale is based on the 

ecological balance between snail , schistosome , and man by 

influ enc ing popul ation curbs on th e snai l by means of molluscicides. 

T he res ult s of control from 19 6 0 - 1966 in the Kyle Dam catchm e nt 

area h as resulted not only in the overall reduct ion of infection in 

each age group of the population but more significantly there has 

been a pr ogressive absence of infection in the younger age grou~ s . 

Cost s were relatively low, but would increase s ignific antly if the 

techniqu e were to be applied to more intensely watered areas of an 

irri gation scheme . 

Pitchford (1962) strongly opposed the use of mol lu scicides in the 

Transvaal lowveld stating 11 th e gen e ral use of mollu s cicides cannot 

be recommended as a reliable method of reducing bilharziasis .... . 

and it is doubtful if the method would be more efficient .. . .. than 

mass treatment ..•.. 11
• 

Endemic areas in the Republic of South Africa and most other 

Countries are too large and inacce ss ible for the profitable us e of 

molluscicides. Not only do the important sm a ller irrig a tion schemes 

become reinfected very r a pidly, but some evid e nce exists on the 



TABLE 5 
SURVEY OF MDLLUSCICIDES AND THEIR PROPERTI ES 

ADAPTED FRO M WHO TECHNICAL SERIES ND . 51 5 

Ch aracteristic 

Active 
In gredient 

Physica l 
properties 
Fa rm of 
te chnical 
material 

Solubility 
in water 

To xicity 

Sn ail LC ~ □ 

{mg/lxh ) 

Sn ail eggs 

LC 9D ( mg /lxh ) a 

Cercariae 
LC

90
(mg/l ) 

Fi sh Lc
90 

{mg/1 ) 

Rats , acu te 
oral , 
LD 50 (mg / kg ) 

Herbicidal 
activity 

Stability 
( affected by ) 

U. V. Light 
Mud,tu rbidity 
p H 
algae , plants 
storage 

Handling 
qu alities 
Safe 
Simple 

Niclosamide 

2 ' 5- dichloro-
4 '-nitro ­
salicylanide 
ethanolamine 
salt 

crystalline 
so lid 

230mg/l 
( pH depend­
ent ) 

3-8 

2-4 

0 , 3 

0,05-0 , 3 
( LC50 ) 

5 DOD 

none 

no 
yes 
optimum 6- 8 
no 
no 

y es 
yes 

N-trity l 
morpholi ne 

N- tr ityl ­
morpholine 

cryst alline 
so l id 

,lmg/1 

0 , 5-4 

2 40 

No effect 

2-4 

l 400 

none 

no 
no 
yes 
no 
no 

yes 
yes 

NaPCP 

sod ium penta ­
chlorophenate 

crystalline 
solid 

33% 

20-100 

3-30 

40 - 250 

none 

y es 
no 
no 
no 
no 

va rie s 
yes 
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Yurim in 

3 , 5-di bromo 
4- hydroxy -
4'-nitroazo 
benzene 

crystalline 
so lid 

very slight 

4-5 

D,16-D,83(L 

1 68 (mice ) 

none 

no 
yes 
slight 

yes 
yes 



inc rease of young highly susceptible snai l populations which can 

result in increased transmission regard l ess of the time of year. 

Neither can molluscicides solve the problem of polluted water 

supplies . Earlier on in 1962 Pitchford outlined the reasons for 

failu re of mo ll uscicides used i n an atte mpt to reduce bilharzial 

prevalence . 
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Type s of irrigation can also influence results , as can temperatures . 

Prin s loo and van Eedan (19 69 ) have dr aw n attention to difference of 

performance of molluscicides on di fferent snail vector s (1 . natalen s i s 

and B . tropicu s ) at various temperature levels. 

Techn iques for the use of mo llu s cicid es in overhead spray irrigation 

areas h ave st ill to be perfected . 

CONTROL av ENVIRONMENTAL MODIFICATION 

Modific ation of the environment can be aimed at the elimination or 

radic al alteration of the snail v ector habitats. Human behaviour 

c an be modified so as to minimise contamination or exposure to 

snail in fested water . 

Good sanitary engineering at the commen cement of construction of 

irrigati on schemes could already en s ure . some measure of success in 

maintaining snail populations at a low level and could result in 

control meas ure s being more effective . 

Succ ess has been reported in reducing the preva lence of the disease 

in the Philippines by elimination or reduction of snail h ab itats . 

Att empts to chang e human habits h ave n □ t been easy , nor has this 

been- shown conclusively to be effective in the control of the disea se . 

Jord an (1967), reporting on progres s of pilot control projects at 

St . Lucia, states th a t the prevalenc e and intensity of 5 . mansoni 

infection was markedly reduced with reduction in frequency of human 

contact with water at stream s after a piped water supply had been in 

operation for 12 months . 

Pit chford (1970) gives det a ils of environmental measure s use d for 

control on an irrigation farm in the Tr ansvaa l lowveld . Piped 

wate r h a d been laid on to villages and swimming facilities provided, 

whil e contact with contaminated water had b een minimised in various 

other way s . He reports a gradu a l d ec line of 5 . h ae ma tobium and 

5 . ma n s oni infection rates i n school children in thes e areas , and 
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in subsequent years children born there showed gradually decrea s ing 

infec tion rates of both parasites . 

Walker et a l ( 1970 ) studied th e prevalence of infection at Komati ­

poort in the Transvaal low veld . Students enroll ed at the African 

Sch oo l came from two villages . "Th e Railway Village " ha d pip ed 

water l aid on to three point s for each hou se and was situated ab out 

two miles distant from the Komati River , hea vily infested with 

E . afr ic ana and~ - pfeifferi , vectors of S . haematobium and 

S. mansoni respectively . Th e second town shi p, named the " Town 

Vill age '' had piped water to one central point from which all 

inhabitants drew water . Th e nearest riv er was fenced against game 

poaching and this acted as a partial human deterrent to access. 

P re v a 1 e n c e of in f e ct i on for ea ch v i 11 a g e was : -

Railway Vill age 

Town Villa ge 

Mal es ( 7-8 years ) 

Males ( 7-8 years ) 

1 □% ~- haematobium 

42% ~ - haematobium 

Th ey state th a t a p iped s upply of potable water a l one does not lower 

pr eva l e nce in an endemic area , thi s should be suppl eme nted by non ­

in fected water supplies for bathing and recr ea tional pu rposes to be 

o f value as a factor in redu c ing transmission . 

Pitchford ( 1958) determined pre va l ence for various human habitats in 

the Transvaal . He found that infe ction r ates for S, haematobium in 

th e Eastern Transvaal , a highly endemic area , were independent of 

wh ether people liv ed on reserves , farm s or towns , nor were they 

correlated with living conditions or water supply , as a ll in­

habitants had free access to highly infected natural or irri gation 

water . With S . mansoni he found th at infection rates were l ow jn 

reserve areas due t o scattered population ~nd small s treams. 

However , where people were concentr ated along banks of streams wi th 

limited wa ter , the rates rose sharply . In irrigation areas rates 

were high. S . mansoni r ates were low in towns with latrines and 

piped water supplies where streams were more distant . 

I n Northern Transvaal he found c6nditions were somewhat similar 

but with low er rates exce pt for some special places having more 

limited water sources . 

In the arid Western Transvaal where natural water suppl i es are 

exceedingly limited serving concentrated populations , the 

S . haemato b ium rates are low , with no cases of 2· man s oni. 



He states that siting of habitations is important and while 

environmental control is expensive the costs are non-recurrent . 

Th e fixture s required consist only of basic water supplies, cheap 

swimming pools and a certain amount of fencing . 

Latrines play very little part in preventing pollution because of 

the promi scuous excretory habits of the black rural population . 

MacDonald as far back as 19 65 was critical of the role th at 
11 improvement of sanitation 11 could play as a method of control . He 

considered that even when a good l evel in reduction of contami­

nation reaching water had been achieved , the number of miracidiae 

in such water could ~emain higher th an the numb er of snails, 

maintaining an unbroken chain of i nfectio n. 

CONTROL BY CHEMOTHERAPY . 

Since 1965 a major deve lopm ent has taken place in chemotherapy 

which had until th en been ineffectual as a control measure because 

of unsuitable schistosomicides. Several new schistosomicides , 

superior to those previously available , have now been developed . 

While none of these can be described as suitable for chemo­

prophyla xis , they seem to hold promise of successful chemotherapy, 

far greater than the older type of schistosomicides for which 

pu Glished data report but small measure of success . Refer to 

Table 7 11 Rating of Schistosomicides for Mass Chemotherapy 11
, page 25 

( Also refer to Annexu re 11 F 11 Schisto som icides and their flroperties ) • 

l~e WHO Expert Committee ( 1 973 ) reported on five attempts to 

control bilharziasis by th e use of schistosomicides alone . Refer 

to Tabl e 6 11 Control by Chemotherapy, Reduction of Percentage 

I ncidence of Bilharziasis 11
, p9 ge 24. 

TABLE 6 

CONTROL BY CH EMOTHERAPY 
REDUCTIO N OF PERCENTAGE PREVALE NCE OF BILHARZIASIS 
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% Pr eva len ce 
after-year s 

Co untry Species 
Ir an s . haematobium 
Brazil s. mansoni 
Egypt Mixed 

Gisa Mixed 

Ad apted from W.H .O. Tech.Serie s 515 

Th erapy 
niridazole 
hycanthone 

t arta r emetic) 
stibophen ) 
hycanthone 

Before l 3-5 
39 l 14 
46 26 

prevalen ce 
declined by 1" 

29 20 



TABLE 7 

RATI NG OF SCHISTOSO MICIDES FOR MA SS CHEMOT HER APY* 

Ant i mon ial s No na ntimo n i al s 

Ty pe o f antimony 
st i bo - l uc a n -

hy c an -Prop e rty schi s t □ - s o diu m n i ri - metri f o - thane 
somiasis tartra t e captate da zo le na te hy d ro - thane 

(i . v . ) 
( i . m. ) 

The r a p e utic effi c acy ; 
c u r e a nd a s s ociated 
eg g r e duc t ion a s . manson i ++- +++ ++ - +++ -

s . ha em atob i um +++ +++ -
Estima t ed pop ulation 
co ve r age b + ++ 

Estimated populat i on 
to l e ra n c e C + +- ++ 

Mode .· o f admin is tr ation d + ++ 

Co s t e +++ ++ 

Ove r a ll rank i ng ( sum o f 
r a n ks for indi vi du a l ' 
prope r ties ) g s . mansoni 9 11 -

s . ha ema to b ium 9 1 1 -

* Througho u t the t able , +,++ ,a n d +++ sign i f y ra nks ,l , 2, 
and 3 r es p e c t i vely . 

a += 0- 4 0% , ++=4 0 - 75% ,+++= 75% . 
b Varies ma r kedly wit h age ;+=D - 3 3%, ++=3 4 - 6 6% ,+++= 66 %. 
c Varies marked l y wi th age ;+=p oor, ++=mo der ate,+++=good . 

Ada p t~d f r om W. H. O. (197 3 ) Tech . Se r ie s No . 51 5 

chlori d e mesy late 

+ - ++ p o o r + - ++ ++ - +++ 
++- +++ ++ - +++ ++ ++- +++ 

++- +++ ++ - +++ ++ - +++ +++ 

++-+++ +++ + - ++ ++ 

++ ++ f ++ +++ 

++ ++ - +++ +- ++ + 

12 not 11 1 2 
a pplic -

a ble 
1 3 1 4 11 1 2 

d += 1 0 da ys ,i . v . or i . m. , ++=5 - 10 days , 
oral or i . m.,+++=short course , no i .v.i. 

e += high,++=moder a te , +++=lo w. 
f An exception ; sp a ced doses every 2 weeks 

X 3. 
g Wh e re a r an ge i s g i ve n the upper ran k 

i s take n 

N 
tJl 



It seems from the small reduction in pre v alence after th2rapy that 

the results were inconclusive , with the exception of the studies 

u sing hycanthone in Brazil and Gi sa . The se showed promise . 

Results obtained in these projects d e termined by decreasing 

prevalence as well as several other projects not mentioned here, 

give the impression that the use of a combination of chemotherapy 

an d molluscicides result s in lower preva l ence over a shorter period 

of time than those obtained from all other control methods. 

I t will be noted that results obtained by use of the modern 

schistosomicides, hycanthone and niridazole , are far superior to 

those reported in the past for antimonial compounds . Their use as 

control measures on a mass sca le, either alone or in combination 

with other methods , should be further investigated . 
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Wh en the advantages of chemotherapy , eit her alone or in combination 

are considered, it is apparent that this method of control merits 

far greater importance th an given it in the past . 

l . 5 ffiOQ\JOS I S CF B I LHARZ I AS I S ON THE SJBCOO I NENT 

Bilharziasis is a growing medica l problem in Southern Africa where 

i t is link ed with an expanding agronomy trying to keep p ac e with a 

rapidly increasing populat ion . At present an estimated 11,25 

million sufferers live on approx im ately 31% of inhabitable l and 

endemic to the diseas e on the subcontinent . 

Bilharziasis is now consid e red to be an occupational hazard to 

irrig ation farm e rs and labourers , and is beginning to affect 

re creational facilities pr ovided in the new man-made lakes. 

Pitchford (19 68 ) states that sch i stosome popul a tions are increasing, 

hence worm loads of individual sufferers must be increasing with 

con seq uential aggra vation of the sequelae of the disea se caused by 

increased ov a excretion. The seque lae are considered by Gear (1 974 ), 

Gelf a nd (1 968) , Prates ( 19 61) and Bhagwandeen (1 973 ) to be serious 

for sufferers , even though these be in the minority of those 

affected . 

Bilharziasis is recognised on a world-wide basis as an incre as in g ly 

de bilitating medical and economic problem (Wright ( 19 68 )), and 

de serving of more effort at control than giv e n at pre sent ( WHO 



(1967 : 1973)) . It is the l ast unch a ll en ged horizon of tropical 

medicin e with a distribution great er than Malaria . The proble m 

is con sidere d so important that WHO has rece nt ly (1975) formulated 

a poli c y to esta b li sh regiona l rese arch l aboratories on a global 

basts charged with finding s olution s to the co n tro l or eradication 

of bilharziasis and other major tropi ca l d iseases . 

l. 5 . 1 PAUC ITY Cf DATA FROM FREVICUS 00\'TRQ FROJECTS 
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Ma cDonald (196 5 ) and others (Pitchfo rd (19 68 ) : Clarke et al (19 68 ) ) 

reported on extensi ve re sea rch condu cte d over several ye ars on 

control measures use d i n the past , mo s tly unsu ccessf ul because of 

time and economic factors involved . He and Abdalla (1970) commented 

on the lack of effic i en t che mot herapy a gent s which limit e d the 

useful pu rpose of this cont ro l me asure at that time . Since then th e 

dev e lopment of· more efficient and easi ly a dminist e red schisto ­

somicides have changed the p ros pects of chemothera py as a potent i a lly 

ef fe ctive control measure. 

An Expert Committee convened by WHO in 1973 reviewed some 25 control 

p rogr ammes or pilot projects , s om e datin g back mor e t han a decade . 

Of these four used chemotherapy only, bu t none were r e po rted from 

the Afric an subcontinent . Th e assessment of nea r ly all was defective 

because of lack of some ba s ic data either before or after control h ad 

begun . 

l. 5. 2 NEED EXISTS FCR WELL fl l>NNEO STUDY Q\J Q-iOOTI-iERAFBJTI CS 

A study planned to provid e such data was desirable , based chief ly on 

ch emotherapy as a control meas ur e . Sufficient basic d a ta could be 

collected before the initiation of contro l measures followed by 

dat a which c6uld s h ow trends by comparison , on impro vement or 

otherwise of he a lth standards of the population involved , including 

short-term effects of the therapy its e lf o n the individu a l treated . 

Such a study would have to be conducted o n a statistically 

significant number of persons , follow e d up for a long enough period 

of time to indicate the l ong-term consequences of chemotherapy and 

oth er contro l measures used . 



The study would show the feasibility of using chemotherapy now 

available for either control or eradication of the disease from 

a community, and for improving the health and well-being of the 

individual without having toxic side effects . The model developed 

and results obtained from such a study could be usep as an example 

for large-scale control projects in Southern Africa . This could 

a l so be useful for the WHO regional research plans to control or 

eradicate bilharziasis elsewhere . 
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CHAPTER 2 

PLAN NING AND METHODS 

OF INVESTIGATION 
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2 . 1 Q-iOICE CF ffiOJECT AREAS 

Two areas were required , the first small , where operational 

techn iq ue s could be applied and work e d out to meet field 

requirements and preliminary comm i tments would be economical in 

case of error . Aft e~w ards th e techniqu es found successful on a 

small scale could b e expanded to suit the requirements of a 

larger area where r esults obtained with a larger population would 

have greater statistica l significance . 

In both instances choice would be determ ined by easy acce ssab ility 

with some isolation to minimi se movement in an otherwise stable 

popul ation . A high rate of infection would be de si rable with both 

forms of the di sease present . Hospital and laboratory facilities 

well staffed would be needed for medical surveillance . 
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These conditions were fulfill ed in two of the centres where clinical 

trial s of new formulae schisto s omicides were proceeding . 

The Philadel phia Mission Hospital at Denn ilton in the Easter n 

Transvaal , with re s tricted population and facilities , would serve 

as the pilot project area , while the Limpopo Irrigation Sch eme in 

Mozam bique , with larg er populati on and ex pand e d facilities, would 

become the major project area. Refer to Map 3 , page 31 "Location 

of Project Areas". 

2 . 2 DESCRIPTI~ OF PROJECT AREAS 

PH11..1.0ELPHIA Mts&ION HosPITAL, DENIHL TON 

The Philad e lphi a Mission Hospita l at Dennilton , where the pilot 

study was conducted , is situated in the Eastern Transvaal . The 

Mi ssion serves as a medical centre with ancillary services for an 

area about 80 km
2 

in which live a popula tion of approxim a t e ly 

25 000, mostly Ndebele and Nor th Sotho Tribe s . 

T he area is just off the hi gh continental pla teau with an altitude 

of about 1 200 m .. Surface vegetation consists of grass savannah , 

interspersed with sparse scrub-b ush. Rainfall, with long dry spells, 

v aries around 350 mm per annum in summer . Summer is very h ot and 

wint er varies from mild to cold. Th ere is no noteworthy river system , 

although severa l small streams are present. Th ese only run when it 

rains . The Moses River is exceptional as it is perennial but smal l 
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and serves as a focal contact for a large part of the population. 

About 35 km to the South l ies the Losko p Dam from which concrete 

channels conduct water to irrigation farms outside the project area . 

Housing is mostly o f the l ocal r ural ty p e , constructed of mud walls 

with thatched roofs . Water for domestic purposes is obtained from 

waterholes alongside streams , there are but few constructed wells . 

Little regard is given by the p opulation to sanitation . 

Students from the Weltevreden School formed the study groups . They 

come from a radius of about 30 km . Two groups , " A" group consisting 

of 56 patients , and " B" of 50, were inc l uded . Many others in the 

area were also treated with schistos omicides . In f 8 ct , most of the 

e a rly s tudies on hycanthone were carried out here (M a ritz ( 1 96 9)) . 

However , the periods of observation of the s e early studies were too 

short for inclusion in the project . No other control mea s ures were 

carried out at Dennilton during t he study period . 

LI MPOPO IRRIGATION SCHEME, fv'ozAMB IOUE 

The Irrigation Scheme lies along s ide the Limpopo River in South­

Cen tral Mo z am b ique, about 160 km from the s ea . The region i s a v a st 

ma rine terrace not exceeding an elevation of 400 m, drained by the 

Limpopo River system. Surface veg e tation co n sists nf typic a l African 

scrub-bu s h. Climate consi s ts of hot s ummer s and wa rm wint e rs. 

Rainfall is torrential , received at interv a l s t h r oughout the summer 

fro m Sept ember to April . Little or no rainfall is received du r ing 

winter . Because of the low, flat elevat i on, the region is inundated 

by heavy r a ins a nd overflow of the Limpopo a nd its tributaries. 

Shang aa n s , of the N9uni ethnic group, inha bit the region . Be fore 

the comm e ncement of the Scheme the population number e d not mor e than 
2 

5 per km . 

Wa ter for the Irrigation Sch e me is fed from an earthen b a rr a g e across 

th e Riv e r for ming a coffer d a~ fro m which wa ter is co nducted by a 

main c a nal co ns truct e d with ea r t h e n l eve es ab o ut 2 , 50 m abo v e g r ou n d 

l e v e l . Fro m th e ma in c a nal wa t e r i s di s p erse d to th e irrig a t ed 

areas by severa l minor c ana l s . Al ongs id e the ma in canal are borrow 

pit s f r o m whic h e ar t h has b een excavate d to b uild th e levees . The s e 

b or row pi ts fo r m p erman e nt seepage areas and dr ain th e hi gh surfac e 

water table . Du r i ng th e yea rs 1965 - 1 970 the area was adv P.rsely 



affecte d by the pa ssa ge of several torn a doe s . The irrigated 

are a , including land on which the villages have been built , is 

about B km wide by 5 0 km l ong , strung out alongside the Limpop o 

River . 

The settled population live in di s perse d villages built awa y from 

the irrigated l ands . Ea ch family has a wel l - cons truct ed br ic k 

hou se with enough rooms fo r family purposes inc luding bath ro oms 

and water closets . Pip e d chlorinated water and electr ici ty is 
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laid on to each house . Sew age disposal is by means of giant septic 

ta nks . There are 14 self-contained villages . In 1963 at th e 

commencement of the study p eriod, the pbpulation co nsist~d of ab out 

l 250 f amilies tQtalling some 7 400 p e r s on s of Caucasians an d 

Africans . 

The Irrigation Scheme is surroun ded by an un con trolled African 

squatter population about 5 times · it s own number , att r acted by the 

ben efits to the frin ge of the Schem e . Primitive living conditions 

here are ref lected in a low genera l stan dard of health . The 

squatter s cu ltivate rice and other crops by poor irrigation method s 

fro m flood and drainage water overflowing from the Scheme . 

Fro m Augu st 1963 to date the se ttl ed population has been under 

constant medical .surve illanc e , particularly for bilharziasis and 

ma laria . Several schistosomicide and mo llu scic id e studi es and 

investigations have been carried out here , to the benefit of the 

populat i on . Supplies of the se product s have u s ually been sufficient 

to carry on periodical control work after the studies h ave been 

comp leted (Ru as ( 1974)) . 

2 • 3 fv'E.11-iOOS Cf I Nv'EST I GAT I CN 

Method s developed at Dennilton , th e pilot p roject are 9 , were 

adapt e d and applied to the majo r proj ect area at Limpopo . The ma in 

differences in techniques and methods were in the limitation of time 

and populati on partici p a ting at Dennilton , whereas at Limpopo 

obs ervations extended over a decade and the total population 

participated . Methods used at Limp opo will be described in full , 

any deviation from these at Dennilton wi ll be commented on 

separately . 
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COLLECTI ON OF SPEC I MENS 

A socio-medical welfare scheme was already established_ at Limpopo 

and all residents had to participate . The first su rv eys were 

compl eted August 1963 t o October 1964 . Surveys then continued over 

a period of 10 years at approximately q uarterly intervals to 

Decem ber 1972 . Altog ether 24 surveys were carried out . 

The large number of person s , varying at times from 5 648 to 7 311 

living at Limpopo , from whom specimens had to be collected , 

requi red the procedure to be extended over a 3 months period at 

each survey . How e v er , as the po p ulation wa s d ivi ded into groups 

for this purpose , each group cou l d be process ed at regular intervals. 

As the Irrigation Scheme is popu l ated by a closed community , 

discipline was no pro blem . 

Al l p ersons were required to report at the central medical clinic 

at given times , when record cards were com pleted for each individual 

indicating name , sex , age , address , period of residence and previous 

history of bi lh arziasis . A sma ll identity card was hand e d to each 

to be produced on subsequent visits to the clinic . Each participant 

wa s examined physically by the medical s taff , including pulse rate , 

heart, chest , liv er and spleen . 

Al though it is known that peak excretion of S . haematobium ova in 

urine from infected persons is maximal around midday , urine spec ime ns 

could not always be co llected at this time because of the vast 

number s involved . However, times of collection of specimens were 

standardised between 10h00 and 15h00 , 

Persons attending each survey were handed two marked and serialJy 

numbered 120 ml screw-topp ed bottles and the serial number noted on 

th e record card . An area wa s marked off with hessian screens behind 

th e clinic building and appropriate furniture supplied , where 

u rination and d efecation into the bottles could t ake place . The 

bottle s were returned and checked by _the medical staff . 

On return of the urine specimen thi s was allowed to stand for not 

more than 30 minutes before proces sing . 

About 50 ml of 2% saline solution was added to each fa eces s pecimen 

return ed and the contents well shaken in the bottle unt il emulsified . 

Rect al biopsy material from a very sma ll number of persons was taken 

from near the mucosal fold of the anterior rectum . Sections obtained 



in this manner were pressed between two glas s s l ides and examined 

microscopically immediately . Rect a l biopsy is painful an d had to 

be discontinued in the interests of individu a l co-operation . 

Biochemical analys i s of blood was done on a limited number of 

persons . For this purpose blood wa s drawn from the p a tient by 

st andard methods into vacitubes packed in ice and taken to the 

Public Health Research Laboratories in Lour enco Marques where 

analysis was commenced immediately . 

LABORATORY TECHNIQUES 

A standard technique was used throughout :-

l OVA 

0 = 
F = + = 
l+ = 
2+ = 
3+ = 
4+ = 
5+ = 

a) Micro sc opic Examination_ of Urin e for 
Schistosome ova and Red Blood 
Corpuscles or degr ee of haematuria (R E C) 

Each uri ne specimen was treated as follows :­

After agitation , 8 - 10 ml was centrifuged in 

graduated conical tubes a t l 000 - l 500 rpm 

for l - 2 minute s . The supernatant fluid (SNE) 

was removed by decanting and a volum E of 0 , 2 ml 

wa s reconstituted with some of the supernatant 

fluid , or with isotonic solution . The re -

constituted specimen was then well sh~ken and 

0 , 0 5 ml drawn off and examined micro scopically 

und er 10 x magnification . 

Resul ts were estimated and reported with the 

following symbols : -

ll RE C 

None F = Oc cas ional 
l 2 + l 2 field or - = - per 
3 to 10 l + = Several per field 
11 to 30 2+ = Numer ou s but not 
30 to 99 crowded field 
100 to 199 3+ = Crowded field - not 
200 to 299 or 100+ macroscopic haematuria 

on 2 days but perhaps visible 
More than 300 on one l ayer of REC after 

or more d ays centrifuging 
4+ = Macro s copic haematuria 

Th e s y mbols g and 0 were and sediment , may 
used after the counts: require dilution to 

g = Mostly ( 50% or more) searc h for eggs 

d ea d or deformed 
0 = Dea d ova only 
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NOTE 

The symbols Q and 0 were used after ova counts to denot e ( a ) mostly 

( or more ) dead or deformed eggs , and ( b ) d ead eggs only . Viability 

was det erm ined by observing embryonic development and flame cell 

mov eme nt , or by hatching test . 

b ) Microscopic Examination of Fae ces for 
Schis t osome Ova 

Examination of fa ece s was based o n a modification of 

Bell ' s Method ( 1963) . A single specimen , mixed with 

saline as already describ e d, was ag itated f o r 15 

minutes . About 50 ml were decanted an d washed 

through coar se gauze wi re to remove the coa r ser 

debris . One ml of the straine d su s pension wa s 

syphoned off and filtere d through Whatman ' s No . 541 

filter p a per and stained in a fl a t bottomed di s h . 

The stained filter pap e r wa s wetted before micro­

scopic examination under 10 x magnification . 

T he estimate d numb e r of ova was repo rte d by cymbals as for urine 

examinations . 

I n some of the earlier surveys faece s specimens were submitted to 

acid ether extraction , when viability of the egg was jud ged by 

d evelopment of the embryonic miracidium . 

C) Haematology Studies 

Ha emato l ogy studies were carried out on a limit e d 

numb e r of p a tient s , values for the components li s ted 

bel ow were determined . 

The Am es/EM ! diagnostic reag e nts kit system was 

us e d, unl ess otherwise stated . ( See Annexure "G" 

In structions for u sing Am es Diagnosti c Reagent Kits) 

Compo nents te sted were as follows : ­

Ery therocyte -Sedimentati □ n . Rates : 
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Normal Accepted Range : Males 0 , 9 - 3 , 7 fema l es 0 , 20 - 9 , 6 

Cl inical Significance : A slow sedimentation rate may indicate 

in flammatory lesions or p rocesses . The speed ma y var y with the 

severity of infection , and presence of excess p l asma protein s may 

i nfluence the r ate . I n t he p rese n ce of liver disease t he rate is 

v ery slow . 

Hae mo globin : 

Ames d iagnostic reagent kit for determining 

haemoglobin values was used . This depends on 

o xyhaemoglobin reaction with co l our stabili ­

zation . values and the res ults are expressed as 

gm% . 

Normal Accepted Range : 

Cl inica l Signif i cance : 

Male 13 , 5 - 18 , 0 gm% 

Female 12 ~5 - 16 , 5 gm% 

Low val ues could indica t e blood loss with 
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anaemia or chronic infection . Abnorm a lly high valu es could indicate 

abnormalities of p u l monary circulation . 

Mean Corpuscular Haemoglobin Concentration ( MCHC ): 

Thi s was determined percentagewise with the following 

formu la : -

MC HC = Hb concentration in gm/100 ml x 100 
Haemo c rit 

T he values us e d were obt a in ed from h aem oglobin and 

hae moc rit values from each p atien t tested . Values 

are expressed as percentage of the total cell 

weight . 

Normal Accepted Range : 32 - 38% 

Cl inica l Significance: A low val ue indicates that the REC is not 

ca rrying its full quota of Hb . 

Haemocrit : 

Packed cell volume ( PCV) was determined according 

to the method of Wintr o be (1 929 ) and expressed as a 

volu me percent of cellular el emen ts of the blood . 

\ 



Normal Ac c epte d Va lues : Males 47% females 42% 

Cl inical Sig nific ance : Values can be looked on as an accurate 

dete rmini ng of the de gre e of anae mi a pre se nt in a pati en t. 

Eo sinophile Counts : 

Eo sinophil e cell s were determi ne d by a differenti a l 

count of th e blood of pati ents . 

No rma l Acc ep ted Value : l 000 per c mm . 

Cl inical Significance : I ncrease d values are taken as a sign of 

immune or alle rgic reactions in a patient , indicative of h e lminthic 

p arasitism . 

d ) Blo od Eioihemical Studies 

Four blood b iochemistry comp one nts were st udi e d 

in a limit ed number of pat ients . 

Eilirubin : 

Conjuga t e and total Eilir u bin was determined by 

means of Am es diagnostic r eagent kit for 

measurement of dir ect an d total Bilirubin 

according to the p roced ure of Ma ll oy and Evelyn 

( 1937 ). Valu es ar~ expressed as mg per 100 ml . 

Norma l Accepted Val ues : 0,2 - 1 ,0 mg/100 ml 

Cl inical Significance : Higher than norma l values can signify 

he pat i c di sease or ob s truction of t he bilia r y tract. Hemolytic 

di sease and pulmonary infarction can cause s light e levations . 

Serum Glutamic Oxaloacet i c Tr ansa minase ( SGOT ): 

Th is was determined according to Am es diagnostic 

r eagen t kit using the principle of v an illin 

py ruvate reaction. 

Karmen units. 

Va lues are expressed in 

Norm a l Accepted Range : 10 - 40 Karm en unit s 

Cl inical Significance: Elev ated val ues usually occ ur in acute 

liver disease or myocardial infarction , or in tissue cell damage 

of these organs, this can also indicate damag e to muscle cells 

el sew here . 
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Serum Glutamic Pyruvic Tran saminase (SGPT) : 

Also determined according to Ames diagnostic 

reagent kit as for SGDT. Because pyruvate is 

formed directly at the 4t~ re ac tion , there is 

no need to continue to the fina l procedure as 

for SGOT . Values are expres se d in Karmen 

units . 

Normal Accepted Range : 8 - 35 Karmen units 

Clinical Significance : Elevated SGDT/SGPT values are usually 

l inked in diagnosing disease or damage mainly to the l iver , also 

to the heart . In ac ute l iver disease SGP T results are usually 

higher than SGOT . 

Serum Urea Nitrogen (SUN ): 

Determined according to Ames ser onic diagnostic 

reagents kit , based on reaction o f diacetyl 

with urea in the presence of a colour developer , 

which can be measured on a colorimeter. Value 

is expressed in mg/100 ml . 

Normal Accepted Range : 8 - 18 mg% (border 18 - 22 ) 
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Clinical Significance : High values may signify renal insufficiency . 

CHEMOTHERAPY TECHNIQUES 

While four chemotherapeutic agent s were used during the st udy period 

at Limpopo, one from Ciba ' s nitrothiazole series , and three from 

Winthrop's thioxanthenone series , the technique of administering one, 

hycanthone (Winthrop) , will be described fully as this was the major 

schistosomicide us ed under the supervision of the author throughout 

the period . It can also be consid ered , through experience, as being 

the most convenient and qui ckes t to adm inister ( Ruas (197 4 )). Also 

hycantho ne has superceded all other analogs in this series . 

Preparation of pati en t 

All mass therapy campaigns must be carried out under the direct 

supervisio n of qualified medical staff, supervised by a medical 

practitioner in person who ha s be en in s tructed in the use of the 

schistosomicide . 
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Mass therapy campaigns differ mainly from sing l e patients reporting 

to a c l inic , in that the latter usually presents with some other 

major complaint and the presence of bilharziasis is then discovered 

and treated , when the patient is in a poor physical state, while in 

former case the majority presenting for treatment are apparently in 

a good phy sica l state . However , precautions must be observed in 

either instance and contraindications ob ser ved ( Refer to Annexure 

" F" Chemotherapy agents available ). Therapy admini stere d under 

these conditions must , therefore , be qualified as " Selective Mass 

Chemotherapy", as unsuitable candidates are referred for treatment 

of other medical conditions before receiving a schistosomicide . 

Approval for immediate therapy dep ends on the ab sence of an acute 

tender liver pre sen t in the candidate, and on a medical history 

excluding any contraindicati.ons to the use of the schistosomicide 

to obviate possibilities of a severe reaction . A drill to exclude 

such candidates in the field consists of rapid and hard palpation 

of the candidate's liver by a medical practitioner and examination 

of the eye for pos s ible signs of icterus , while a case history is 

est ab lished by secondary medical staff . 

Sections of the community to receiv e ther apy were lined up, with 

the sexes se parated , and these prec autio ns applied to each per s on . 

Those selected p assed on for ther apy , those rejected were referred 

for further examination and treatment before reporti ng back . The 

rej ection rate based on the drill outlined above amounted to less 

than 1% at both Dennilton and Limpopo. 

Tech ni que 

Administ r ation of hycanthone was carried out by a medical practitioner, 

or a register~d nurse under his instruction . Hyc anthone mesylate was 

supplied in 2 ml ampoules as a dry, yellow chrystalline pow der , for 

reconstitution with 2 ml sterile water. Th e so lutio n was made up 

fresh every 24 hours . 

Dosage consisted of 3,00 (~ 0,5) mg per kg body weight of patient 

treated to a maximum of 200 mg base, administered as . a sing le 

parenteral dose. Site of the injection was important , as the 

inj ection site can become painful. The site of injection was the 

gluteus minimus muscle high up under the iliac crest. Care was taken 



to avoid intravenous injection . After therapy the patient was 

-placed under house surveillance for 24 hours . Severe reactors to 

th erapy were searched out and observed in the clinic for a further 

24 hours. Reaction of mild nausea and/or vomit occurred in 15 -

20% of recipients , recovery usually occurred on the second day , 
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wi th no medication necessary . A four page medical record was maintained 
for each patient treated . 

2 • 4 SJRVEY LOG I STI CS FCR THE TWO STUD I ES 

Time: Lengt h of survey period s 

Dcnnilton Groups "A" and " B". 

Surveys and tests were carried out during the months and years 

li sted :-

l. Janu ary to June 19 63 6 . November 1965 

2 . March 19 65 7 . Feb ruary 1968 

3 . Jun e 196 5 8 . March 19 68 

4. July 1965 9 . April 1968 

5 . October 1965 

Limpopo 

Surveys and tests covered a period of 10 years, carried out at 

approximately quarterly intervals from August 196 3 to September 

1 972 , and involved the total population of 7 311 . 

1st Aug 63/0ct 64 9th Sept 67/Dec 67 17th May 70/Aug 70 

2nd Nov 64/Dec 65 10th Jan 68/Apr 68 18th Sept 70/Dec 70 

3rd Aug 65/Dec 65 11th May 68/Aug 68 19th Jan 71/Apr 71 

4 th Jan 66/Apr 66 12th Sept 68/Dec 68 20th May 71/Aug 71 

5th May 66/Aug 66 13th Jan 69/Apr 69 21st Sept 71/Dec 71 

6th Sept 66/Dec 66 14th Ma y 69/Aug 69 22nd Jan 72/Apr 72 

7th Jan 67/Apr 67 15th Sept 69/Dec 69 23rd May 72/Aug 72 

8th May 67/Aug 67 16th Jan 70/Apr 70 24th Sept 72/Dec 72 

Th e processes repeat e d at each test period for each person t e sted 

were:-



PARASITOLOGY STUD I ES : 

consisting of collection and preservation of 

urine and stool specimens from all persons in 

community; 

centrifuge and prepare specimens for examination : 

microscopical examination of specimens under low 

power (10 x magnific a tion ): estimation of 

numbers of schistosome ova , with v i ability ; 

recording of results for each person tested . 

HAEMATOLOGY STUDIES: 

the components which were studied in a random 

selection of · patients -

erythrocyte-sedimentation rate 

haemoglobin 

MCHC 

haemocrit 

eosinophile counts 

BLooo BIOCHEMISTRY STUDIES: 

compon ents stud ied in a random se lection of 

patients were -

bilirubin 

SGOT 

SGPT 

SUN 

CHEMOTHERAPY: 

all person s found po sitive at eac h test were 

tr eated with a schistos omicide. 
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To tal proc esse s carried out during 10 ye a r s 

Total population re-examin e d x 24 

Parasitology studi e s (u rines and 
stool s ) 

Hae matology studies (5 components ) 

Blood biochemist ry (4 components ) 

Tr eatment of posi iive pat i ents x 24 
(4 schistosomicides) 

of s t udy 

7 

1 63 

12 

12 

20 

43 

311 

ODO (1 10 8 ) ( X ) 

050 806) ( X ) 

0 50 901) ( X ) 

400 (l 750) ( X ) 

I n a dd1~1on tne Author monitored the Winthrop Clinic a l Re search 

Programme for Schts to som icides for Southern Africa in which 10 050 

patients received ther apy , mainly with hyc anth one, observed an d 

followed - up for varying period s up to 18 months . Th ese drug tria ls 

were carried out under hi s ins truction and su pervi s ion, and the 

reco r de d dat a computerised for s ubmission to Dunlop Co mm i ss i on on 

the Safety of Drugs (Lo n do n ) for the regi strat ion of hycanth one 

fo r sa le under the tr ade name "Etrenol ". 

Note (x) Signifies nu mber of pr oc ess e s c a rried 
out or per s on a lly sup ervi se d by Author 
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3 . 1 DE.NN ILTON·: 

PREVALE NCE ANO INT ENSITY OF BILHARZIASIS 

Prevalence of infection was not e stablishe d for the Dennilton 

population prior to the com men ceme nt of the study which commenced 

with clinical trials on new schistosomicides . Groups of school 

c hildren were tested , tho se not excreting ova were rejected for 

further observations , while those found positive were treated and 

pl aced under observation for varying lengths of time . Con sequent ly 

some basic data are lacking on the preva l ence of the dise ase in the 

pilot project area . For these reasons Denni l ton cannot be u sed as 

an example of control methods , only as a pilot study for the 

comparison of data values in infected persons pre - and post­

tr eatment , and as a control to check the course of events within a 

small population subjected to chemotherapy of a particularly 

effectiv e new schistosomicide , hycanthone . Only Afric an school 

childr en at Dennilton participated in this study . Two groups were 

cho sen because of continuity of follow-up tests after therapy . 

Th ese were designated 11 A11 and 11 B 11
• 

PREVALENCE FOR BOTH SPECIES OF BILHARZIAS IS 

Prevale nce of bilharziasis in the Denn ilton area has been estimated 

o n information avai~able at clinics and out-patients attendance at 

between 60 - BO% of the total population , con1irmed by clinical 

impressions gained in medical examinations made in schools and 

hospital s as a prelude to the schistosomicidal trials . 

PREVALENCE av AGE 

It seems that the older school-going age has the greatest prevalence 

of infection at Dennilton . Frequency distr ibution of the pr evalence 

fou nd in the two group s of students , 11 A11 and 11 8 11 are listed in 

Table 8 " Dennilton : Fr equency distribution of prevalence of infection 

by age in two groups of students ", page 46 . 



TABLE 8 

Den nilton : Frequency distribution of 
prev a lence of infection by age in 

two groups of students 

Group "A" Group "B" 
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Total infected Age 
Group 

Age 
Group 

Total infected Age 
Group 

Age 
Group 

6-11 12-16 9-11 12-16 

56 12 44 16 1 15 

F requency 
d istribution% 21,4 78 , 6 6 , 25 93 , 75 

SPECI ES OF SCHISTOSOME INFECTION 

The species of infection in students st udied a t Dennilton was 

p redominantly 2· haematobium, with only a very small number of 

3 . mansoni appearing in mixed infections with haematobium. 

Estimates based on results of clinical trial s show that these 

mi xed infections could not have exceeded 5% of the project 

p opulation at the time of the study more than a d e cade ago . For 

thi s reason observations were limit ed to 5 . ha e matobium infections. 

Data for the study was baseJ mainly on urine spec imens taken from 

th e students . 

Eoo COUNTS 

Estimates of the number of eggs excreted by individual patients 

wer e carried out on three consecutive days , and recorded in the 

symbols as set out on p age 35. Conv ersio n of these symbols to 

th eir numerical equivalent showed that the mean number of eggs 

exc rete d by pati en ts from Group "A" was 179 viable and 18 dead 

per ml of ur in e , with a range of 1 - 250 . Patients in Group " B" , 

where the ages were higher, excreted less eggs , the mean being 62 

viable eggs per ml, with a range of 5 - 150. Refer to Ta ble 9 

"D ennilton : Vi ab le and d ea d ova excreted per ml of urine, or 

present in rect a l biop s y, of student s in two groups ", page 47. 



TABL E 9 

Dennilton : Viable and de ad ova 
excreted per ml of urine, or present in 
rectal biopsy, of students in two groups 

Group "A" Group " B" 
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Rectal Rectal Mean for 
Urine 

No . in group 56 

Mean ova 
excreted 179/18: 
viable/ dead 

range viable 
1-250 ova only 

REC in urine 3+ 

Bio s 

56 

53 
posi -
tiv e 

Urine 

16 

62/0 : 

5-150 

3+ 

Bio s both 

16 72 

5 120/9: 
posi-
tive 

1-250 

3+ 

The mean excretion for the two groups was 120 viable with 9 dead 

eggs, range was l - 250 eggs . Rectal biopsies from both groups 

showed numerous viable S . haematobium eggs , with about 10% of the 

total present dead in the tissues. 

HAEMATURIA 

Most urine specimens were turbid, with vivid macroscopic haematuria. 

Microscopically the rating was high, 3+ , with much debris which had 

to be diluted for egg counting. 

HAEMATOLOG Y STUDIES 

Only eosinophiles and white blood cells were estimated in the groups 

studied at Dennilton . 

Eosinophile Count: 

71 students in Groups "A" and "B" were tested for eosinophilia . 

Value s obtained for each group were similar and well within the 

normal accepted eosinophile range . 

White Blood Cell/mm 3 : 

Total WBC/mm 3 counts were carried out · on th e two age group s 

comprising Groups "A" and "B". Valu es obtained for Group " A" were 
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almost one - third higher than those obtained for Gr o up t1 Bt1 . 

Frequency distribution of those patients in Group t1 At1 whose values 

exceeded the accepted upper limit of 1 0 000 ce l ls/mm 3 was 16% in 

the puberty - ado l escent age (12 - 1 6 years ) and 5 , 4% in the juvenile 

age ( 6 - 11 years ). Frequency distribution for 14 children in 

Group t1Bt1 shows 7% in the puber t y - adolescent age ( 12 - 16 years ) 

above the accepted upper limit . One patient in th i s group was 

recorded as having an exceptionally " high eosinophi l e count ". 

R e f e r to T a bl e l O II De n n i l ton : Ha em a t o l o gy s tu d i e s an d f re q u ency 

distribution for two groups , Prel iminary Survey ", page 49 . 

8&.ooo BIOCH!MIOAL STUO IES 

Three components were studied in the two groups at Dennilton . 

Refer to Table 11 11 Denni l ton: Blood Biochemical Studies for 3 

compo nents , Preliminary Survey ", page 50 and Table 12 "Dennilton : 

Frequ enc y Distr ibution Blood Biochemica l Studies , Prelimina ry 

Survey and Post -T herapy ", page 51 . 

Bi~1rubin ( total, conjugate): 

BO patients in the two group s were studied for bilir ubin value s . 

Mean values for all ages within the two groups were within the 

normal accepted range, although those for Group 11 A11 were higher 

than Group 11 Bt1. The mean value for both g rou ps was 0 , 5 with a 

range from 0 , 2 to 1 , 2 . 

Frequency distribution for the bilirubin component for all patients 

s t u d i e d in G r o up t1 A t1 w a s 3 5 % w i th in t :1 e r a n g e o f O , 0 - 0 , 5 ; 3 5 % 

within 0,6 - 1 , 0 ; and 30% within 1 , 1 - 1 ,5 . In Group t1 B11 the 

distribution was BB% in the range O - 0 , 5 and 1 2% within 0,6 - 1,0; 

the re being none in the range 1 , 1 - 1,5 . 

SGOT : 

The same number of patients from both groups and ages were studie d 

fo r SGOT values. Values were highest for _Group t1 Bt1 , although these 

were within the normal accepted range. 

was 25, with a range of 10 to 10 5 . 

Mean value for both groups 

Frequen cy distribution of values for patients in Group t1At1 wa s 65% 

within the 10 - 20 units range; 16% within 21 - 30 units; and 18% 

with 31 - 40+. One patient in the latter range had the very high 



Co mEonent Age 

TA BLE 10 

Dennilton : Haematology studies 
for 3 components 

Preliminary Survey 

GrouE GrouE "A'' GrouE 
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''B " Mean for Gro uc 

Haemoglobin 
( gm/% ) 

J uvenile 1 3 , 8 (10-1 6 ) 1 3 , 3 ( 12-14 , 5 ) 13 , 5 (10-16) 
6-11 ( 12) ( 2 ) ( 14 ) 

Accepted 
v alues Pu b - adol 1 3 , 2 (11-1 6 ) 13 , 4 ( 11 , 5 -1 5 ) 1 3 , 3 ( 11 - 16) 
1 2 , 5/1 8 ,D 12-16 ( 4 2 ) (1 4 ) ( 5 , 6 ) 

3 . 
9 1 60 ( 6 6 850 ( 6 WEC ( mm ) Ju venile 500 ? 500 - 8 000 ( 6 

12 ODO 7 200 ) 12 
6-11 ( 12 } ( 2 } ( 14) 

Accepted 
values 9 150(6 500- 7 200 ( 5 500 - 8 175 ( 5 

13 ODO ) 1 2 ODD } 13 
5 ODO -
10 ODO 1 2 - 16 ( 42 ) ( 14 ) ( 56 ) 

Eosinophi l es J uvenile 1(1 } 1(1} 
Accepted 6-11 ( 2 ) ( 2 ) 
v alues 

1 ODD c mm Pub-adol 2 ( 1-6 ) 2 ( 1-f; ) 
1 2 - 16 ( 8 ) ( 8 ) 

Ca l culated from computerised data obtained from clinical research 
pr ogramme Dennilton . 

Monito r : K. Hechter-Schulz. Unpubli she d data on Winthrop Files 
Johannesburg 

500-
ODO ) 

500 -
ODO} 



TA BLE 11 

Den nilton : Blood biochemical stu dies 
for 3 compo nents 

Test Age Gro up 

Bil irubin Juvenile 
6 - 11 years 

(t otal Pu b/ adol 
co njugate ) 1 2 -1 6 years 

Accepted 
v alues 
(0, 1-1 ,0) 

SG 0T 

Ac cepted 
v alues 
( 10-40 ) 

SG PT 

Acc epted 
v alues 
( 8-35 ) 

Juvenil e 
6-11 y ears 

Pu b / adol 
12-16 years 

Juvenile 
6-11 ye ars 

Pub/adol 
1 2 -1 6 years 

Preliminary Su rvey 

Group " A" 
mean(rang e ) 

Group " B" 
me an ( range ) 

0 , 9(0 , 4 - 1 , 2 ) 
12 pati ents 

0 , 2 ( 0 , 2 ) 
2 patient s 

0,7(0, 2-1, 2 ) 
42 pa ti ents 

0, 2 ( 0 , 2-1,l) 
1 4 patients 

Mean for all patients 
mean(ran ge ) 
0,5(L , 2-l, 2 ) 
80 pa tients 

23 (1 4 - 35 ) 27 ( 21-32) 
1 2 patients 2 patients 

20 (1 0-35 ) 32 ( 19-105) 
42 patients 1 4 

Mean for a l l pa tients 
mean ( rang e ) 
25(10-10 5 ) 
80 pat ients 

22 ( 12 - 33 ) 
1 2 patients 

17( 7 - 33 ) 
42 patients 

Mean for all patients 
mean(range) 
20(7 - 33 ) 
80 patients 

pat ients 
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Mean for 2 Groups 
mean(range ) 

0 , 6 ( 0 , 2 -1, 2 ) 
14 patients 

0, 5 ( 0 , 2 -1, 2 ) 
66 patien ts 

25 ( 14-35) 
14 patients 

26(10-105 ) 
66 pat ien ts 

22 ( 12-33 ) 
1 2 patients 

17( 7 - 33 ) 
42 patients 

Calculated from computerised data obtain ed from clinical research 
pro gramme Dennilton . 

Mo nitor : K. Hechter-Sc~ulz. Unpubli she d dat a on Winthrop Files 
Johan nesbur g 



Distribution 

Total 
Bilirubin 

0-0 , 5 

0 , 6-1 , 0 

1 , 1-1 , 5 

SG0T 

10- 20 

21--30 

31-40+ 

SGPT 

10-20 

21-30 

31-35 

TABLE 12 

Dennilton : Frequency distribution 
blood biochemical studies 

Preliminary Survey and Post - Therapy 

Group "A" Group "B" 

Pre­
treat­
ment 

Patients 

19 / 54 35% 

19 / 54 35% 

16/54 30% 

35/54 65% 

9/54 16 % 

41/53 77% 

7/53 13% 

5/53 10% 

Post­
treat ­
ment 

l week 

Patients 

18/54 33% 

24/54 44% 

12/54 23% 

28/54 53% 

16/54 29% 

35/53 66% 

10/53 19% 

8/53 15% 

Pre­
treat­
ment 

Patients 

14/16 BB% 

2/16 12% 

1/1 6 6% 

10/1 6 63% 

Post­
treat­
ment 

l week 

Pati ents 

14/16 BB% 

2/16 12% 

2/1 2 17% 

4/1 2 33% 

Calculated from computerised data obtained from clinica l research 
pr ogramme Dennilton . 

Monito r : K.Hechter - Schu l z . Unpublished data on Winthrop Fil es 
Johanne s bu r g 
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valu e of 105 units. In Group 11 E" the distribution was 6% in the 

rang e 10 - 20 and 63% in the range 21 - 30. 

SGPT : 

Only patients in Group 11 A11 were studied for SGPT values. The mean 

valu e for this group was 20 units, well within the accepted norma l 

ran ge of values. Th e younger age group had higher values, but 

these were still within the normal accepted values. 

Frequency distribution of values for this group was 77% within the 

rang e 10 - 20; 13% within the range 21 - 30 ; and 10% within the 

rang e 31 - 35 . 

3 • 2 LIMPOPO: 

PREVALENCE ANO INTENSITY OF BILHARZIASIS 

The pr eliminary survey preceding chemother apy was conducted during 

the first test period from August 1963 to Octob er 1964, when the 

control programme was commenced. 

PREVALENCE OF BILHARZIASIS FOR ETHNIC ANO AGE GROUPS 

Th e percentage pre va lence found in the te sts s uggest the following 

conclu s ions:-

For Caucasians the pattern of infection was:­

persons 10 - 14 years had the highest prevalence 
of the disease; 

those 1 5 - 19 had le sser prevalence; 

while those 5 - 9 years had almost half the 
first mentioned age groups prev a lence; 

groups with lowe s t prevalenc e were D - 4 and 
20 - 50+ . 

In all age groups the male ratio of infection was greater than 

fe male , about 4 : 1: except for the i nfants where p revalence of 

infecti on for both sexes was abo ut equa l. 
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The pattern of infection in African s wa s different . 

Ages 5 to 19 years had highest p reva lence compared 
with Caucasians in the age group of 1 0 to 19 years ; 

infants up to 4 years (male and female ) had 
relatively high p revalence , much higher than the 
same Caucasian age group ; 

lower prevale nce in Africans was found only in ages 
of 30 years onwards . 

African females were more highly infected than males . 

Africans became more heavily infected at an earlier age than 

Caucasian s , and retained infection longer . 

Male and female prevalence for the first test period were: -

Percentage prevalence by age and ethnic groups , 
pre-therapy 

Cau casian males 

African males 

overall prevalence 23 , 1% 

females 

females 

( extracted from Tables 13A and B, pages 54 and 55 ) 

5 , 8% 

41 , 7% 

Refer to Tables 13A and B " Limpopo : Test Periods, prevalence 

as percentage for ethnic and age groups ; Caucasian and Afr ican" , 

pages 54 an d 55 : also Table 14 " Limpopo : Test Periods , tot a l 

prevalence-and prevalence for males and females of ethnic groups", 

page 56 . 

SPECIES OF SCHISTOSOME INFECTION 

Det a iled observations were made on smal l unselected and random 

groups throughout the area to establish the frequency of either 
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5 . haemato bium or 5 . mansoni infections in the Limpopo populat ion. 

In this surve y no pure cultures of~- mansoni infections were found , 

only~- haematobium infections alone; or mixed 5 . haematobium and 

mansoni infections . Later work did, in fact , bring to ligh t the 

pre sence of pure~- mansoni infections . 

later. 

This will be commented on 

From Table 15 " Limpopo: Prelimin ary , species infection by vill age 

and ethnic group ", page 57 , it will be seen that of 4 723 p ersons 

te sted from 9 village s , 730 or 15,5% were found positive for 



Pc:RIO:J D - 4 5 - 9 
M F M F 

1 2, 3 - 3 , 3 26 , 2 - 6 , 5 

2 2 , 8 - 0 , 0 8 , 2 - 3 , 3 

3 1, 6 - 0,4 11,4 - 1 , 6 

4 o ,o - 0 , 4 4 ,0 - 1,5 

5 0 , 5 - 0 ,5 6 ,4 - 2 , 0 

G l , 0 - 0,5 6,2 - 1 ,0 

7 1,0 - 0,0 3 , 9 - 0,5 

0 1,1 - 0,0 9 , 7 - 1, 9 

9 0,5 - 0,0 5, 5 - 2 , 7 

10 2 , 0 - 0 , 7 6 , 4 - 1 , 4 

11 0 , 5 - 1,7 6 ,7 - 2 , 9 

12 1, 5 - 1,6 2 , 7 - 0 , 2 

13 0 ,8 - ·D ,0 4,6 - 0,5 

14 1,3 - 0,0 4 , 6 - 1 ,0 

15 1,1 - 1,7 3, 9 - 1 , 4 

16 1,3 - 0 , 7 9 ,0 - 2, 5 

17 1,3 - 0,7 9, 3 - 2,8 

18 1 , 1 - 1,3 3 , 5 - 1,4 

19 0 , 8 - 2 , 2 2 , 9 - 1,3 

20 0,0 - 0,9 2 , 7 - 1 , 3 

21 2 , 0 - 0,8 5 , 4 - l, 8 

22 0 , 0 - 1,0 4, l - 1,4 

23 1 , 8 - 1,0 6 , 7 - 2 ,3 

24 0 , 8 - 0,9 6,9 - 0,6 

LIMPOPO TEST PERIODS 
PREVALENCE AS A PERCENTAGE FOR E7 HNIC AND AGE GROUPS 

(A) CAUCASIAN AGE GROUPS 

10 - 14 15 - 19 20 - 29 30 - 39 

M F 1-1 f M F M f 
52,5 - 1 2 , B 42,3 - 7 , 7 16 , 0 - 2, 3 6 , 4 - 2 , 4 

16 , J - 1 , 9 13 , D - 2 , 7 3, 2 - 2, 5 2 , 2 - 1,0 

15,9 - 2, 3 1 0 , 4 - 2 ,0 4 ,0 - 0 , 7 2, 6 - 1 , 0 

9, 6 - 1, 4 B, 3 - 0,8 D, 6 - 0,0 · 2 ,4 - 1 , 0 

6 , 4 - D, 8 5 , 7 - 0 , 7 1, 6 - 0 , 3 1 , 2 - 0,5 

7 , B - 1,0 4 ,2 - 1 , 6 3 , 4 - 0 , 7 1 , 5 - 0 , 9 

4,2 - 1 , 1 2 , 7 - 0 , 0 2,2 - 0,3 0 , 7 - 0 , 0 

7,8 - o,~ 4, 4 - 0,8 5 , 0 - 0 , 3 2, 5 - 0 , 4 

8 ,4 - . 1, 5 3,8 - 1,3 2 , 8 - 0 , 7 1 ,9 - 0 ,0 

G ,4 - 2 , 1 4 , 0 - 0 , 0 2 , 5 - 1,0 l , 4 - l , 3 

1 4 , 8 - 2 , 2 7,3 - 1 , 6 2 ,0 - 0 , 4 3, 2 - 0,8 

8,0 - 0 , 6 6,6 - 0 , 0 3, 4 - 0,0 2,6 - 0 , 0 

6 , 3 - 0 , 3 2 , 6 - 0,4 3,2 - 0 ,4 1,5 - 0,4 

5 ,9 - 1,2 3 , 8 - 0 , 4 1 , 6 - 0,8 0,4 - 1 , 3 

9, 6 - 0 , 6 7 , 1 - 0 , 9 3,6 - 0,4 3,4 - 1,3 

10 , 7 - 4,1 6 , 1 - 2 , 6 3 , 4 - 0 , 8 4 , 2 - 0 , 9 

15 , 2 - 2,8 7,5 - 4 , 3 6 , 0 - 1,3 3,6 - 1, 4 

6 ,8 - 2,1 8 , 4 - D, 5 4, 4 - 1 , 9 2, 2 - 1 ,0 

7 , 6 - 1, 8 5, 4 - 1 , 4 2,5 - 0 , 0 2,1 - 0,9 

4,4 - l , 5 3 , 8 - 0 , 9 3,1 - 0,4 2 , 1 - 0 , 9 

9 , 2 - 1,2 8 , 0 - 2,9 2, 4 - 1 , 4 1,6 - 1,4 

9 , 8 - 1,5 7,9 - 0,5 2 , 5 - 0 ,5 4 , 1 - 0 , 0 

14,6 - 3, 2 6 , 2 - 0 , 9 1 , 2 - 0,0 2 ,7 - 0 , 9 

9 , 7 - 1,9 6 , 2 - 1,0 4 , 3 - 2,1 , 1 ,9 - D,!:I 

Calculated from computerised data of Limpopo Bilharziasis Control Pro ject using hycanthone . 

Monitor: K. Hechter - Schulz . Unpublished data on Winthrop file s Jo hannesburg . 

40 - 49 

M f 
6 , 0, - 3 , 9 

1 , 0 - 1 , 9 

1,7 - 0 ,3 

0, 7 - 0,0 

1,4 - 0 , 3 

0 , 7 - 0 , 7 

2,0 - 0 , 0 

2 , 4 - 0,7 

1,2 - 0,0 

1 , 2 - 0 , 7 

1 , 6 - 1,0 

2,0 - 0 , 7 

0 , 4 - 0,3 

1 , 6 - 0 , 0 

1 , 3 - 0 ,7 

0,9 - 2 , 6 

3, 4 - 1,8 

3,7 - 0,4 

1, 8 - 0 , 6 

3 , 1 - 0 , 8 

0 , 5 - 0,8 

3,1 - 1,3 

3,7 - 0 , 8 

2,7 - 0,4 

50 - + 

M f 
7 , 5 - 4 , 8 

~ . 2 - 0 , 5 

1,4 - 0,5 

0,3 - 0 , 0 

0 , 3 - 0,4 

1, 0 - 0 , 0 

1 , 2 - 0 , 0 

0,3 - 0 , 0 

0 ,0 - 0,0 

D, 3 - 0,0 

2 , 0 - 0 , 8 

0 , 9 - 0,0 

0,6 - 0,0 

0 , 8 - 0 , 7 

0 , 9 - 0,4 

1 ., 6 - 0 , 0 

2 ,9 - 0,7 

1 , 4 - 0 ,0 

1,0 - 0,3 

1 , 0 - 0 ,3 

1,0 - 1,0 

1,8 - 0 , 9 

l ,l - 0 , 3 

2,2 - 0,7 

c.n ,,. 



LIMPOP O TEST PERIODS 
PREVALE ~C E AS A. PERCENTAGE FOR ET H~ IC AND AGE GROUPS 

(B) AFRICAN AGE GROUPS 

PERIOD 0 - 4 5 - 9 10 - 14 15 - 19 20 - 29 30 - 39 

M F M F i~\ F M F i~~ F ;~ F 
1 16 , 9 - :..1,1 51,1 - 44, 1. 63 ,l - 58,5 63,5 - 67 , 1 38,6 - ,:2, 9 25,3 - ,:2 , 0 

2 6 ,1 - 6 ,8 24 , 0 - ?.J , l 26 , 4 - 21,6 25,7 - 23,9 12 , 0 - 14,4 6 , 8 - 13,0 

3 .10,6 - 10,9 32, 6 - 31 , 1 26,6 - 34,4 27 , 3 - 20,8 11 , 0 - 14 , 9 5,8 - 9,9 

4 2 , 5 - 2, 1 15,8 - 17,l 28 , 8 - 18,1 19 ,4 - 1 5 ,5 6,S - 8,2 1,8 - 8 , 2 

s 13,2 - 12,2 19,1 - 20,4 lf , 9 - 18,7 13,4 - 1,:, 7 3,Z - 4,9 2,5 - 10 , 7 

6 10,2 - 12, 9 2,:,3 - 18,4 23,6 - 24,7 1 , 8 - 20,0 10,0 - 11, 7 7,2 - 4 , 1 

7 4 , 6 - 9, S 14,5 - 9,2 16,1 - 1 3 , 0 7,5 - 7 , 4 1,2 - 5,4 4,0 - 5,4 

8 8 ' 3 - 19,0 13,2 - 14,l 16 , 2 - 11,2 9 , 9 - 4 ,7 3,6 - 6, 8 6 , 1 - 5 , 8 

9 11,8 - 1 8 , 0 15,1 - 15,3 17 ,5 - 9, 9 4,5 - 8,6 7,3 - 6 , 2 0,6 - 3, 9 

10 22 ,7 - 10,3 13,6 - 14 , l 15,6 - 12,2 12,0 - 8 ,5 3 , 2 - 7., 9 2 , 3 - 3 . ,: 

11 11,6 - 28,6 26 , 4 - 26 , l 22,5 - 22 , 3 12,a - 21,6 5,3 - 9,0 4 , 3 - 8,5 

12 14,3 - 15 , 9 23,0 - 22 ,1 27,9 - 13 ,1 16,4 - 15,3 5,9 - 7 , 8 5,9 - 4, 5 

13 9,7 - 8,3 19,4 - 22 , 7 21,7 - 16 , 9 11,5 - 6 , 8 9,8 - 9, 2 9 , 9 - 3 , 8 

i,: 28 ,1 - 11,1 29,l - 29,G 1 8 ,1 - 21,9 15,5 - 15 ,2 5, 6 - 6, 3 4 , 5 - 5,4 

15 13,5 - 23, 1 33,9 - 32,6 32,0 - 23,6 15 , 4 - 19,4 11 ,1 - 9 , 9 6 , 4 - 11,0 

16 38,7 - 36,4 32,9 - 34,0 26,0 - 31,4 15,2 - 25,0 12 ,7 - 22 ,7 5, 3 - 20,0 

17 41,0 - 37,8 49,1 - 48,0 43,8 - 36 , 7 22,2 - 36,,: 22 , 2 - 18 , 4 1 0 , 4 - 12,2 

18 23,8 - 17, 6 32,0 - 31 ,3 27,3 - 35,0 18 , 8 - 25 ,9 12 ,2 - 10,6 14, 8 - 8,5 

19 18,2 - 20,0 19,9 - 21 , 4 20 ,0 - 25 , l 21,l - 18,7 8 , 6 - 12,6 9 , 3 - 6, 4 

20 17 , l - 10,3 12 , 2 - 22,1 16,4 - 1 8 , 9 13.4. - 11 , 8 12 , 5 - 12,7 4' 7 - 9 , 9 

21 16,2 - 20,0 22 , 9 - 26,8 22 , 7 - 26,3 4 , 7 - 18 , l 4 , 8 - 10 , 9 10,6 - 9,0 

22 12 , 9 - 12,0 22,7 - 23,4 19,3 - 24 , 4 15,0 - 16,1 9,3 - 16,l 6 , 4 - 7, 3 . 

23 17,4 - 28,1 28,3 - 36,2 38 , 2 - 31,7 12,0 - 24 ,7 8,3 - 16, 8 · 7,3 - 9,6 

24 4, 2 - 14,0 21,1 - 27,5 36 , 5 - 33 , 5 34,5 - 23,l 8 ,2 - 17,2 10,3 - 18,8 

Calculated from computerised data of Limpopo Bilharziasis Control Project using hycanthone . 

Monitor : K. Hechter-Schulz . Unpublished data on Winthrop Files Johannesburg. 

40 - 49 50 - + · 

M F M F 
19,2 - ,:2 , 0 14,6 - 17 , 1 

3 , 7 - 14,l 5 , 9 - 10,9 

8,9 - 9,2 2,1 - 2 , 0 

1,0 - 4 , 3 2,0 - 11,l 

5, 3 - 6, 3 1,0 - 0,0 

3 , 0 - 6, 3 4, 5 - 0,0 

1, 9 - 4, 4 0,0 - 0,0 

2 •. 9 - 1,1 5,7 - 2 , 6 

1,0 - 3,3 0 ,0 - 5 , 4 

2, 8 - 3 ' 2 2,1 - 0,0 

6,9 - 3,4 ,: '3 - 2,9 

2 ,3 - 3,8 8 , 8 - 3 , 1 

2,0 - 3, 8 3, 5 - 2,5 

3, 9 - 3, 3 0,0 - 7 ,1 

7,1 - 2,7 5 , 9 - 2,7 

8 , 4 - 11,2 10,1 - 2 , 2 

5 ,7 - 10 , B 7 , 9 - 13,3 

10 ,2 - 11,0 5 ,3 - 8,3 

4,7 - 4 , 5 3 , 0 - 9 ' 3 

7,5 - 4' 3 2,1 - 6 , 7 

4 , 8 - 8 , 2 2,2 - 4,2 

3 , 9 - 10 , 2 11,2 - 4,4 

6 ,7 - 9 ,0 6 ,3 - 4 , 4 

5, 8 - 15 , 9 7 , 8 - 20,9 
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TAnu: 14 

LI MPOPO TES T PERIODS 

TOT AL PREVALE NCE A~ D PREV ALE NC E ron MA LES ANO F[MALES OF ETHNIC GROUPS 

SURV CY TOTAL CAUCAS I Ari AfR I CAIi 
PER IOD IJO . 'f,, MALE 'lo FEMALE % MAL E 'lo f EMALE 

l 
Aug 6) / 0c t 64 1712/7 42 4 2) ,1 G94 / 2802 24 , l 1)2/ 2203 5 , 8 402/1099 36 , 6 404/ 11 60 

2 
Nov 64 /J ul 65 61 0/7 422 8 , 3 217/2813 7,7 40/2300 1 , 7 161/110 2 14,6 200 /11 99 

(4,2 ) ( 1 , 5 ) ( 9, 3) 

3 
Au g 65 /Dcc 65 62B/714 6 , 0 202 /27 26 7 , 4 26/ 22 48 1, 2 182/10 61 17, 2 21 8/ 1108 

( 4 , 6 ) (1, 0 ) ( 8 , 7) 

4 
J an 66/Apr 66 337/694 2 4 , 9 10 7 / 2695 4 , 0 16/ 2260 0 , 7 979/95 9 , 7 119/100 8 

( 2 ,0) (0, 4 ) ( 2 , 6 ) 

5 
Ma y 66 / Aug 66 355/7 020 5 , 1 97/2706 3 , 6 1 8/ 2 )19 0 , 8 10 6/978 10 , 8 134/102 3 

(1,9) (0, 5 ) ( 4 , o) 

6 
Se p 66/Dec 66 397/60 45 5 , 8 102 / 26 03 3 , 9 10/ 221 9 0 , 8 129/976 13 , 2 14 8/ 1047 

( 2 , 0 ) (0 , 7 ) ( 3 , 7) 

7 
J an 67/Apr 67 226/692 9 ) '3 66 / 26)2 2 , 5 7/23)1 0, 3 75/9 63 7,8 78/ 100 ) 

(1,4) (0 ,2) ( 1,8) 

8 
Ma y 67 / Aug 67 319/6a 32 4 , 7 1 26/ 258 7 4 , 9 16/2332 0,7 86/930 9,2 91 /98 3 

( 2 , 2 ) (0 , 6 ) ( 3 , 1 ) 

9 
Sep 67 / De c 67 277 /61, 58 4 , 2 06/ 2454 3 ' 5 21/22 03 1,0 79/938 8 , 4 91/96 ) 

(1 , 5 ) (0,8) ( 2 , 7) 

10 
J an 60 / Ap r 68 285/ 66 7-0 4 , 3 91/2510 3 , 6 22 / 22 42 1, 0 86/ 94 7 9 , 1 86/ 971 

( l, 7 ) (D, 9 ) ( 3 , 8) 

11 
Moy 68/Aug 68 466/6703 7,0 144 / 25)9 5 ,7 36/ 2305 l , G 1 26/903 14,0 162/956 

12 
Sep 68 / 0ec 60 329/6)28 5 , 2 87/24 19 3, 6 8/ 2202 0,4 126 /8 23 15 , 3 108/ 884 

13 
J an 69/Apr 69 n o/6J2s 4 , 6 69 / 2381 2,9 7/22 32 0 , 3 108/ 83 4 12 , 9 10 6/ 878 

14 
May 69 / Aug 69 347/632 6 5 ' 5 68 / 2336 2,9 16/ 2192 0,7 11 9/870 13 , 7 14 4/ 928 

15 
Se p 69/Dec 69 430/60 91 7 , 1 91/22 43 4,1 20 / 2167 0 , 9 155/0 17 19 , 0 164/864 

16 
J a n 70/ Apr 70 538/6140 8 ,8 123/22 79 5 ,4 42/ 2148 2,0 156/ 836 18 , 7 217/87 7 

17 
Ma y 70 / Au g 70 688/6 11 7 11, 2 159/2250 7,1 45 / 2137 2 ,1 232 / 85 1 27,3 252/879 

18 
Se p 70 / Dec 70 471/5771 8 , 2 80/ 2058 3,9 21/ 1942 1,1 17)/85 2 20 , 3 197/ 919 

19 
J an 71/Apr 71 330 / 577 3 5 ,7 70/2 121 3' 3 21 / 204 7 1 , 0 10 6/774 13,7 133/031 

20 
Ma y 71/ Aug 71 286/5924 4 , 8 56 / 2137 2 , 6 19/2080 0 , 9 05 / 017 10 ,4 126/ 090 

21 
Se p 71/0i, c 71 387/5907 6,6 ,U/ 21~0 4 , 2 29 / 2038 1 , 4 109/ 010 13 ,3 159 / 901 

22 
J iln 72/Apr 72 360 / 5600 6 , 5 91·,;;,049 4 , 6 19/1980 1, 0 100/77 9 13, 9 146/07 2 

23 
Hay 72/Aug 72 503/5775 8 , 7 110/20GS 5 ,7 27 / 1918 1 , 4 155 / 023 10 , 0 20 3/ 906 

24 
Se r 72/Dr. c 72 5Vi/5640 0 ,4 97/1994 4 , 9 20/19?0 1 , 0 144 / 707 18 , 3 214 / 9)9 

I 

Cn l c uli,lcd f roin compul ric.c- d J.ila of Li mµ'.l pu Oi \l,~rzio •;i:.: Co11 Lrul Projccl 11 ·, in,J hycn n t l, onc . 

t1onitor: K, l!., c h l ur-Schulz . UnpubU 'lhed ti ., tc, on \.I in lhr Gp r i 1,., ~ Joh rrnn eR liu r,J . 
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1, 

41,7 

16 , 7 
(10 , 5 ) 

19 , 7 
( 9 , 6 ) 

11 , 8 
( 5 , l ) 

13,l 
( 3 , 2) 

14,l 
( 4 , 6) 

7 , 8 
( 2 , 2 i 

9 , 3 
( 2 ' 7) 

9 , 4 
( 3 , 4 ) 

8,9 
( 2, 7) 

16 , 9 

12, 2 

12 , 1 

15 , 2 

19 , 0 

24,7 

28 , 7 

21 , 4 

16,0 

1 4,2 

17, 6 

16,"/ 

22 , 4 

22 , 8 



TABLE 15 

LIMPOPO, PRELIMINARY 

SPECIES INFECTION BY VILLAGE AND ETHNIC GROUP 

VILLAGE Caucasian African Total 

s . h s . m s. h s . m s . h S . m 
Positive % Positive % Positive % Positive % Positive % Positive 

GUIJA 97/823 11,8 13/823 1,6 2 9/823 3, 5 3/823 3, 5 126/823 15,3 16/823 

TRIGO 19/179 10,6 1/179 0,5 3/179 1,6 0/179 0 22/179 12 , 2 1/179 

FREIXIEL 21/1220 1,7 4/1220 0,3 219/1220 18 36/1220 2,9 240/1220 19,6 40/12 2 0 

S.JOSE 35/161 21,7 7/161 4,3 0/161 0 0/161 0 35/161 21,7 7/161 

FOLG ARES 68/1874 3, 6 5/1874 0,3 87/1874 4,6 12/18 74 0,6 . 155/1874 8,3 17/1874 

SAGR ES 2 8/3 56 7,8 4/356 1,1 14/356 3 , 9 3/356 0,8 42/356 11,7 7/356 

PEGOES 19/130 14,6 2/130 1,5 12/130 9 , 2 0/130 0 31/130 23,8 2/130 

OURIQ UE 21/237 8,9 0/237 0 0/237 0 0/237 0 21/237 8,8 0/237 

Calc ulated from computerised data of Limpopo Bilharziasis Control Project using hycanthone . 

Monitor : K. Hechter - Schulz . Unpublished data on Winthrop Files Johannesburg . 
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1,9 

0 , 5 

3 , 3 

4 , 3 

0,9 

1 , 9 

1 , 5 

0 

U1 
-.J 



58 

~ - ha ematobium and 95 or 2 , 0% for mixed 5 . ha ematobium and mansoni 

infe ctions . Prevalence of 5 . haematobium infections were alike for 

Caucasians and Africans ( 7 , 6 an d 7,8%), but Afr i cans had slightly 

more mixed 5 . haematobium and mansoni infections than did Caucasians 

(1,1 and 0 , 9% ). San Jo se Village h a d the highest prevalence of b oth 

5. ha ematobium and mixe d haematobium and mansoni infections . Pegoes 

Villag e had the high es t prev ale nce of 2· ha ematobium . The total 

prevalence as a percentage per vill age over the 24 test periods is 

s how n in Table 16 '' Limpopo : Total preva l ence as a percentage per 

v illage for each test period throughout st udy ", page 59 . 

EGO COUNTS 

Data on the numbers and species of ova excreted per per so n are 

available for a group specifica lly observed for this and p resente d 

in Table 17 " Limpopo : Prel iminar y stu dy, egg excretion by ethnic 

group and species , also Haematuria", page 60 . 

Of 27 Cauca sians who had specime ns of both urine and f aeces tested 

on three consecutive day s , 11 were passing 5 . haem at obium eggs in 

u rine and 5 . mansoni eggs were found in the faeces of 15 . Four 

had mi xed infections ; i.e. , haematobium eggs in urine and mansoni 

e ggs in the faeces of the same per son . Thr ee out of four rectal 

biopsies taken from the same gro up were positive for 2 · man s o n i , . 

alth ou gh all eggs embedded in the biopsy tissue were dead . 

Th e average number of eggs excreted per person for 5 . h aematobium 

were 39 viable and 3 dead with a r ange of l to 320 . Viability of 

the eggs was established by the h atch t es t . 

Estimated average number of eggs excret e d per per so n for 2· manson i 

and mixed infections rang e d from l - 108 , no actual counts having 

be en made . 

Seventy-four African s tested under similar conditions excreted an 

aver age of 196 viable and 1 5 dead 2· haematobium eggs in urine per 

person . Some excreted only 2 · man son i eggs in faeces , others 

excret e d eggs of both species . Egg counts r ange d from D - 2 052 

for 2 · hae matobium ; l - 2 for 5 . mansoni and 3 - 12 in mixed 

infection s . Rect a l biopsies were d one on 16 persons of whom 10 were 

positiv e for S . mansoni with a range of 2 - 48 egg s p er biopsy . All 

eg gs embedded in the biopsy tissue were dead . 



TABLE 16 

LIMPOPO 

TOTAL PREVALE NCE AS A PERC EN TAGE PER VILLAGE 

FOR EACH TEST PERIOD THROUGHOUT STUDY 

p~?.IOD 1 2 3 4 5 6 7 6 9 10 11 12 lJ 14 15 16 17 16 19 20 21 22 23 24 

TRIGO DE 1-'0RAI S 16 , 9 9 , 3 3 , 6 4 , 7 1,4 2,B 1 , 8 1,4 0 , 3 0,4 4,7 4 , 6 2 ,1 1,1 1,4 2 , 0 2 , 2 1 , 6 0 , 9 1,2 0 , 7 1,4 0,9 3 ,0 

Et.rif'AGEM 16 , 0 8 , 3 2,0 1,5 1,0 0,5 1 , 1 2 , 2 0,0 4 , 3 2,6 0 , 7 5 , B 0 , 7 2,9 3 ,1 1 , 6 1,7 0 , 9 1,0 1 , 0 2 , 4 

LEO:JDE 20 , 6 6 , 6 2 , 3 3 , 0 4 , 6 3 , 1 2 , 2 1,3 0 , 6 0 , 6 2,7 2 , 6 1 , 1 1 ,7 4,5 3 ,4 3,7 2 , 9 5 , 4 3 ,0 3,0 J , O 3 , 3 3 . 1 

FREIXIEL 22 , 7 B, 3 14 , 7 7 , 2 6 . 4 11,1 4 , 3 3,9 4,5 3,9 B ,·6 B, 6 8 , 4 7,3 13.~ 13,7 15 , 3 12 , 9 11 , 0 9 , 9 10 , 0 10 , 2 1 3 , 3 !B , 5 

S . J . de RIBAMAR 26 , l 1 , 5 6 , 4 1,6 2 , 5 0,9 2,0 1,0 1 , 1 1 , 1 1,0 2 , 3 11 , 0 2 , 1 1,3 1 , 9 2 , 0 1, 9 2 ,9 3,4 3,B 

FOLGA'l ES 13 , 6 3,0 6 , 5 2,4 2,0 2 , 0 2 ,5 1,3 1,5 l,B 3,0 3 , 3 2 ,2 1,5 3 , 5 5 , 4 5 , 3 5 , B 2, 4 2 , B 2, tl 5 ,3 6 , 5 5 , 4 

ShG RES ll , 2 2 , 6 4,7 1,7 0 ,7 3, 3 2 , 4 8,6 7 , 9 6 , 3 8,0 4 , 9 2,5 3,2 5 ,·8 10,0 1 2 , 3 10 , 0 7,6 5 , 4 2,9 8 , 9 9 , 0 l,9 

5 . ~4TiAGO 24 , 0 12 , 6 14 , 7 7 , ~ 8 , B 4 , 8 6 , 7 3, 5 1,0 2 , 2 B, 9 9 , 9 6, 3 3 , 3 3 , 7 2, 5 31,2 1 3 , 3 12 , 7 l~ , 5 12 , 7 7,1 19, 3 2.5,7 

OURI::)U~ 9,4 1, 8 2 , 6 2 , 7 1 , 4 1 , 7 0 , 9 0,6 0,3 1 , 6 7 , 7 1 , 7 0 , 3 0 , 0 2 , 1 1,7 1,9 0 , 4 3,0 0,4 3 , 1 0,9 2, 7 2 , 3 

SRA . de GRACA 22 , 4 8 , 6 5,9 2 , 5 1,3 2 , 2 2,0 1,9 3 , 5 4,1 5,8 2,7 1,7 3 ,1 3,6 4,3 7,5 4,2 2,B 2,2 6 , 6 5,2 7 , 5 5 ,0 

MAGRAGOA 31,6 13 , 4 13,5 B, 7 12,6 6 , 7 5 , 3 12,2 9,7 10 , 5 13, 4 7,9 B, 9 14,0 12 , 0 1a·,4 24 , B 15,7 8 , 5 6 ,6 12,4 9,5 12,7 1 1 ,5 

Sr; ·~i A C Ci"19A 34,2 ll,8 B,l 2 , 7 6 , 0 6 , 5 6,3 2 , B 8 , 4 3 , 5 7,0 2 , 9 6 , 4 6,5 8 , 7 5,1 3,8 3 , 4 2 , 3 3,7 0 , 4 3 , 6 e,6 5,1 

SA'I/TA'I/A 4 3, 9 17, 3 9 , 2 3 , 5 9 , B 7 , 2 3 , 9 15 , 4 5 , 3 5 , 9 3 , 3 4 , 4 3,0 9 , 6 6 , 0 8 , 4 11, 4 B, 5 4 , 1 1 , 6 3 , 5 9,3 3 , 8 4 , 0 

PEGOES 44,7 7,1 B,5 9 , 9 6 , 6 4 , 9 2,B 11 , B 3 , 9 B,l 6 , 0 7 , 3 4 , 3 7 , 2 0 , 9 14,7 B,4 3 , 1 5,3 4 , 7 9 , 6 2 , 0 5,2 2 , l 

T .... -. I 
I.,, I I"\_ 

,, ,. 23 ,l 8 , 3 8 , B 4 , 9 5 ,1 5 , 8 3 , 3 4 , 7 l, 2 4 , 3 7,0 5 , 2 4, 6 5 , 5 7 , 1 B, B 11 , 2 B,2 5 ,7 4 , 8 6 , 6 6,5 E, 7 e , i 

~-
•,: 

Calculated fro-n computerised data of Limpopo Bilhorziesis Contro l Project using hycant hone . 

Honitor : K. Hechter- Sc hulz . Unpublished data on Winthrop files Johannesburg , 



Group 

Species 

Patients 

Average eggs/ 
patient 
viable/de ad 

r ange of 
viable eg gs 

Haematuria 

TABLE 17 

LIMPOPO PRELIMINARY STUDY 

EGG EXCRETIO N, (VIABLE/DEAD) BY ETHNIC GROUP AND SPECIES 

ALSO HAEMA TURIA 

Caucasian African 

s H s M Mix ed Rect . s H S M Mixed Rect . S H - - - - - -
BioI2 . BioI2 . 

11 18 4 4 42 2 4 1 6 53 

39/3 15Pos 4Pos 3Pos 196/15 2Pos 3Pos l OPos 117/9 

1/320 1/14 1/108 - 0/2052 1/2 3/12 2/48 1/2052 
(dead) 

2+ 2+ 4+ 3+ 

Tota l 

S M Mixed Rect . 
BioI2 . 

20 8 20 

17Pos 7Pos 13Pos 

1/14 1/10 8 2/48 
(de ad ) 

1. Per low pwer field of 0,05ml of centrifuged sample , or 1ml of faeces emu l sif ied with 2% sal i ne . 

2. Average counts over three consecutive days . 

3. Viable ova confirmed by hatch test. 

Ca lcula te d from computerised data obtained for Hycanthone Clinical Studies at Limpopo . 

Monitor : K. Hechte r-Schulz. Un published data Winth ro p Files Johannesburg . CJ'\ 
D 



I n both ethnic gio up s average excretion of S . haemat obium eggs in 

ur ine were 97 viable and 6 dead, ranging from l - 2 0 52 per count . 

In this sample a few Africans had only S . mansoni but many in bot h 

eth nic groups had mixed S . haematobium and mansoni inf ec tion s~ 

HAEMATUR IA 

Microscopically very few sto ols were seen to contain REC , 

observations were then confined to urine samples . 

Nearly all urine s p ec im e n s fro m bo th e thni c groups i n Limpop o were 

t1 Hbid • 

61 

On an average Africans passed more REC in urine than did Caucasians , 

showing macroscopic haematur i a and containing gross sedime nt , 

scoring mostly 4+ , requiring further dilutio n to search for eggs . 

Uri ne specimens from Caucasians showed num erous REC, although not 

a crowded microscopic field, with litt l e sediment , in contrast to 

urin e from Afric a ns. 

HAEMATOLOOV STUDI ES 

These were carried out on random unse lected groups of infected 

patients who wer e divid ed into group s according to species of 

i nfection , i . e ., Group l S . haematobium , Group 2 2 · mansoni and 

Gr oup 3 mixed infections of haem atobium and mansoni . Age group s 

t ested were : -

3 - 5 years 

6 - 11 years 

1 2 - 17 years 

1 8 - 23 years 

24 - 39 years 

40 years onwards 

Age groups were l ater consolidated into 3 , i.e. , 

juvenil e 

3 - 11 years 

puberty-adolesc e nt 

1 2 - 23 years 

mature 24 - 40+ ye ars 

Refer to Table 18 11 Limpopo: Preliminary h aematology for 3 groups 

of infection, by ethnic and age group s 11 , p age 62 . 
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Sedimentati on Rate : 

The number of African patients te ste d was amall , 6 in all . The 

values obtained in the test s suggested that mean sedimentatio~ 
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rates for Africans were higher in the juvenile and mature age groups 

than in the puberty-ado lescent gro up . The latter group had values 

falling within the normal accepted range of values . Group 2 with 

S . ma nsoni infections had highest values (19 ). 

Twenty - seven Cauca sian patients te sted had rel a tively low values , 

all within the normal accepted range ; with the exception of the 

puberty- a dolescent age group in Group 3 with mixed haematob iu m and 

mansoni infections, where values wer e significantly high . 

Coll ective ly African s had higher v a lue s than did Cauca s ians . 

I ndividu a lly some Ca ucasians ranged far in excess ( 27 ), of African s 

as well as of normal acce pted value s . 

Haemoglobin Concentration : 

A total of 38 African s and 33 Caucasi a ns were tested for ha emog lobin 

concentr ation . 

All Afric an and Cauc asian groups had higher mean values than the 

l owest norma l accepted va l ue , an indication that anaemia was not 

pEesent in either ethnic group. However, some Africans in the 

juvenil e and puberty-adolescent age groups of Africans in Group l 

with S. haematobium ranged below the minimum normal value of 12 , 5 

but sti ll above th e absolute minimum value of 10 mg percent 

indicativ e of anaemia . 

MCH Concentration : 

Forty-eight Afric ans were tested for mean corpu s cular haemoglobin. 

All ages in Group l having~- haematobi um infections had low values , 

these being within the norm a l accepted range . 

Thirty-o ne Cauca s ians who were tested had higher than normal 

accepted values . The r e was little difference in the range of values 

between the age groups and of the various ethnic groups . 

Haemocrit : 

Forty-eight African s and 41 Caucasians were test ed for pack ed cell 

volume. 



There was little differ ence in the range of values between t he 

various age and ethnic groups . Th e age group "juvenile" had the 

lowe s t values in each ethni c group , but still within the n ormal 

accepted range . 

Eo sinophi le Count : 

Eosinoph ile counts were carried out on 47 Africans . Significantly 

high values were observed in the juvenile age , these values became 

progressively nearer normal in the puberty-adolescent and mature 
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age group . The young est age gro u p had th e highest degree of 

eosinophilia . Highest values , indic ative of pronounc e d eosinophilia , 

were found in persons infected with 5 . h aematobium . 

Th irty-three Caucas i ans had eosinophile counts . In the lowest and 

high est age groups the v a lu es rose above the norma l accepted range . 

Th e young Cauca s i ans h ad much lower values than did Africans . Those 

in Group 3 with mixed infections had lowe st v a lues. 

13!.ooo BIOCHEMICAL STUDIES 

Eilirubin (t otal , conjugate ): 

T~irty-eight Africans an d 33 Cauca sians were studied for bilirubin , 

t otal and conjugate. Mean values for all ag~s in both ethnic groups 

we re very similar , all falling within th e norma l accepted range . 

Refer to Table 19 "L impopo: Pr eliminary survey , blood biochemistry 

for 3 group s of infection by ethnic and ag e groups ", page 65 . 

In Tab l e 20 "~ impopo : F requency distribution , blood biochemistry , 

bilirubin , 5G0T , 5G PT and SUN " , page 66 , th e frequency distribution 

of bili rubin values for all persons s tudied was 99% within the range 

0 - 1 , 0 and 1 % within the range of 1,1 - 1,5 . 

5G0T : 

Forty- seven Afri cans were stud i e d for SG0T values . Values were 

l owest for juveniles ( 20 ) progre ssing to higher values (28 ) in the 

older groups, but s till remaining within the normal accepted range . 

Thi rty-three Caucasians were studied . Mean values obtained for 

these were higher than for the Africans, but still within the norma l 

accepted range. High est mean value ( 34 ) was recorded for the juvenile 

age group. 
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Fre quency di s tri b ution for all per sons s tudi e d was 10 0% within a 

range of l ess th an 50 units . Tab l e 20B " Limpo po : Fr equen cy 

distribution , blood biochemistry , bilirubin , SG 0T, SGPT an d SUN , 

page66 ). 

SGPT : 

SGPT value s were obtained fo r 45 Africa n s and 33 Ca uc asians . Mean 
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v a lues for all age grou ps within th e two ethnic groups di d not seem 

to diff e r . All were withi n th e nor ma l accepted r a n ge of values . 

Fr e quen cy di s tri bution of all per sons s tudi e d was 100% within a range 

of le ss than 50 units . ( Table 20C "Limpopo: Freque ncy distribution , 

blood bioch em i s t ry , bili r ubin , SG0T, SG PT and SUN", page 66 ). 

SUN : 

Fo rty - two Afri c ans and 21 Caucasian s were s t udied for SUN va lues . 

Th e v a lues obtained for each ethnic gro up, ag e group and group of 

i nfec ti on were remarkably constant and with in the norm a l accepted 

r ange of values . 

Fr equency di s tri but io n of persons t este d was 95% withi n the range 

of 10 - 20 mg percent ; a nd 4 , 5% within the ra ng e 20 - 25 mg percen t 

( Tab le 20D "Li mpopo: Frequency di stribu tion , b lood biochemistry , 

bil ir ubin , SG0T , SGPT and SUN " , pag e 66 ). 

3. 3 SI CN IFICANCE Cf ffialMINARY SURvEYS 

0!SCUSSION OF COMPARATIVE AREAS 

The tw o study areas are unlike each other in geography , climate an d 

a gronomy . Whereas at Li mpopo two ethnic group s , Afric an and 

Cau casian , were included in the s tudy, at Denni l ton only African s 

were included . 

Th e epidemiology of bilharziasis could be expected to differ in each 

study area , i . e ., prev alence of the disease in th e population, the 

i ntensity of infection and pathology in the individual could possibly 

follow variable patterns . 

Significant factors could be lost in a direct comparison of the data 
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obtain e d . An intermediate sta ndard to which ea ch ar ea in turn could 

be compared would, there fore , give a clearer p i c ture of the status 

o f the di sease in the st udy areas before chemotherapy was commence d . 

Compari sons with an interm e diate area nearby could produ c e useful 

dat a , while also acting as a control on re su lt s obtain ed from the 

study areas . 

It i s inten ded to carry out such compar ison s . The common s t andard 

of comparison use d will be Komatipoort on the border of the Tr ansvaa l 

where a study wa s conducted in 1967 - 69 b y Walke r et a l (19 70 ). 

Komatipoort was chosen bec ause of d e tailed and ind ependen t d ata 

ava i l ab l e from there . 

Komati po ort is s1tuated in the lowv e ld, almo s t intermediate betw e e n 

Denn ilt on and Limpbpo. Geograph i cal and cl im a tic factors re s emb l e 

mor e tho s e found at Li mpo p o , the eth n ic group ing a nd agronomy 

re semb l e those fo u nd at Dennilton. 

For establi sh in g the status of the disease in terms of k no wn standards 

d ata obtained from t h e study areas wil l be compared a l so with accepted 

a ssessm e nts re p orte d from Egypt. 

3.3.1 OENN ILTW: CoMPAR I SON WITH KOMATIPOORT 

PREVALENCE OF THE DISEASE 

No disea s e prevalenc e su r vey s were ca rr ied out a t Dennilton prior to 

th e comm e ncement of stud i e s . Two groups we re studied , 11 Att and " E", 

th e latter group included older per so ns . Ref er t o Table 8 " Denni lton : 

Fr equency distribution of prev a l e n ce of infection by age in two groups 

of students", pag e Lio. 

Pr ev a l e nc e of i nfection a t De nni lt on , ba s ed on limi ted d a t a obt a i ne d 

f rom s el e ction of patient s for clinica l tri a l s , is e s tim a ted at 60 -

BO% for 2 · ha e matobi um infec tion s , l i ttle d ata being a vailable for 

man s o n i infec tio ns . Wa lke r e t al ( 1 97 0 ) fou n d p re v a l e n~ e t o b e 62 , 5% 

for 2 · h aema t obium a nd 58 , 5% for 2· mansoni infec tio ns a t Koma t ipoor t. 

Refer to Tab l e 21 " Denn ilt on : Compar e d wit h Komat ipo ort an d Limpopo . 

Pre limin ary p reva l e nce e g g c o un t s h aemat ol ogy an d blo od bio c h emis t ry ", 

p a g e 69. 
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Ccmpiled from Tables e, 9, 10 , 11, pages 46, 47 , 49 , 50 and Tables 13A and 13 B, 17 , 18 , 19 pages 54 , 55 , 60 , 62 , 65 . 
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Th e puberty - adolescent age group ( 12 - 16 years ) was most affected 

at Dennilton, simi l ar to Komat ipoort. 

place s had a male-bias . 

Infect ion prevalence at both 

Infections at Dennilton were a l most exc lusively~ - haematobium, 

wher eas at Komatipoort pr eva le nce of infection wa s a l most evenly 

distri buted for S . haematobium and mansoni . 

Eoo EXCRETION 

Egg excretion was only studied in urine s pecimens a t Dennilton 

where infection was a l most exc lusively ~ - haematobium . " B" group 

wa s examined about three y ea rs befo re " A" group when the mean number 

of eggs passed per patient ( 62/0 ) was much l ess than the mean for 

" A" ( 17 9/18 ). Mean egg counts for Denni lton were about half the 

mean for patient s excreting S . ha~matobi um eggs at Komatipoort . 

HA EMATUR I A 

At Dennilton haematur i a wa s hig h in both groups {4+ ) , almost doub l e 

that estimated for Komatipoort ( 2+). About one-third of all urine 

s pe cim ens examined at Dennilton were macroscopically coloured 

r Jnging from deep brown ( turbid ) to bright crimson ( frank haematuria ), 

all co ntaining mu ch sediment . Th e remaining two-thirds specimens 

were l ess turbid . Contrast this with Komatipoort where turbidity 

and frank haematuria was much l ess. No apparent correlat ion existed 

between degree of haematuria and rate of egg excretion at either 

place . 

HAEMATOLO~Y STUDIES 

Sedimentation rates were not studied at Denn ilton. Mean haemoglobin 

concentration values were normal for both groups and all ages at 

Dennilton (1 3 ,5), and for the infected group at Komatipoort (1 4,6 ). 

No anaemia was found in any of the groups studied at the two centres. 

At Dennilton WBC counts were higher in the older Group "B" studied 

two years earlier (8 175 ) th a n in Group " A" ( 8 ODO ). Th ese values 

were within the normal accepted rang e . Eo s in oph ile counts w~re 
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highest in Group " B" ( l - 2 ) in the ·puberty-adolescent ages . At 

Komatipoort the counts were comparable , although uninfected persons 

had low er count s . All valu es of infecte d per sons at bot h centres 

were considered to exceed normal accepted values . 

BLooo BIOCHEMICAL STUDIES 

Bioch em ic a l studies at Denni lton included bilirubin, SGDT and SGPT . 

None ' of these were report ed for Kcimatipoort . 

Mean values for bilirubin were wi thin normal accepte d range for 

buth groups and al l ages ( 0,5) . Highest values were found in Group 

" A", con sist ing of younger patie n t s and studied two years later than 

Group " B" . 

Mean values for SGO T were normal ( 25) for all groups and ages, with 

h i g he s t v a 1 u e s f ou n d in G r o u p " B 11 
• 

SGPT mean values were available only for Group " A" . The se were 

normal ( 20 ) , with highest v a lues fou nd amongst the juvenile ages , 

SU~Y 

The comp arison be tween groups from Den nilton and Komatipoort show 

that the overall p reva len ce of infection wa s a lmo s t equal , be a ring in 

mind that the prevalen~e at the former place was an estimate . The 

same age groups were similarly affected, but 5 . hae matobium infe ctions 

predominated at Dennilton. There wa s a male-bias of i nfection at 

both places . 

Although percentage prevalence was thought to be more or l ess equal 

at both places , the egg counts at Dennilton were less th an half those 

at Komatipoort , accompanied by a greater degree of haematuria . One­

t h ird of all ur~n e specimens at Dennilton were turbid with l a rge 

amounts of sediment pres ent, and man y showed frank haematuria. 

Haematology studies rev ea l no anaemia but some rai s ed eosinophile 

values present amongst the older ages , which was comparab l e with 

Komatipoort. 

Bioche mical studies at De nn ilton showed that mean va lues for bilirubin, 

SGOT and SGPT were a ll within the normal range of values for both 
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groups , although va l ues v aried s l igh t ly for the various age groups . 

Bilirubin and SGPT values were h i gher in younger ages . Higher values 

were obtained in older ages for SGOT . No data o n similar studies are 

a vailable for Komatipoort . 

3 . 3 . 2 Llf',f>OPO: CoMPARISON WITH KOMATI POORT 

PR EVALENCE OF THE DI SEASE 

T able 21 "Limpopo and Dennilton compare d with Komatipoort , preliminary 

preva l ence , egg counts , haemato l ogy and blood biochemistry , page 69 

indicates the variou s standards of comparison . 

At th e first test period ( pre-treatment ) in 1963/64 the overall 

prevalen ce of bilharziasis in the two ethnic groups at Limpopo was 

23% . This compared with Turner ' s ( 1908 ) prevalence of 25,8% based 

on urine s urveys of African mine l abourers recruited from 

Mozambique in 1 907 . Prate s ( 1948 : 1961 ) has placed the prevalence 

at between 40 and 1 00% for speci f ic localitie s , based mostly on 

the examination of limit e d and insignificant groups . Walker et a l 

( 1970 ) found the prevalence amongst African school children in 

Komatipo ort to be 62 , 5% for S . hae matobium and 58 , 5% for~ - mansoni 

i n 1968/69 . 

The highe st prevalen ce in Limpopo was fou n d in African women and in 

childr en age d 10 - 14 year s . Overall there was a mal e -bias in 

p revalence for all ethn i c and age groups. At Kom atipoort the 

hi ghest prevalence was in the 10 - 14 years age group for 

S . ha ematobiu~ and in an old er age group for~ - mansoni , coinciding 

with simi l ar data for Africans at Limpopo . However, amongst the 

Caucasians at Limpopo the greatest prevalence was in older ages 

ranging in inten sity from juveni le ( 5 years) to the mature age group 

( 19 years ). 

Prevalence of infection at Li mpo p o was apparent ly low compared with 

Turner ' s findings for selected Mozambique Af rican mine labourers 

more than 50 years ago . However , recent prevalence for Africans only 

was higher than that reported by Tur ner : . 36,6% for males and 41 ,7% 

for females respectively . 
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Compare d with prevalence in Afric ans at Komatipoort (61% for both 

species of infection ), the prevalence for all Africa n groups and ages 

at Limpopo was a l most ha lf ( 39 ,1%). The overall Cau cas ian p reva len ce 

was even low e r (1 5% ). Prevalence in the African age gr oup s followed 

the sam e pattern as at Komat ipoort, with the greate st prevale nce in 

th e puberty-ado lescent age group. However , the h i ghest single 

pr evale nc e in Li mpopo was fema l e-biased , oppos ite to t h at fou nd a t 

Komati poort. Caucasian prevale nce had a male -b ias . 

The species of infe ction at Limpopo was gr eatest for S . haematobium 

as compared with S . mansoni in a ratio of 7 : 1, where as the ratio 

fo r bot h species at Komatipoort was near l y equa l. l n addition, at 

Limpopo there were many mixed S . haematobium and mansoni infe c tions , 

mostly in Africa n s . 

Eoo EXOR ET ION 

Egg excretion of each sc h isto so me species followed the same pattern 

in both areas , being f ar heavier for S . haematobium than for 

S. manson i . The mean egg counts per per s on were far higher at 

Kom at ipoort (1, hae ma to bi um = 380, S . man son i = 4 4 ) than at Limpopo . 

In Limpopo Africans excreted more eggs t h an Cauca sians for 

S. haematobium, but less for S. mansoni . 

Eg g excretion in Limpopo for the various species was as follows :-

Liv e /d ea d egg excretion f or specie s of inf ec tion 

African 

S . haemato bium infection 196/15 

S . man s oni infection 

mixed infections 

2 

1 2 

( extracted from Table 17, page 60 ) 

Cauc asian 

39/3 

14 

1 08 

Ratio of eggs excreted by Afri cans at Limpopo as comp are d with 

Kom atipoort was a l most half . 

HAEMATUR I A 

Ha ematuria was heavier at Limpopo r an ging from 2+ to 4+ , than at 
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Komatipoort ( 2+) . Africans passed more REC in urine th a n did 

Caucasian s , necessitating further dilution of centrifuged s a mples 

when these were examined microscopic a lly . The macroscopic 

appearance of nearly all urine specim e ns was red tinted and turbid . 

There was no apparent correlation between severity of haem a turia 

and numbers of eggs excreted at either place . 

HAEMATOLOGY STUDIES 

At Limpopo mean sedimentation rates for Africans ( range 5 - 17 ) were 

higher than those for Caucasians ( range 4 - 5 ), but both ethnic 

groups had considerably lower values than Africans at Ko matipoort 

( infected range 20 - 32 : not infected range 14 - 21 ) wh e re the 

v alues were high . Africans had highest values for mixed infe ctions 

while highest values for Caucasian s were for 2 · manso n i infection s . 

Some Caucasians had higher valu e s th a n normally accepted . 

Mean haemoglobin concentration valu e s at Limpopo were normal for all 

ages and ethnic groups (range 12 , 6 - 15,6 ) and equal to infected and 

uninfected groups at Kom a tipo ort. An a e mia is not pre s ent in the 

infect e d pe r s ons exa mined at Limpop o . 

MCH concentration wa s normal for all a g e s and ethnic group s a t 

Limpopo (r an ge 31 - 33) and mo r e o r l ess re sem bled the v a lu es f ound 

at Kom a tipoort . 

BLooo BIOCHEMICAL STUDIES 

Studie s a t Limpopo in c lud e d the d e t erm i na tion of values for b ilir ub i n , 

SG0T , SGPT and SU N. Unfortu na tely , s i mil a r studies h a ve n o t been 

publi s hed for Kom a tipo ort. How ev e r, a ll me an values obt a i ne d a t 

Li mpopo we r e cons i d e red to be within th e norm a l ac c ept e d r a nge in 

all age a n d e thnic group s , a s follo ws :-

Mea n v a l ues for b l ood b i ochemica l st udi e s (L impopo ) 

Bili r ubin 

SG0T 

SGPT 

S UN 

Af r i cans 

0, 51-0,11 

20- 2 8 

8-12 

1 4 -1 6 

( extra ct e d f r om Tab l e 19 , p age 65 ) 

Caucasian s 

0, 60 - 0 ,1 3 

2 4 -3 4 

8-1 2 

1 4 -1 6 
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Hi ghest values in all studies were found in S . h aematobium infections. 

I n this investigation the overall me an prevalence of infe ction at 

Limpopo was almost half that at Komatipoort . Prevalence in the 

Limpopo Ca ucasian group was much l ower than in African s at both 

Limpopo and Komatipo or t . 

Hi ghest disease prevalence in the investigation was found in puberty-

adolescent age group s at both places. Th ere was a male-bias of 

infection in African s at Kumatipoort an d Caucasians i n Limp opo , but 

an older female-bias in Afric ans at Limpopo . 

With lower prevalence of infection, egg excretion was much lower at 

Limpopo than at Komatipoort. Africans a t Limpopo excreted larger 

eg g numbers than Caucasian s . Larger numbers of 2 · haematobium eggs 

were excr e ted than 2· mansoni, especially by Africans . Haematuria 

seemed to be heavier at Limpopo than a t Komatipoort, es p ecially 

amongst Africans who se urine specimens tended to be turbid with 

macroscopic haematuria. 

Haemato lo gy studies showed that while Caucasians had higher 

eo s inophile value s than Afric ans at Limpopo, both these group s had 

lower valu es than Africans at Komatipoort. Some h ad values r aise d 

above no rmal, especially in 2 · ma n soni i nfections . Mean values for 

t ests of h ae moglobin concentration , MCH concentration and h aemoc rit 

values wer e comparable for all groups and ages at both plac es and 

considered to be within norm a l a ccepted range . 

Blood bio c hemical studies included SGDT , SGPT and SUN . Valu es for 

these te sts can be con si der e d wit hin normal accepted range for bot h 

gr oups at Limpopo. A comp arison was not po ss ible with Komatipoort. 

On the evid e nce of prevalence of infection and rate of excretion of 

egg s by the two communities sugges t ed by the inv es tigations, Afr i cans 

i nfected at Komatipoort must be con sidere d as having a h eav i er and 

more intensive bilharziasis infection th a n both Caucasians an d 

African s infected at Limpopo. All other component s s tudied seem 

fairly equ a l for both communities . 



3 . 3 . 3 STUDY /IREAS CO,VPARED: llMPOPo/DENNILTON 

PREV ALENCE OF TH E DISEASE 

Over all prevalence of infection was 23% at Limpopo in 19 63 /6 4 ·at 

the comme ncement of the study and bef ore treatment , with sharp 

differences between the e thnic group s as well as the sexes , as 

follow s :-

Percentage of prevalence by se x of eth nic group 

African s 

Caucasians 

Ma les 

36 , 6 

24 , l 

Females 

41,7 

5,8 

( extracted from Tables 13A and B , pages 54 and 55 ) 
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Prevalence of infection at Dennilton, s hortly after this time and 

prior to chemoth e r apy , was estimated at 70 - BO% . This resembled 

Komatipoort where the mean prevalence for both species of infection 

was 60 , 5% in 19 68/69 . 

At Dennilton and Komatipoort there was a male-bias of infection, at 

Limpopo the bia s was more towards female , due to the high infection 

rate amongst older Afric a n females . The Caucasian juvenile-adolescent 

a~e groups (5 - 19 year s ) were mostly affected at Limpopo, while for 

Af ricans the puberty-ado l esc ent age gr oup (10 - 14 years) h a d the 

greatest preval e nce . 

EGG EXCRETIO i 

Mean egg cou n t s for 2· h aem atobium for Afric ans at Limpopo an d 

Denni l ton ' s Group II A II were very similar ( 1 9 D / 15 l 7 9 / 18 ) . Gr ou p 
11 E 11 which had been stud i ed 2 years previously had a smaller mean 

count ( 62/0 ). 

Caucasians havin g h ae matob i um infect ions a t Limpopo also had a 

smaller mean egg count ( 39/3 ) . 

Mean egg counts for Africans at Komatipoort with S . haematobium were 

almost double that for Africans el sewhe re . 

Egg counts f or 2 · mansoni and mixed infections were not done at 
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Denni l ton . At Limpopo cou nts for t hese infections in Africans were 

l ow (1 2 and 108 respectively ), whil e at Komatipoort they were higher 

f or S . ma nson i (44 ) . 

HAEMATUR I A 

Haemat uria accompanying S . haema tobium infecti ons was heavier at 

both Limpopo and Dennilton th an at Komatipoor t. Most urine specimens 

fro m Limpopo an d Dennilton rang e d from turbid t o bright red in colour . 

The de gre e of haematuri a wa s not relat e d to egg counts . 

HAEMATOLOGY STUDIES 

Se dimentation rates at Limpopo for both ethnic gr oup s we re 

considerab ly lower th an tho se for Africans a t Komatipoort . Some 

Cau cas i ans at Limpopo had valu~s hig her than the no rma l accepted 

rang e . S . mansoni and mixed S ~ haematobium a nd mansoni infections 

had highest se dim en t a tion rat es . Mean haemog lobin conc e nt ration 

valu es were with in normal accepted v a lu es for all three study cent r es , 

with no anaemia present . 

Me an MC H and haem ocrit values were comparab le and within normal 

aLc e pted values at all thre e st udy centres. 

Mea n eo s in op hile count s were higher amongst Afric ans tha n in 

Caucas ian s at Limpopo, but compara ble with Africans at Komatipoor t 

where the se were not considered as unduly ra ised . WBC counts at 

De nn il ton were highe st in t he earlier Group " B" studied a lt hough 

still wit hin normal acce pt ed va lues . 

&.ooo BIO CHEMICAL STUDIES 

Th ese s tudi es includ e d bilirubin, SGOT , SGP T and SUN a t Limpopo, 

the latt er component was not studied at Dennilton . 

studies h ave not been publi shed for Komatipoort . 

Values for such 

Al l value s for bl ood biochemical studies at t hese centres were within 

the normal accepted range, although the values inclined towards the 

upper limit s . Highest values were found in th e young er age groups and 

for S . haematobium infections . 
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3. 4 C~O...US IONS 0-.J FREV ALENCE AND INTENS ITY Cf 
BILHtRZIASIS IN TiiE STUDY AREAS 

J ordan ( 1968 ) having carried out extensive studies relevant to the 

subject , considers that wher eas worm loads in individuals cannot be 

direct ly measured , egg count s can be accepte d as some ind icati on of 

intensi t y of i nfection . He quotes Annecke et al ( 1955 ) and Pitchford 

( 1952) from the Transvaal in support . However, prevalence a lone 

co uld be insufficient as an index where this i s very hig h . Many 

factors , including times of collection of specimens, etc. , would have 

to be taken into considera t ion to make valid a ssess ments , but egg 

c ounts can and are used to establish the inten sity of in fection , and 

c an also be used as a measure to demonstrate th e efficacy of control 

measures . 

While ther e was a great variability of conditions under which data 

had been collected and proces se d at the study centres of Limpopo and 

Denni lton, this was largely offset by standardisation of the 

parameters as far as possible an d standardisation of dat a obtained 

by u s ing simple mean values . 

When a direct comparison was made of the pr evalence of infection with 

egg lo ads for the two st udy areas of Limpopo and Dennilton and the 

comparison area of Komatipoort, results showed that while the pattern 

outlined by Jordan of prevalence of infection related to egg counts 

was true for African s st udi ed at Kom atipoort , i.e., hi gh prevalence 

related to high egg counts , also for Africans at Limpopo with high 

pr evalence and high egg counts, Caucasians with low prevalence and 

l ow egg counts, this does not hold for Africans at Dennilton where a 

h igh prevalence was related to a low egg count . Refer to Fi g 9 

ll Komatipo or t/Limpopo _/ Dennilton comparison of egg counts related to 

pr evalence of infection", page 79. 

Al so th e percentage distribution of egg count s for African s a t 

Limpopo and Komatipoort wa s predictable , with individual mean counts 

of abou t one-third of each g r oup s tudi e d excreting over 500 eggs. 

But Caucasians at Limpopo with a low prevalence and Africans at 

Dennilton with a high p revalence , all had comparatively l ow egg 

counts, le ss than 500 eggs per individual in each group . 

Values obtained for blood biochemical tests of SG0T and SGP T are 

accepted as relating to th e release of t ransaminases from ti ss ue, 
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i ncluding liver or he art tissue, circulating in the b lo od . The 

v alues of these tests are elevated when these tis sues are d amaged . 

Liver d amage , contr ary to heart d amage , results in rises of SG0T 

and SGP T to about th e same l eve l , Such e l evated values could 

de cline gradually over weeks or mo nths after an episode of liver 

d amage as in carbon tetrachloride poisoning. 

Val ues for the tests can be elevated before any change i n li ve r 

fu nction a ppears . Elevation ca n also be caused by various acute 

a nd chronic imflammatory di seases or allergic and degenerative 

co ndi tio ns not n ecessari ly only by da mage due t o to x ic s ubsta nc es , 
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Sai f et al (1 964 ), study i ng the effects of bilharzia s is on the values 

of these test s in Egypt , con cluded that in a ll i ts forms there is an 

app reciable increase in both SG0 T and SGP T, and that va lu es in 

in div idu als are higher for inte stina l (~ . manso n i ) than in urinary 

bil harz i asis (~. haematobium ) and that t he values are significant ly 

higher for SG0 T th an SGP T . When associated with hep atosplenomega ly 

v alues of both te s ts are much hi g her in t he presence of ascites , 

co nforming with the progress of patho logy due to hep atocel lular 

n ecrosis resulting from ishaemic changes . Ele va tion may also be due 

to destruction of worms and allergic reaction of the host , and cou l d 

al so be due to to xic drug reaction when the value increase would be 

u niform . 

Th e values for SG0T and SGP T at Limp opo and Dennilton were not 

con sidere d t o be higher than the top range of accepted normal values 

for hea l thy in div idu als . Valu es for these tests were not published 

fo r Komatipoort . 

Th e Limpopo mean values for SG0T were highest in the youngest age 

group of Cauca s ians (34 , range 30 - 40) followed by Africans in the 

o ldest ages (31, range 12 - 48) in S . h aematobium infections. At 

Dennilt on the mean value wa s 25 (range 10 - 10 5 ), compared with 

val ues given by Saif et al for s i ck persons in Egypt of 46 , 5 1 

( ~ 9 , 75 ) for S . haematobium and 58 , 19 (: 16,2 5 ) for S . mansoni 

infections. 

In the case of SGPT the value s were highest for both African s and 

Cauca s i ans at Limpopo in the older ages (11, range 3 - 32, and 12 , 

range 2 - 21 ), more or less simi l ar for both species of infection . 

Fo r Afric ans at Dennilton th e mean value was 20 , rang e 7 - 33, as 



compared with Egypt of 4 1, B ( : 10, 69 : ra n ge 15 - 66 ) f or 

S . ha ema tobium . For~ - man son i the Egypt i an values are 52 , 71 

(: 17 , 78 : range 18 - 85 ). Refer to Tab l e 22 11 Compar i son of 

b iochemical val ues for Limpopo , Dennilton and Egypt 11
, page Bl. 

Bl 

Th ere was n o hepatosp l enomegaly of any ma r ked degree presen t in any 

age or group at either Limpopo or at Denn il ton, and no great degree 

o f involvement of the liver was apparent as ba s ed o n results 

obtained from SGOT and SGPT studies , such as i s reported from Egypt . 

Hi gh eosinophile counts and some degree o f anaemia have been 

r eported from other centres for parasitic d iseases , the va l ues 

v arying in proportion to the loa d of parasites carried by the 

individu a l. Haematology studies at the two study areas and at the 

comp ar ison area of Komatipoort showed that there was only a slight 

degre e of eosinophilia and no anaemia present there . 

The conclu s ion on the prevalence and inten s ity of bilh a r z i as is 

presen t in the study areas i s that whil e the pr eva lence of infection 

is high amongst Africans at both Limp opo and Dennilton as compare d 

with Komatipoort, it is much l ess so than in Egy pt . Th e d eg ree 9f 

inten sity is le ss than at Komatipoort and very muc h le ss than the 

classica l illness extens ively report ed from Egypt. Inten sit y of 

infection in Cauc as i ans at Limpopo was le ss than Africans . 

TABLE 22 

COMPARI SON OF BLOOD BIOCHEMICAL VALUES 
FOR LI MPOP O , DENN I LT ON AND EGYPT 

( 1 ) Limpopo 

( 1) Dennilton 

( 2 ) Egypt 

Caucasia n 

Afric an 

( 1) Author's data 

SGOT 

s . 
h aematobium 

34(30-40 ) 

31(12-48) 

25(10 -10 5 ) 

46,5(20-68) 

( 2 ) Data from Saif et al (1 964 ) 

Me an values for 

SGPT 

s . s . 
manson i ha ematobium 

12(2-21) 

11( 3-3 2 ) 

20(7-33) 

58 , 19(30- 41 , 48(15 - 66 ) 
90 ) 

s. 
mansoni 

52 , 7(18-
8 =i ) 
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CHAPTER 4 

RESULTS OF 10 YEARS CHEMOTHERAPY ALONE 
AND IN COMBINATION WITH OTHER CONTROL MEASURES 



8 3 

4 . 1 I NTRODUCT I CN 

The res u lts of mass chemotherapy can be divide d into two categories :-

a) as shor t- term , where th e in d ividua l is 

expected to benefit f r om trea t ment ; and 

b ) as l ong - term , when t he community as a 

who l e could benefit by an a p prec i able 

decrease in t he rate of transmission . 

I f the indivi d ual benefits from mass treatment o f the population , 

t his cou l d be measure d in d egrees o f clinica l improvement , based 

on improvement in blood biochemical function va l ues , haematology 

v alues and organ functional improvement , all coupled with a dra ma tic 

r eduction in the numbers of eggs excreted by the individual . These 

improvements , except for some irrever s ible seq ue l ~e of the infection , 

would become evident a re l atively short time after therapy . For 

some individuals ther a py would only be necessary on one or two 

o cca s ions , to obtain th ese improvement s , for the bulk of an infected 

population therapy would have to be sequential over many years for 

community benefits to be demonstrated . How eve r , s ignificant increa se s 

i n values after therapy in haematology a nd especially blood bio­

c hemica l t es ts could also indicate toxic effects of the schisto ­

somicide used , as well as possib l e allergic and autoimmune reactions 

of the host to schisto s omes d amaged by suc h treatment . Some of 

these changes in value s , particularly of t he transaminases , would 

become evident in a matter of hour s after treatment. If they are 

temporary with no lasting effects on the patient , valu es would 

r eturn to acceptable normal limits within a few day s . If values 

become significantly high a fter use of a schistosomicide and the s e 

do not subside after approximate l y a week , tissu e damage to the host 

can be suspected , with the process even endi ng in fatality . Should 

high values return to normal within days the reason could be du e to 

absorptio n by the hose of foreign ti ss ue rel eased by damaged 

schistosomes . Clinical i mproveme nt for a p atient would be indicated 

by return to normal accepte d values short ly after therapy. 

At no time can an actua l assessment be made of the in dividua l ' s 

para site load . Interpretation of the pattern of egg excret i on , 

d ea d or alive , is the nearest approach to such assessment . Egg 



excretion patterns are , t herefore , extremely important . Many of 

t he schisto s omes may be severely damaged by the schistosomicide 

used , some only slightly so . Damage · may occur first to the gonads 

o f the f ~male re~ulting in an abr up t cessation of egg laying . 

Severely damaged schistosomes , ma l e a ~d female , . rarely recover and 

t hey die during varying periods of time resulting in permanent 

t ermination of egg l aying . T hose schistosomes o nly s l ight l y 
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d amaged c0uld reconstitute damage d tissue and egg laying would 

c ommence again within several weeks . Not one of the schistosomicides 

n ow available is known to affect the growing schistosomule . As 

p ersons li~ing in endemic areas a r e exposed to constant re ­

i nfestation ; schistosomu l es may reach maturity after therapy with 

subsequent egg laying . This may be seen as continued egg layi ng 

b ut at a lower rate t han before therapy . This can be confu sed with 

t he recovery of a few slightly damaged females c oming i nt o 

p roduction again . Reinfection shortly after treatment is a reality 

but not as likely to occur as previously presumed . When this happens 

t here i s usually an appreciable increa se i n egg excretion about 6 -

B weeks after cessation of egg laying. Refer to Fig 1 , page 85 . 

" Pattern of egg excretion after chemother apy " . Viable eggs ca n be 

excreted by a person for some time after all schisto somes have been 

killed , while dead eggs can be passed in urine for length y periods 

afterwards . As severity o f the di sease i s related to the nu mber of 

egg s excreted the individual pathology is not on ly improved by therapy 

but this also le ssens the rate of infection in a community . 

Long - term benefit to the total community coming from an appreciable 

d ecrease in the rate of tran smiss ion would be linked to reduc e d egg 

excret ion , resulting from mass treatment of the population on man y 

o ccasions spread over an extended period . 

Mea s ure ment of this mass benefit could be detected by incide nce of 

infection (rate at which uninfected people become p ositive ) , or 

the preval ence of infection (t he pr oportion of the population 

infected ), or the intensity of infec tion . Co nc lu sions could be 

ba sed on egg output of part or the total community . 

The various parameters of po ss ible improvement and benefits derived 

from mass chemotherapy of a community wil l be considered for the 

two study a reas of Dennilton and Li mpopo . 

Two sets of dat a a re available for as sessment of pos sib le improvement 



, I 

Hypothetical I· 
Pattern of Egg 

--- Excretion after 
. I 

chemotherapy , 

t1J 
+> 

~ . , .. . . . . - C 

. . .. - . :, 
• .. .... .. 0 

- . ... . . u 
_ ______ ·_-· .:........ t-- :.._ ___ _ l + -

- .. - . . -- .... , . . ,--· - . 
'' 

•• :-· f · • 

• - - · --·. 1 - • 

tJl 
tJl 
w 

-----+------.....,.------- F -
. . .. :- . , . 

FIGURE 1 

' some . worms 

I ! ·· --·- ; 
I • 

2 3 4 5 
. I 

. T; I M E I N 

l 
I 

w' EEKS 
I 

-

6 

4. Heavy reinY.ection 
O--+--+--+--+--+--+--+ 

-------------------
7 B 9 10 

a 
u 



after ch em othe r a py in th e comm unity a t Limpopo: These ar e :-

a) short-term inten s ive stu di es of limited 

number s of i ndividual pat ients followed 

up for variou s periods to 150 days , for 

haematological , blood bio c hemical , and 

in some in s tances par as itological studies, 

including qu a ntitativ e e gg count s , and, 

b) periodical l a rge - s cale pr evalence studies 

of the infection in the total popula tion . 

Some data are available on ne w infec t ions 

i n limited groups , when egg excretion by 

individuals newly infected was measured 

quantitatively . 
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Several differeni schistosomicide~ were used over the 10 year period 

of control . 

Fo r Dennilton the data are limite d to fo ll ow-up studies of small 

groups treate d with hycanthone in clinica l trials . Egg excretion by 

individuals in these groups was mea s ured quantitatively . In each 

study area th e short-term results for the individual obtained from 

mass treatment will be considered first: followed by consideration 

of long - term results in which the community could be expected to 

benefit. 

4 • 2 9-iORT-TERM RESJL TS 

4. 2 . l Llt-'POFO: PosT-CHEMOTHERAPY SHORT-T ERM SURV EYS FOR ETHNIC 
CROUPS AND INFECTIONS 

81.ooD BIOCHEMICAL STUDIES 

Co mpare Tables 19 ( pre - therapy) and 23 (post - therapy ), pages 65 an d 

87 , 88 , 89 , 90 in which the mean values obtained for tests are set 

ou t for infections of 2· haematobium, 2· man soni and mixed 

S . haematobium and man s oni for a ll a ge groups of the two ethnic 

groups. 



Tnro e 9roups of infe c tion f or ethnic and •9• groups 

Group l I 1· h/1\e,-.ntcb!.u"' infections 

Grou;:, 21 1· ~ infections 

Grc up )t 1, t'l !!U!f"IC~ Ob i c f"I enc! ~. !'lensoni 
miJCed inf e ctions 

"D" 

.Ii.i!. ~-G E Pf'E-
r~r i1 ,, PY 7 DAYS 

.-\nn ~.~·:s 3-5 ----
(o) 3ilirubin 6- ll 0,54 0,56/0,12 

m;~ (cl ( 4) 

(Tc.tal 12-17 0,(9 0,51/0,ll 
(c) ( 10) 

C'l -, ;U!jo!lt i,) 10-lJ o,~9 l,Qi,/□ ,Jl (•l 
nc: r.'l al (cl (ll) 

valt.a, 24-)9 0,67 0, 67/0,16 
0, ~0/ l,O !cl ( ll) 

mg\( 40+ 0,65 0,75/0,15 
(cl ( 2) 

r:A 11rt, ... ,Tldlf; 3-5 o,~c 0,',l/0,lJ 
( C) ( 2 ) 

(alS:.lirubin 6- ll 0,54 G,54/0,13 
(c) ( l) 

12-17 0,54 0,54/0,13 
(c) (l) 

18-23 o,5e 0,64/0,ll (•l 
(c) ( 4) 

24-39 0,63 0, £0/0 ,ll 
( C) ( J) 

40+ 

~ 3-5 
(b)S UN 6- :l l4 13, 7 

mg~ 
(<) ( J) 

normal 12 - 17 14 14 , 2 
( C) ( 7) 

,,a .l.ua 
16-23 15 l4 '7 

B-16 (c) (lOl 

.. ~~ 24-39 17 15 ,4 
(c) (4) 

40+ 15 

Cf. :.! CA~ t li':5 J-5 

.(b)SuN 6-ll 

12-17 
18- 23 17 15,0 

(cl · ( 3) 

24 - 39 14 t11 6 
(cl 

4C+ 

significant rioe 1- 10\() .. highly significant rioa (- 5~) 

-· td c;nifir~nt fnll 

•o• Comp.1rnti 1i1a valuo, f'rcin Tabla 19, p,390 G5 

TABLC 23 E'our eom~one:'ts 
teated for 

LIMPOPO 
CHCh pot!.cnt 

P0ST-C~tMCTH ERAPY STUDIES 
BLOOD BIOCHEMICAL STUDIES 
GllCU P 1: ·2• H,\f r" ATO !l ! L' ~' 

~AYS FC5T- C~~ ~~7~£?t?Y ... ;; ,, r ~ :.o DAY5 60 O,",, YS 

0,49/0,ll -
(2l 
0 , SG /0,13 
( l l 

O, G•/0,14 0,~7/0,lJ 
(C) ( () 

0,53/0,13 0,59/0,13 (-•l 0,62/0,13 
( 9) ( 8) ( 7) 

0,69/0,13 0,51/0,13 
( 2) ( 2) 

O,H/0,13 
( l) 

0,45/0 , 09 0,59/0 , ll 
(2) (2) 

0,44/0,13 0,64/0,13 
(l) (l) 

14 
(l) 

-
1 5 ,e 14 , 9 
( l) (l) 

15 , 9 16,2 11,7 
(5) (5) (5) 

14,5 14,0 
(2l (2) 

14 l•,9 
(ll ( l) 

~OTEt 

( - •l 

(al E;! !rub!"it flgv=es denote mean 
v .:ill.: e~ fo r total/conju~aie-
o , s r- 10 . 1i 

(bl 5GC Tl 5(P T •nd Sl " !1 figures 
o r.r.c ~e me a n \H J l~C 9 lJ,i 

(c) f.:urtber of patien t~ tested is 
pl~ c: ed in bruckc t !J ~:::::ie.:ith 
r.-:can ond r.J ni::e - (-1) 

?C D.f..YS 1:0 CAYS 

.0,59/0 , 13 
(3) 

0,57/0,14 (-•l 
( n) 

0, 00/0, lJ (-•) 
(l) 

C,04/0,l:l ( - · ) 
( l) 

0,44/0,13 (-•l 
(l) . 

0, 92/0,lJ (• • ) 
(l) 

.. .., 

Calculatad frcm computariood dnto o~toined fro~ bioche~icol atudi ea c a rried out fo r hycanthone etudieo e t Lourenco Mo rquoo Public Hc e lth Loborato:iee. 

~onitor• K.Hechter-Schulz. Unpubliehed Cata Winthrop r11e a Johonneebur9. 



Thr11 9 ro up1 of infe c t i on f or e thn i c a nd •v• 9 r o up, TASLC 2 J ( Cofttinue d ) r o ur co1t1pon1nt1 NOTCt 1•1 !!li!'u~!nt fi9uree deno~e mre n 

t e sted for 
i,,a lue s for to ul/conj ui;e te • 

Gro,.q:, l t }_, h"ll'l~1't9~!UP'I i nfect ion ■ LIMPOPO 0, 56/0, 12 

GtOl.ip 2 I .5.. "'" " "\ -:r,n I irifectiono 
eech p•tien t (b) s-::c:r '-GP .. n" d S C'J : fi ;1.1 :e1 

PCS r-c~c~O!t-CR AP't' STUOICS cc 11.:i-:..: r.-c=~n , ., ;..., ..i o : ) , ' 
Group J, 1· ,- ~p,,.. ,: • r:r-! u"' and~.~ !LCOD BICC Ht X:CAL S TU DICS 

( c) r, u ,-,::,cr of po-:.!e.,t s tes~ ed is 
mi,ceo i n fection, p la c e~ in b r ac:C e : s benea -:~ 

GRO ~P il.t }_, t- J.f,~ ATC!l ! ~~ "' '"'" •nd ran c, e-( 4) 

~ ~ PRC- DAYS POST - r:1-iE~,-:-..,E ~>P~ 
T!-'rq AP'r' 7 CAYS l < CAYS ;o DAYS fO OAYS 90 OAY S 120 Il l'IYS 

~ 3-5 

( >)SGC T G-ll 20 :?6 ,.c ( .. ) 2, 

k'orman 
( ( ) ( 2) 

uni ts H-17 28 55, 3 , .. , 21 
( :o) ( l) 

ncr~al 1e-23 20 1 09 , 9 ( •• ) 28, 4 29 .z 22, l ( - •) 
v.,luo ( l l) ( 7 ) ( • l ( 3 l 

10- ,c 2<-J9 29 , 5~ .s ( • •) :? 5 I 5 26, l 27, 7 27, 5 <-• l 
u n i ts 

( ll) (lC l (9) ( 6) ( 8) 

A O♦ 31 33. 0 27 
( 2) ( 2) 

CA t: t'-SJ1' N~ 3- 5 34 22, 3 ( -• ) 30 ( -• ) 
( 2 l ( l) 

(b)SGOT 6-ll 34 26 (-• ) 1 8 (-•) 
(l) ( l) 

12-l 7 2l 26 , 5 ( .. ) 16 25 0 (-•) 
( l) (l) ( l) (l) 

18- 23 ~ 3 38, 5 ( .. ) 33 2 7 
(4) (2) ( J) 

2 <- 39 24 39, 7 ( .. ) 15 J~ 20 ( -• ) 
( 3) (l) ( l) (l) 

4C+ 

~'?. 10·1 s 3-5 

(b)SGPT 6-ll 12, 3 ( •• ) 5, 3 ( -• ) 

K ■ rffl en 
(.) (2) 

ur,i ta 12 - 17 26, 5 (. •• ) 7, S <-•) 
( l~) ( 1} 

normal 
18-23 1 0 · 155, 9 ( .. ) 13,6 e . s 9, 9 

va l ua ( ll) ( 6) ( . ) ( 3) 

e-35 24-)9 13 22, 7 ( •• ) ll, 7 10 5,J 13 ,e 

unit a 
(ll). . ( 9) ( 9) ( 5) (6) 

,o. 3, 8 4. s -( 2 l ( 2) 

c ; L' l'.: >S 1M!~ 3- S S, 7 ( -• ) 20 ( .. ) 
(2) ( l) 

( b)S GPT 6- ll 3 ( -•) 20 ( .. ) 
( l) ( 1) 

12-17 2 2 2 5 1• l 
( l) ( l) ( l) 

16-2 ) 13 , 0 ( .) 16, 5 10 , J 
(4) ( 2) ( J) 

24-39 10 20 ,.c ( .. , . 26 ( .. ) 7 ( • •) 
( 3) (l) (l) (l) 

40+ 

significant r i ,e 

highly o i gnif'icent rh• 

-• aig:"tif!cent fall 

Calcul a ted fr~"' c o.,. pu ter ! •ed deta c!:,te!neC rro"' ~icchcf'l!col ,t11die• c • rr-!ed out for Hycentho.,e ,tud!es et t.oure nco Marque, P1,1~lic Health La~orator!e•• 

Mo-,itort K. He ch ter-S c h ulz. Unpub!i s !'led Ca t a W~n~h ::cp riles ..:oh enneet,u rli. 



&9 

lhr it e i; rou;,s of inhc!. ion fc: et "lnic an d ••• c; roup& PELC 23 (Con tiru., ed) f:iur co:n;,:)~en t& ~OT( I <•l F- i. } .! : p·~:'. n: f i;u: e s ~!:~, ~l. l;l :: t<i"\ 

tested f c= 
~ .J-.1 --:;:-fc r : o~a!/.: r- n~~t; .. :~-

G:cqi !: ~- l'o ~~-,: :-:~ivt1 in fec tion s LIMPOPO C, ;,s:~ , '.2 

Gr o1.1;, 2 , .2· ~ :nfec t i.::ins 
ea c h ~•tie r. \ ,~, ~Sl1 i -: : r7 ' a l"' .; 5' ·; : <:;:..:es 

PCSl-OJ~f,',O T~( rlA PY STUDJ[S c ~:, o: ,;: ,e a., .. a ... -~s .i. :: . ; 
G:o:.: p 3 , s. t'- ! ~;"" .'.i t,:~;_ U T •n o ~-~ BlODO BIOCll[MJCAl STUO!L S (cl fll., ~!::er of s;:&!i en-:s :e s-:.cc: :s 

;ixeC i-,f e:.:: t i:,ns pl11ced in 0:-ac~e:s :.c,"l e a t n 
G~O~P 2, .2 · ~ ancar, 11 r. d u.n ge-t.; ) •o• 

~ ill p~;: t.=. ":'S P l,':, ! - ': 1--!:!-IQ i' t-i P:. oy 
Tr [" l.FY D!..YS 1' C.C.YS !lh YS 60 DAYS 90 DAYS 120 JAYS 

~ 3-5 

(a) Sil!.n.:oi n 6-l! 
ric;~ 12-l 7 (Tc.tal 
c onj cc;a le) 16-23 
no Tc•!. 2t-:?9 u,5s C, 72/0,13 C , «/0 , 09 (-•) 
·v•li.. e (•) 
o, ?u/1 ,0 

( 2 ) 11) 

• ;5- 40♦ 

c: ,. : , ~1 >•:s 3-5 

(a)Eil irubi n 6-11 

l2-l7 

18-23 0, 52 0, ~C/0, 12 1•) 0, 72/0 , 09· ( .. ) 
(l3) (l) 

24 - 39 0, 5, 0, 58 /0,09 (.) C. , <9/C ,ll (-•) 0,64/0 ,13 ( ••) 
10 12) (l) 

,o. 
~ 3-5 

(bJs;o r 6-11 
l(a:n en 12- l 7 1,;:i !ts 
nc=e •!. 18-2) 
va! 1,. e 2<-39 26 8),5 ( .. ) 35 ( .. ) 
lO-<O 12) Ill 
" "its 

<0+ 

c.: •.•c .1. s! &. \S 3-5 

(t: )St.OT S-11 

12-l 7 

!8-21 26 36,2 , .. ) 22 (-•) 
( 13) . (1) 

24-39 28 29, 7 (••) l7 ,5 22 (-•) 
I<) (2) (l) 

,o. 
H R::••;5 3-5 

(b)~:;cr 6-11 
ka:.,e n 12-l 7 
""!ts 
nor ,. al le-23 
va!1..c 24-39 26 8),5 (••) 35 ("') 1r-•~ 
1,1~!ts (2) (l) 

40• 

,, e:a :.t A'.3 J-5 

(b)S aOl 6-ll 

12-17 

18-23 26 36 ,2 ("') 22 (-•) 
(lJ) ll) 

2,_39 28 29, 7 ("') l7 ,5 22 (-•) 
(4) (2) (l) 

,o. 

A'" ~ic.1.·:s 3-5 
(b)S:.Pl 6-11 

1Ca:111~n l2-l7 
11n! ts 
nor:,,el 18-23 
-.,rlue 2•-39 59 ,3 (••) 15 (•) 
8-H 12) (l) 
""its <O• 

p uc .r.st A:is 3-5 
(b)S GPT 6-11 

12-l 7 

18-23 16, l (••) 7, 5 (-•) 
(lJ) (1) 

2•-J~ 13 11, 3 9,J 7 ,5 (-•) 
<•) 12) (1) 

40+ 

AF F. IC A:-..5 3-5 

(b)S~~ 6-ll 
•;S 12-17 
n o :-r 41l lt!-ZJ 
val ue. 
1-18 2<-39 lA 21 ,6· (••) 
•• s (2) 

•C• 
CA t.; C• S t ANS 3-5 

(b)SU~ 6-11 
12-17 
l8-2J 15 15 ,2 22.• (••) 

(8) Ill 
24-39 16 g!5 m2 13 (-•) -Ill 
<O+ 

"D" tJ~;;~!~r~; :i s e ( -< l Clol hi;hly s ic;nif ica1 t rise (-< !Sl ::i c;,,ificent fall 
"•al ".Jes fr:, -, Ta~ ... e 17 • cu•i;~ 65 

Ce!c1..:hted fr c., c o-p 1.: te: is ed ~eta O.l tained f=cn :,i:::,ct-c"l'licel st udi e s c a:r ir.d ou t f or Hyc •inth one s tudie s at Lou:-cnco !"iarc:;t.:es Pub lic He.:, l th L~t:ore tc=~cs. 

r.o~ i tcra I(.. Hrchte r - Scl'lu!z. Unpubl iahed dat11 'W i nt hrop File s Johannr::burg. 



Th:ee ;ro..i;is of i n hcticn fo: e t h:, i c a n d ac;a groups 

t:Ct. ? 2i .:l • ~ in fectiol'\:I 

Gt.:1 ..: p J: ~- r e .. - ~. -.: ~:- '.:. :.J-:, a r:. ~ ~-~ 
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.!ill 

l:"D !C:..' .'5: 

(a , ::i ! !r:..!: in 
•u;;; 
( Tctal 
conjugate) 
nor :::.i,l 
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0,10/1,0 
q S 
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(aJ~ iU:-ub i:i 

, c :;, tc: ·.s 

Ko :~oh 
units 
no :~a l 
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l C- t O 
w.'l:.ta 

C.lL:l.:j ! .\'.S 

(b)SGCT 

n ·o1 ;: 1·.s 
(bJ StPT 

Kar~en 
wni!s 
nor:iel 
val :., • 
1-35 
urd t• · 

U LC<5 1'',S 
. (b) SG?T 

~ 
(b)SL ~ 

~;> 
no rna l 
"-"• lu~ 
e-1e 
•gS 

c~ ~-cASJA\5 

(b) S~~ 

J-5 

5-:l 
1 2-17 

lC+ 

3-5 

6-11 
12-17 

3-5 

6- ll 
12-l 7 

lt-23 
24 .. .39 

J-5 
6-1 1 

12-l 7 

le-2J 

3-5 
6-11 

12-17 

lS-23 
2'-39 

tC+ 

J-5 
6-11 

12-17 

18-23 

J - 5 
6- ll 

12-17 

18-23 
24-J9 

tO+ 

J-5 
6-: 1 

12-17 
18-23 

24-J9 ,o. 

· o· 
PRE ­

~ 

0,56 

o, 75 

27 

23 

2• 

24 

11 

14 

u 

15 

DAYS 

0,55/0,12 
(2) 

0 ,6•/0 , 12 ( .. ) 
(2) 

D, 77/D,lJ 
(1) 
0,,010 ,10 
(J) 

JG, 7 
. (2) 

., ,3 
(2) 

52 
(1) 

'1 
(JI . 

1',4 
(2) 

19 ,1 
(2) 
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(1) 
2l 
(J) 
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(2) 

(" l 

(" l 

, .. , 
(") 
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( .. ) 

TA BLE 23 ( Continued ) 
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tLCGD BIOCt:C,.: ! CAL ST u c:e: s 
GRC:.;P J : ~{ X( D J ;,f ( Ci I Gr~ s 

;'}~Y5 PO'; T- CH[w ~ ~,-,:. ;:;.i.oy 
: , 0A'l'S 

C, !14/0, lJ 
(1) 

0,5 t/0 ,1J 
(1) 

0,54/0,lJ 
(1) 

H 
(l) 

31 
(1) 

20 
(l l 

a 
(1) 

26 
(1) 

5 
(1) 

13 
(1) 

( .. ) 

( - •) 

C •• l 

, .. ) 

jO MYS 

0,6(/0,13 
(1) 

0, 54/0 ,1 3 
(1) 

c.~•10,09 
(1 l 

20 
(1) 

18 
(1 l 

11,5 
(1) 

6 
(1) 

lJ 
(1) 
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65 
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C•lc ...-:a te ~ 1 :0 -: c::r.: p•~!e=ised ta -:a c:> ! a i .,~d f: ::"' b i oc hemical stuC! e s :: a r:- i ed o~ t "or !iyca~ t h:,-, e st udies et L0 1.: =enc::i :.i: a :-~..:e:r Pu~lic 1-(ea:!. l'- L~ ~:; : a ~::: i e s . 

!1:oni tor: K. Hecht er-Schulz. Un pub li sl':ed de ':a • i n t ii r op r Ues Jot-ia nnes~u.: r i;. 



Bilirubin (total, conjugate): 

S . haem a tobium infections : 

Afr ican s ; 

Caucasians; 

all young age groups mainta ined fairly 

constant values for 14 days post-t herapy . 

Older groups ( 18 - 40+ years ) had a 

significant ( 0 ,1> P>0,05 ) rise in this 

tim e followed by significant decreases 

at 30 , 60 and 90 days. 

young age groups had significant falls in 

values after 7 to 120 days post- therapy . 

Per sons in the older groups (1 8 - 39 

year s ) had significant increases at 7 

day s , with reduction at 14 d ays and highly 

significant increases at 30 days . One 

per son in thi s group had steadily 

i ncreasing and highly sign ific an t values 

to 120 days . 

S. mansoni infections : 

Africans ; the older age groups ( 24 - 39 years ) had a 

highly significant increase at 7 days 

fal ling slightly again at 30 days post­

therapy, while the younger group had 

ste adily increasing and highly significant 

values at 30 days. 

Caucasians ; 

FOO TNOTE 

the limited nu mber of pers on s evaluated 

had slight but insignificant increases at 

7 days, while one person maintained a 

hig hly significant v alue to 30 days post­

ther apy . 

The terms " significant" and insignific an t" as used throug hout the 
text of this Chapter have statistical values . 
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Throughout the text the term " significant " must be understood in this 
statistical sense . In the tables , containing the data on which the 
conclusions appearing in the text are based , the notation " * " means 
significant rise; while " ** " means highly significant rise in 
comparison with pre-therapy values . in some cases where a significant 
fall in values occurred , an additional minus sign is used; thus "-* " 



Mixed infections: 

Africa ns ; 

Caucasians; 

SEOT: 

a small number of persons in the age group 

24 - 39 years showed significant rises at 

7 days post-therapy, but these decreased 

significantly at 14 d a y s post-therapy. 

all age groups had a significant rise at 7 

days post-therapy. Two persons had a further 

highly significant increase at 30 days post­

therapy. 

S. haematobium infections: 

Africans; 

Caucasians; 

all age groups had highly significant rises 

in values 7 days post-therapy, but all values 

decreased (some significantly) at 30 and 90 

days post~therapy. 

the younger age groups (3 - 11 years) had 

significant decreased val~es 7 days post­

therapy while the older ages (12 ~ 39 years) 

had highly significant increases. At 120 

days these values had decreased significantly. 

S. mansoni infections: 

Africans; 

Caucasians; 

only two persons were followed up, showing 

highly significant increased values at 7 and 

14 days post-therapy. 

all persons 18 - 39 years showed highly 

significant increases at 7 days with 

significant decreases at 14 and 30 days post­

therapy. 

Mixed infections: 

Africans; 

Caucasians; 

all age groups had highly significant increases 

in values 7 days post-therapy, with only some 

significant decreases at 14 days. 

all age groups had highly significant increases 

in values 7 days post-t herapy. One person 

followed up for 30 days showed a significant 

decrease in value. 
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SGPT: 

S. h a emato bium i n fection s : 

Africans; 

Cauca s ia ns ; 

all age groups had s ignificant rises at 

7 days po s t-therapy an d signi i i c ant falls 

in values again at 14, 30 and 90 days. 

young age groups (3 - 17 year s ) had 

significant reductions at 7 days post-therapy 

followed by hig h ly s i gnificant increases at 

120 day s . The older groups had a significant 

rise at 7 days post-therapy with significant 

falls in val~es at 30 and 120 days. 

S. mansoni infec t io n s: · 

Africans; the only age group tested (24 - 39 years) had 

a highly significant rise at 7 days post­

therapy, falling at 1 4 days although remaining 

higher than at pre-therapy. 

CaucasiaMs; older group s (18 - 39 years) had highly 

significant rises at 7 days post-therapy with 

significant falls at 14 and 30 days. 

Mixed infections: 

Caucasians; 

SUN: 

all age groups had significant rises at 7 days 

~□ st-therapy, values remained high at 14 and 

30 days. 

all ag~ groups had highly significant rises 

at 7 days post-therapy with significant falls 

at 14 and 30 days. 

S. haematobium i n fections and mi xed infectio n s: 

Africans; 

Caucasians; 

all age groups had a remarkable steady value 

at 7, 14, 30 and 60 days post-therapy. 

results for tests of the older groups were 

similar to these. 
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S. mansoni infection s : 

Afr icans ; 

Ca ucasians ; 

the older group tested had a highly 

signific ant rise at 7 days post-therapy. 

some older group s test ed had highly 

signific ant rises at 7 days post-therapy. 

HAEMATOLOGY STUDIES 

94 

Compar e Tables 18 (pre-therapy) and 24 (post-therapy), pages 6 2 and 

95, 96, 97 in which the mean values obtained for tests are set out 

for infections of S. haematobium, ~- mansoni and mixed S. haematobium 

and mansoni, for all age groups of the two ethnic groups. 

Sedimentation Rate: 

S. haematobium: 

Africans; had a significant fall in sedimentation 

rates after ther ap y. 

Caucasians; 

S. mansoni: 

Africans; 

Caucasians; 

no data available. 

in age groups 24 - 39 years, had a 

significant rise two weeks post-therapy. 

in age groups 18 - 23 years, had a 

signific an t rise two weeks post-therapy. 

Mixed infections: 

Africans; 

Caucasians ; 

in some age groups, had a highly 

significant rise two weeks post-therapy. 

in age group 12 - 17 years, had a small 

but significant rise at 30 days: age 

group 18 - 23 years had a highly 

significant fall at 2 weeks post-therapy. 

Haemoglobin Concentration: 

S. haematobium: 

Africans ; no significant changes in values occurred 

to 120 days post-therapy. 



Three groups of infecti on for ethnic and age groups 

Group l: 1• haematobium i nfe ctions 

Group 2: 1· ma n s oni infe c tio ns 

G=o up J: ~- h3 em~ t o hi u~ an d 1· ma ns on i 
mix ed in f ec t i cns 

TEST AGE 

A, Rl CA~ S 3- 5 

( a l Se di ~en tat ion 6-1 ! 
Rates 

norma l 

va l ue s 

ll'ale 0,9-3,7 

femal e 
0 , 20-9 ,6 · 

1 2-17 

18-23 

24- 39 

40+ 

( c l 
PRE ­

THERA PY 

1 2 

6 

7 DAYS· 

9(9l 
(bl I l l 

3 ( 3 l 
(bl ( l l 

8( 5-11) 
(bl ( 2 ) 

CA L1CAS I A"JS (el Sed imentation Rat e s NI L 

(al H:, e ma globin 

9m;s 

n o ~m a l 

v o l u~ 

mo le 13, 5-10,0 

female 

l i: ,5-l ti ,5 

( a Hl!iem a globin 

6-11 

12-17 

1 8- 2) 

24-39 

40+ 

J- 5 

6-11 

12-17 

18-2 3 

24-3,9 

40+ 

12,6 

lJ ,5 

1 5 ,0 

15,5 

14, 7 

14 

12,9 

16 ,B 

15 

(bl 

(bl 

(bl 

(hl 

(bl 

(bl 

(bl 

1 2, 6(11,l-13,6l 
( 9 l 
1 3 ,5(10, 2-15, 4 l 
( 9) 

1 4 , 7 ( 12 ,0-1 7,9l 
( 10 ) 

15,9(14,0-17,0l 
C n ) 

l2,6(12,6l 
( l) 

1 6 ,6(1~.2-l7,2l 
(4 ) 

14,B(l4,4-l5,4l 
( 2 l 

-. 

TAl:lLC 24 

LIMPOPO 

POST- CHEMOT HERAPY 

HAE MAT OLOGY STUDI ES 
GRO UP l: 5 . HAEMA TOS I UM 

DAY S POS T- C~EMO THERA PY 

14 DAYS 30 DAY S 

21( 21) 
( l l 
3 ( 3 l 
(l l 
l4(6-25l 
( 5 l 
4 (3- 5 l 
( 4 l 
23(9 - 40l 
( 2 l 

(**l 

1 2,4(ll,2-12,9l 
( 0) 

1 3 ,1 (0 ,9 8-1 4 ,4) 
( 9) 

14, 6 ( 12 ,0-17, 4 l 
(1 2 ) 

15,2(12,9-17,0) 
( l ?) 

1 3 , 0( ll,0-1 5,2l 
( 2 ) 

1 3 ,7 ( 1J ,J-l4,0) 
( 2 l 

1 3 , 3( 13,3) 
( l) 

lJ , 6 (13,6) 
( l ) 

l I\ , 2 ( 15, 6-16, 4 l 
( 4 l 

1 5 , 5 (15,0-16,0l 
( 2 l 

ll(2-2Dl (**l 
( 4 l 
B(l-lBl 
(5l 

12,3(ll,6-12,9l 
( 4 l 

1 4 , l (lJ,3-14, 5l 
( 4 l 

l4 , 9 ( 1 2,9-17, 9 l 
( 7) 

15,1(13,5-17,0l 
( 11) 

1A , 0 ( lJ, 3- 16 , 4) 
( 2) 

l ~ , 9 ( 12 , 9 ) 
( l ) 

1 4 ,4(14,4) 
(l ) 

1 6 ,2(1 5 ,6-16,4) 
( 4) 

15,3(14,4-16,0l 
( 3 ) 

(al Compa:is on with Tab le 1 8 , 
pa g e 6 2 

( •) 

(**l 
significan t rise (<'. lO~ l 

h ighly significan t rise (c::::: 5%) 

four componente 

tested for 

NOTE, (el Sedimente tion rate, heemag lobin , 
MCH con ce n t r otion, e nd ha e mocrit : 
f igur e s denote me e n v e l u~s 
fo l lowed by r a ng~ in b :'ac,e ~s 

60 DAYS 

6(1-16) 
( 5) 

12, 7 (),2, 6-12,Bl 
( 3 ) 

14,0( 14, 0 l 
( l l 

l 4, 2 (1 4 , 2 l 
(1) 

1 4 ,7(12,2-17,0) 
( 7) 

H , 7 ( 13 , 3- 1 6,0) 
( 2 ) 

13,3(13,3l 
( l) 

14 ,4(14, 4 l 
(l) 

1 5 , 6 ( 1 5, Gl 
(l) 

1 5 ,8(15 , 2-16,0l 
( 2 ) 

(bl Numbe~ of po tie n t s te ste d i s 
pl ac ed in b r a cke t ~ bc nce ~h ~ c e n 
and r a n ge - Il l 

90 DAYS 1 2D DAYS 150 DA YS 

l2, 9( 12,9l 
( l l 

15, 4 (13,6-l7,4l 15,0(1 5 ,0) 
( 4 ) (ll 

15,8(13,6-17,6) 
( U) 

1 4 ,6 (14, 6 ) 1 3, 5 (12, 9- 1 4,0l 17 , 2 ( 17 , , ) ( •• ) 
( l l ( 2l (ll 

14,0(14,0l 14,0(14,0l , 1 3.8( 1 3,B l 
( l ) I l l ( l ) 

14, 4 ( ld,4l 1 3 , 6 (13 , 6) 
( l ) ( l ) 

1 6 ,1(15,4-17,0l 1 7 ,4(17 ,4l (•l 
( 2 ) (ll 

Ce!culate d fr~ m tompu t erised da ta o bta i ne d f o r ha ema to l o gy stud ie s c arried ou t for hy canth one Clinical S t udies at Limpop o by Lou r e n c o Ma rq ues P ublic Hea l th LP- ~o r ~t ori ~ ~. 

Monitor: K. He cht e r -S ch ulz . Un p ubli sh ed d a ta Win t h:op fi les J ohan nesb u~g. 



Three groups of infection for ethnic end ege groups 

Group l: 1, hae~atobium i nfections 

TABLE 24 

LIMPOPO 

POST-C HEMOTHE RAPY 

HAEMATOLOGY STUDIE S 
GROUP 2:5. MANSON! 

Group 2: 1• mcnsoni infections 

Group 3: S. h~~mntcbium and 1• mansoni 
;ixed i nfections 

.;F 0 Tc~.~Js 

(a} Sedimentation 
Ra';es 
nor ;.: al 
values 

ma!e 0 , 9-3,7 

fe ma l e 
C , 20 - 9,6 

CA '..IC nSI,\ \I S 

(a) Sedimentation 
fbt e,; 

,, rr;1 r A'IS 

(n)H npma\) lobin 
9'Tl~ 
norrnal 
\.dlUt! 

mnle 13·, 5- rn ,o 

fe r:>olc 
12 ,5-16,5 

CAU CA51A~!5 

( a)Haer.u,globi'1 

3- 5 

6-11 

12-17 

18-23 

24 -3 9 

40+ 

3-5 

6- ll 

12-17 

18-23 

24 - 39 

40+ 

:1 - 5 

r. -11 
l~-17 

lU-.:J 

24 - 39 

40+ 

3- 5 

6-11 

12-17 

18-23 

24-39 

40+ 

( c ) 
PRE ­

THERA PY 

19 

6 

4 

12,6 

15,7 

16,3 

(b) Comparis on with Table 18, 
pa ge 62 

(**) 

(-*) 

DAYS POST-CH EMOTH ERAPY 

7 DAYS 14 DAYS 30 DAYS 

32(32) 
( l) 

34(34) 
(b) (1) 

( **) 

5(1-12) 
( 6) 

1 2 ,9(12,6-13,3) 
( 2 ) 

15 , 6(13,6-17,4) . 
( 1 3 ) 

16,2(14,8-17,4) 
( 5) 

10( 2-3 5) (**) 
( 6 l 

1 2 ,6(11,8-13,3) 
( 2) 

15 ,5(1 3,6-17,0) 
(10) 

16;5(15,8-17,0) 
( 3) 

highly significant r is e (-=:: 5i) 

significant fall 

15 , 4 ( 14 , 0-1.6, 2 l 
( 4) 

17,0(17,0) 
( 1) 

F'our components 

tested for 

e e c h patient 

NOTE: 

60 DAYS 90 DAYS 

(el Sedimenteti on ra te , haemeglobin , 
MCH concentration , and h oemoc r ~t: 
f igures denote mea~ v~lu~ s 
followed by rarge in brac ketn 

(b) NumOer of p~tients test e d is 
placed in brackets bc~euth mean 
and range - {l) 

120 DAYS 150 CAYS 

15,0(13,0-16,0) 
( 3 ) 

16, 0 (15,6-16,4) 
( 3) 

12,0(12,0) (-•) 
( 1) 

Calculated from computerised data obtained for haemat ology studies carried out for hycanthone Clinical Stud ies at Limpopo by Lourenco Marques Public Heelth Laboratcries . 

Monitor : K,Hechter - Schulz . Unpuhlis h~d data Winthrop files Johanne~b urg. 



Th:ee 9roups_ or infection for ethnic and age 9roupa 

Group 11 1• hee ~ff t o~iuffi infect ion s 

Gr~up 2i l• ~ i nfections 
Grc.up J: ,2. . ►. ~~:•. '! : n:·!1..'Tl and.§. . mr.:r,scn! 

~ix c o i ~f ~c~icns 

lill 

·' :"Q ! CA ~;c; 

!e).,:H C::-n-
ct: n !rai.!.on 

;r; 

no= mal 

value 

32 -38 

CA ~CASI ANS 

(e)~C H Con­
cent=otion 

AP>!CJ.'i5 

(n )H.)c:,-,c::rit 

,: 
no r:2101 

value 

aele 47 

f~l"I.J!Ct 42 

(e)Hae mocr it 

~ 

3- 5 

6- ll 

12-17 

l8-2J 

2t-39 

40♦ 

J -5 

6-ll 

12-17 

24 - 39 

3-5 

6-ll 

!2-17 

18-23 

24-39 

40 ♦ 

3-5 

6-ll 

12-17 

18-23 

24-J9 

4C+ 

(c) 
PRE­

T~"PP. PY 

Jl 

Jl 

J2 

32 

J2 

33 

JJ 

JJ 

3J 

3J 

40 

43 

47 

49 

45 

40 

42 

39 

50 

45 

( C) Co~perison wit~ Te~le 18, 
pe g• £2 

7 CAY S 

JO ( 30-Jl) 
(J) 

31(20 -34) 
( 9) 

J!(28 -J4) 
( 10) 

32 ( Jl-33) 
( 8 ) 

J2(J2 ) 
(l) 

JJ(32-J5) 
(4) 

33 ( 32-33) 
(2) 

H(JS-45) 
( J) 

32 ( J6-50) 
( 9) 

47 ( 36-55) 
(10) 

49( 43 - 52) 
( 8) 

39(39) 
( l) 

50(45-5 l ) 
( 4) 

44(43- 46) 
(2) 

TABLE 24 

LJl'(PQPO 
POST- CHE~O TH(RAPY 

HAEMATO LOcY ST ~Jl(S 
GR:J UP J : M: X~D : :i f !:C TIO'! S 

14 CAYS 

JO ()O-Jl) 
(.) 

Jl ( 29 - 34) 
( 9) 

Jl( 2G-3 4) 
(12) 

32(29 - 34) 
( ! 2 ) 

J 2( H -J 3) 
( 2) 

JJ ( J3 -J4 ) 
( 2) 

33(33) 
(l) 

J,: ()4) 
( l) 

33(3l-J4) 
( 4) 

32 ( J2-33) 
( 2) 

J ? (JS -42) 
(4) 

42 ( 38- 44) 
(9) 
46(J6-S3) 
(1 2 ) 

4~( ~4 -5 J) 
(: 2 ) 

4J(J5 - 4? ) 
( 2) 

41(41) 
( l) 

40 (40) 
( l) 

40 ( 40 ) 
( l ) 

50(50 ) 
. ( 4) 

47(46-J9) 
(2) 

30 DAYS 

3l(Jl-JJ) 
( 2) 

JJ(J2-J3) 
( 4) 

)2( 30-37) 
( 7 ) 

Jl ( 29-33) 
(1 0 ) 

33( 32 -3 3) 
( 2) 

J J (J4) 
(! ) 
~2(J2-3J) 

• ( 4) 

JJ ( J2 - 3J) 
( J) 

J9 ( J 7-40) 
( 2) 

0(42-45) 
(4) 

47(40-5J) 
( 7) 

45( H - 54) 
(ll) 

45( 40-50) 
( 2) 

42 (42) 
( l) 

50(48 -51) 
(.) 

46 (4J-39) 
( 2 ) 

rour components 

te !ited for 

NOTE: 

""C~ pa~ i ent 

60 DAYS 

33(33) 
(l) 

31(31) 
( l) 

90 CAYS 

JJ(JJ) (•) 
(l) 

(e) 

(0) 

Sed iment atic~ rate, haemc~lo~in, 
MCH c oncentrGtio~ , a ~d he e ~c c =it: 
f i gure s dr.~ote ~ean val~e s 
followed by r3~ ;~ i n ~r ~c~c ts 
Nu~~c r or ? 3 t ! c nt ~ tc s !~ ~ is 
placeC i., br a ck c!s t:: e nea 't. n l"l e.?n 
e nd ra e,e - ( ;.) 

120 DAYS 150 CAYS 

3J (J3) Jl(JO-J J ) J2(J~) 
(l ) 

31 ( J0 -32) 
( 7) 

Jl(J0-32) 
( 2 ) 

33(3 3) 
(l ) 

32 ( J2) 
( l) 

~3 (3J) 
(l) 

32( 32) 
(2) 

JB( J O) 
(l) 

4 5 ( 4 5) (.' 
( l) 

43(43) 
( l) 

47(41 - 54) 
( 7) 

46(0 -49) 
( 2 ) 

40(40) 
( l) 

4 5 ( 4 5) 
(l) 

•2(42) (-•) 
( l ) 

49(47-50) 
(2) 

(4) (l) 
32 ( Jl-JJ) 
( s ) 

JJ (JJ) 
(l) 

34(J4) 
( l) 

J2(Jl-34) · 
( 2) 

J9(J9 ) 
(l) 

49(44-52) 
( 4) 

50(42- 56) 
( 6 ) 

4J ( O ) 
( l ) 

41(41) 
(l) 

50(48-51) 
( 2) 

J2(J~) 
(l) 

J J ( JJ) 
(l) 

J2 ( J;,) 
( l) 

J3 ()J) 
(l) 

47 ( 47) 
(l) 

40(40) 
(l) 

42(42) 
(l) 

1. 5 (45) 
(l) 

SJ(SJ) 
(l) 

JJ(3J) 
(l) 

34(34) 
( l) 
J2 ( JZ) 
(l) 

41(41) 
(l) 

30(38) (-•) 
( l) 

1.2 ( 1.2) ( • ) 
(l) 

(--) 

Celculet cd from co~puterised date obtained for h.1crn&tc !c9y studic~ c.1rricd out fo= hycftnthonc Clin!cnl Studie~ e~ Limpopo by Lourenco Marques Pu~lic Heelt~ Lcbcre~ories. 

Monitor1 

~ 



Cauca s ians; 

S. mansoni: 

Africans; 

Caucasians; 

only in age group 24 - 39 years did a 

significant rise occur at 120 days . 

no change in values occurred for the only 

age group tested (24 - 39 years) at 14 

days post-therapy . 

a significant fall in values occurred in 

age group 24 - 39 y ears at 60 days . 

Mixed infections: 

There were no significant changes post - therapy for either ethnic 

group in the limited number of persons tested . 

MCH Concentration : 

S . haematobium : 

One African in age group 6 - 11 years had a significant rise in 

values 90 days post - therapy. All others in both ethnic groups 

r emained fairly constant. 

S . mansoni: 

No significant changes in values occurred in either ethnic groups 

after therapy . 

Mixed infections: 

No significant changes in values occurred in either ethnic groups 

after therapy. 

Haemocrit: 

S. haematobium : 

Africans; 

Caucasians; 

S. mansoni: 

only in age group 12 - 17 years did a 

significant rise in values occur 60 days 

post-therapy . 

in ages 6 - 39 years , a significant 

reduction in values occurred at 40, 120 

and 150 days post - therapy . 

98 

A significant decrease in values occurred in age group 18 - 23 years 

at 90 days , post-therapy . No change was recorded for Africans . 



Mixed infections: 

A significant increase in values occurred in one person in the 

African age group 12 - 17 years at 30 days post - therapy . No 

changes were record ed for Caucasians . 

Eosinophil e Counts : 

99 

All ages within the ethnic groups had significantly high eosinophile 

counts . 

PARASITOLOGY STUDIES 

Compare Tables 17 and 25, pages 60 and 100) 

Egg Counts: 

Urine specimens were examined fr om small groups of Africans and 

Caucasians for various ages to determine egg excretion patterns 

before and after treatment. Live and d ead eggs were noted separately. 

In most instances the hatching test was applied to eggs to confirm 

viability otherwise viability was judged by miracidium development 

and flame - cell movement . 

Africans with 5. haematobium infections excreted more live and dead 

eggs in all age groups pre- and post-therapy than did Caucasians . 

The intensity of infection , based on egg counts was heaviest in all 

Africans particularly in age groups 6 - 11 years. Intensity of 

infection decraased steadily in each advancing age group. In 

Caucasians the age group 18 - 23 years excreted most eggs combined 

with highest intensity of infection . 

Before treatment only few dead eggs were excreted as compared with 

the large numbers of live eggs excreted by both ethnic groups. 

Only~- haematobium eggs , live and dead , were excreted in urine by 

either Africans or Caucasians . 

In 5 . haematobium infections reduction but not cessation in egg 

excretion was noted for both Africans and Caucasians within the 

first week; with the exception of the Caucasian age group 3 - 5 

years where there was an increase in eggs excreted at this time 

by one p atient . The reduction was dramatic for Africans, especially 
' 
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H :u .e ljl roups of !nf&c: tio ,""'I for ethnic end et;e 

tro:.p l , ~- h a c ::-~tcb.:.L:"I in r e:::!ions 

E:oc;, 2 , ~-~ infections 

Groep 3, S. r. '!• - c.! c.~il.Jf"""; a n d 5 . ll'li.'!11!.r.ni 

i":..xed inh c t ic.ns - ---
l:!'c :..: :. !: 5. ~ r, -:,...~<:c.',:.,_ .. :.n "'" e::~ ir:,n5 

Ai:i~ O<YS lt t:AYS 

URI~! 3-5 

[HM. 6-11 11, 3/116, 1• 40/S c □-
(l) (.l) 

12-17 3 .</5-
(2) 

18-23 12,6/),)-

2<-39 

(0+ 0/0-
(2) 

i:""':L~ .. 5. r !-er,:'! •.o ~ :O •- ~ i~ '~ :-ti"l~ s 

~RH.E 

CXA~. 

Gs, •.· 2, 

l;:i:~.t 

UIJI. 

~:-:-1,.-. 2, 

lJ:=11'-i. 

(X.t.11. 

)-5 

6- 11 

!2-17 

18-23 

24-)9 

<C• 

5. r:-a:., s:-ni 

)-5 

6-ll 

12-17 

18-23 

. 2<-39 

s. 

tO+ 

r '1-.~.:..r i 

3-5 

6-11 

12-17 

lt-23 

2<-)9 

<O+ 

)-5 

0-1 ·1 

12-17 

18-23 
2'-J9 

40+ 

U~l~E 3-5 
[XAII. 6-11 

ll-17 

18-23 

norr, 

57 ,".J/4'' 
(1) 

o-
(l) 

! ,. , l'--: <:inr-, s 

inff":~: ...... a 

o-
(2) 

0 
(l) 

(3) 

12 ,4/1,• -
(lC) 

3,5/1 + 
(2) 

012-
(l) 

2/6-
(2) 
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in ages 6 - 11 years where egg excretion had been heaviest before 

-treatment. 
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Numbers of live eggs excreted by Africans of all ages , particularly 

tho se with the highest egg counts , showe d definite reduction 30 days 

afte r treatment. At about the same time the number of dead eggs 

beg an to increase . Zero live counts were recorded for persons with 

initi a l low counts within 90 days , while the age group with highest 

initial counts had none wit hin 120 days . The older ages seemed to 

be the first to have zero egg counts . All persons tested up to 210 

day s when observations terminated excreted . zero live eggs: while 

the numbers of dead eggs also decreased to almost zero. 

Caucasi ans in the age group 12 - 23 years who had highest egg counts 

pre-tre atment , had zero counts withi n the first week . Thi s was 

maintained until the termination of observation at 90 days . All 

other age groups except th at of 24 - 39 ye ars had zero counts within 

30 days, remaining zero until the last ob servation carried out 

between 180 - 210 days after therapy . At no time were many dead 

egg s excreted by the various Caucasian age groups , these became 

even less as time proceeded . The few persons in the age group 24 -

39 years . who per sisted in excreting eggs became zero for live and 

de ad eggs at 120 days post - treatment when observations were 

terminated. Refer to Fig 2 , page 10 2 . 

Caucasians and Africans treated and observed remained in the endemic 

e nvironment, where they were constantly exposed to snails shedding 

cercariae. 

HAEMATURIA STUDIES 

Frank and heavy haematuria was present in all Africans before 

treatment, but in Caucasians haematuria was less so in intensity . 

Haematuria decreased then terminated in mo st Africans after 

treatment, but in a few persons persis ted i nto the third month . 

Few still had occasional erythrocytes in urine specimens 212 days 

after treatment . This condition was associated with the occasional 

excretion of dead eggs, excretion of live eggs having ceased long 

ago. 

A few Caucasians were sti ll passing occasional erythrocytes nearly 

three months after effective treatment , unassociated with the passing 

of live or dead eggs . 
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4. 2. 2 DENN~LT(X\J: PosT-THERAPY slRVEYs 

Bt.ooo BIOCHEMICAL STUDIES 

Compare Tables 11 (pre-therapy) and 26 (post-therapy), page s 50 & 104, 

Data available for pos t-therapy surveys on biochemical studies on 

patients at Dennilton are available for one test period at 4 - 7 

days after treatment. These data are only sufficient to determine 

any immedi a te toxic reaction to the drug used; or possible allergic 

reaction of the person to foreign protein from dam a ged schistosomes 

caused by therapy. 

Bilirubin (total, conjugate): 

There were no significant changes in post-therapy values for all 

ages in Groups "A" and "B". 

SG0T: 

Values for all ages in Group "A" were slightly, but not significantly 

raised after treatment, while those for Group "B" increased 

signi fic _antly. The increased v a lues f ·or older patients in Group "B" 

were high, although only slightly higher than the accepted normal 

values. Values for this age group had been high before treatment. 

SGPT: 

There was no significant change in post-therapy values for all ages 

in Group "A". 

aft e r the r a p y . 

Patients in Group "B 11 were not tested for SGPT values 

HAEMATOLOGY STUDIES 

Compare Tables 10 and 27, pages 49 and 105. 

Haemoglobin Concentration: 

There was no appreciable difference in haemoglobin values before 

and after therapy for both groups after 7 and 30 days respectively. 

White Blood Cell Counts: 

In Group "A" the WBC count had decrea s ed by almost one-third of the 



AGE 
TEST GROUP 

Bilirubin: 
6-11 

Total/ 
con jugate 12-16 

SGO T 6-11 

12-16 

SGPT 6-11 

12-16 

TABLE 26 

DENNILTON 

BLOOD BIOCHEMISTR Y 

POST - CHEMOTHERAPY STUDIES 

S. haematobium infections 

GROU P 
"A" 

Day 4 
0,88(0, 5- 1,8) 
(1 2 ) 

0,81(0,4-1 ,4) 
( 41 

25(14-36) 
(12) 

23(12-45) 
(41) 

2 3 (13-38) 
( 12) 

19(8-34) 
(40) 

GROUP 
" B" 

Day 7 
0,3(0 , 2 - 0 , 4) 
( 1) 

0,38(0,2-1,0) 
(11) 

18(18) 
( 1 ) 

44,5 ( 14-119) 
(11) 

104 

MEAN FOR 
2 GROUPS 

Day 4 - 7 
0 , 59 (0,2-1, 8) 
(13) 

0,59(0,2-l,4) 
( 52) 

21 , 5( 14-3 6 ) 
(1 3) 

33,7(12-119) 
( 52) 

23(13-38) 
( 12) 

19(8-34) 
(40) 

Calculated from computerised data obtained from clinical research 

pr ogramme Dennilton . 

Mon itor : K. Hechter-Schulz. 

Unpublished data on Winthrop Files Johannesburg . 



TABLE 27 

HAEMATOLOGY STUDIES 

POST-TREATMENT SUR VEY 

DENNILTON GROUP "B" + 7 DAYS S . HAEMATDBIUM I NFECTIONS 

105 

~ Hb WBC Eosino12hile 

Group 
6- 11 

12-16 

6-11 

12- 16 

13 , 5(13-14) 7 000(6 000-7 400) 
( 2 ) ( 2 ) 

13,4(12,5-5-15) 7 380 (6 000-14 DOD) 
(14 ) (14) 

GROUP " A" + 30 DAYS 

15,7(12,5-19) 
( 2 ) 

13,2(12 , 5- 5- 14 ) 
(14) 

6 400 ( 6 000-6 800 ) 
( 2 ) 

6 990(1 000 - 8 DOD) 
(14) 

4,5( 2- 7) 
( 2 ) 

2 , 4 ( D , 9 ) 
(14) 

8 ( 3-1 3) 
( 2 ) 

4 , 6(0 - 9) 
(12) 

Calculated fr om com pu terised data obtained from clinical research 

p~ogramme Dennilton . 

Monitor: K. Hechter-Schulz. 

Unpublished data on Winthrop Files Johannesburg . 



former value at 30 day s after therapy . 

Group "B" at 7 days after therapy . 

Eosinophile Counts : 

There was no change for 

There was a marked increase in eosinophilia at 7 and 30 days 

r espectively post - therapy for both groups . 

PAR ASITOLOGY STUDIES 

Refer t o Figs 3 an d 4 , "Effe cts on excre t ion of e ggs after single 

t reatment ", pages 107 and lOB . 

Egg Excretion : 

106 

Within 5 weeks of therapy individuals ex perience d a dramatic decrease 

i n egg excretion . Severity scores based on egg counts recorded for 

Group "B" had decreased by 56 , 3% within the first week . At 8 months 

when the final observation was made the decrease remained around BO% . 

The larger Group " A" followed the same pattern of decrease in egg 

e xcretion . Within 5 weeks after therapy 86% were negative for 

v iable ova , although 50% still excreted some dea d eggs , which in a 

f ew cases included one or two live eggs . After 10 - 14 weeks all 

patients in this group excreted no viable eggs , and 82% were free 

f rom all eggs . This was the best period for this group , as eggs 

were again observed in about 1 5% of pa t ients after 20 - 25 weeks . 

The number of patients excre t ing live eggs at 32 weeks when the 

s tudy terminated did not increase beyond this percentage (15%) . 

Only one course of treatment had been given at the commencement of 

th is st udy period , and all pa tients participating in the study 

r emained in the endemic area , in c onstant conta c t with snails 

s hedding ce r cariae . 

HA EMATURIA STUDIES 

Patients with frank hae mat uria when the study commenced showed great 

i mprovement in the post- therapy period . 68% of the patients had 

highest REC counts of 3+ - 4+ at the commencement of the study . At 

t hree months post - therapy these high counts were nearly all reduced 
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to O. In 13% of patients treated did haematuria persist . 

4. 3 LONG-TERM RESJLTS: REDUCTION I M PREVALENCE OVER 10 YEARS 

Dat a over a lo ng - term period are availab le from Limpopo when the 

total pop ulation was surveyed for bilharzial infection quarterly 

for 10 years: i . e ., the prevale nce of the disease wa s determin ed 

109 

for S . haematobium in 24 per iod s during 10 years with the objective 

of treatment of all those found positive . Refer to Tables 13 (A 

and E ) and 14 , pa g e s 5 4 , 5 5 an d 5 6 : a 1 s o F i g 5 " Lon g - term re s u 1 ts 

of control", page 110 . 

At each determination of infection the individual found positive 

receiv e d therapy with a schistosomicide . Many of the sch isto­

somicide s used were in the clinical trial stage . Thu s at various 

time s during the 10 years patients rece iv ed either becanthone, 

niridazole or hycanthone . No attempt will be made to differentiat e 

betw een the various schistosomicid es used at various times , nor wi ll 

any attempt be made to assess and compare efficacy and toleran ce of 

these , as basically the study was planned to sh ow the results of 

mass chemotherapy by a schistosomicide and not to convey the 

advantages or disadvantages of any part icular one. 

At certain periods after t~1e study was initiated mol lu s cicides 

were also used , thus introducing a secondary con t rol measure in an 

attempt to reduce theprev a l ence of the disease i n as short a time 

as possible. 

The study was initiated in August 1963 when the first chemother apy of 

t he tota l population commenced . In July 19 65 the first mollusciciding 

with Eay l uscide was commenced in the borrow pits alongside the canals . 

Fr om then onw a rd s mollusciciding wa s carried 6ut at irregular intervals 

un til 1973 when this study was terminated (Fig 5, page 110). 

The results of mass chemotherapy will be con side red in several sta ges, 

fir st ly, from its commencement in August 1963 to the en d of De cembe r 

19 65 , when the first mollusciciding of the irrigation scheme was 

c ompleted . Thi s will show directly the results of only chemotherapy 

on the prevalence of the disea se . Then the impact of mollusciciding 

combine d with chemotherapy will become apparent from the early part of 

19 66 until October 1966 . The next period from Octob er 1966 until 
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FIGURE 5 
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October 1970 will show the results of onlj chemotherapy . After this 

until the study terminated the combined results of the two methods 

will again become obvious . Refer to Fig 6 "Limpopo : Long-term 

results ''A . Percentage decrease , and B. Prevalence at various stages 

of control" , page 112 . 

1963 - 1965 CHEMOTHERAPY ONL Y 

The initial prevalence of infection in the population fell from 23 , 1% 

for both ethnic and all age groups in the first test period (August 

1 963 - October 1964 ) to 8 , 3% in the secon d test period (November 

1 964 - July 1965 ) after commencement of chemotherapy . A year later 

t he prevalence was held at nearly the same figure , 8 , 8% , in the third 

test period (August 1965 - December 1965 ), after the population had 

been treated twice and all other factors remained static . Time laps~ 

from the first chemotherapy was 30 months . At the second test period 

the group showing greatest improvement after therapy were Caucasian 

f emales , the prevalence h a v ing been red uced from 5 , 8% to 1 , 7% . They 

also had the lowest pre - therapy prevalence . African males had least 

improvement : prevalence having been reduced from 36 , 6% to 14,6% . 

I n between these extremes were African females , who had the highest 

pre - therapy prevalence , which was reduced from 41, 7% to 10 , 5% : acid 

Caucasian males , reduced from 24 , 1% to 4 , 2% . 

Al l groups showed clinical improvement and a dramatic fall in 

prevalence af t er chemotherapy . After t h e init i al reduction the 

prevalence for each of the vario us groups remained fairly constant 

until the second treatment in Decembe r 1965 . Percentage prevalence 

for African and Caucasian males and females after 30 months at the 

t hird test period were :-

Percentage prevalence at 30 months gost-therapy 

Male 

Female 

Caucasian 

7,4 

1, 2 

African 

1 7 , 2 

19, 7 

( extracted from Tables 13A and B , pages 54 and 55 ) 

While these preva l ence rates are very similar to those obtained on 

the previous test period , it must be note d they had risen again , 
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although not sign ificantly so (:x==-P-==-y) for the higher risk groups , 

i.e., African males and females . 

New infection rates included in the prevalence quoted above , for 

second and third test periods and for the various groups were 

respectively :-

New infection percentage rates post-therapy 

Caucasi an African 

Male Female Male Female 

2nd Test Period 
(p ast -therapy ) 4,2 1,5 9, 3 10,5 

3rd Test Period 
(p ast- therapy) 4,6 1,0 B, 7 9,6 

( extracted from Tables 13A and E , pages 54 and 55 ) 

Prevalence is remarkably constant for the various groups , while 

again it is obvious that the Africans constitute the higher risk 

groups as shown by the highest new infection rates. 

Tables 13A and E, pages 54,and 55 , and 14 , page 56 , show that overall 

pre - therapy prevalence is highest in the Caucasian male and female 

age groups of 10 - 14 years: they show the greatest improvement 

after therapy . In Afric ans the hi ghest pre-therapy prevalence was 

in males and females aged 5 - 19 years. Highest prevalence after 

therapy was retained by them even though this w2s reduced by almost 

tw o- thirds, as follows :-

Age 

5 -
10 -

19 -

Pe rcentage prevalence in age and ethnic groups 
pre- and post-thera py 

Caucasian Afri can 

Group Male Female Male Female 

Pre Post Pre Post Pr e Post Pre Post 

9 51 ,1/24 , 0 44 , 1/23,0 

14 52,5/16,3 12,B/ 1,9 63 ,1/26 ,4 58 ,5/21 ,6 

63,5/25,7 67 ,1/23 ,9 

( extracted from Tables 13A and E , pages 54 and 55) 
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Villages where inhabitants collectively benefited most are listed 

in the following order :-

Percentage prevalence by vi~lage , pre - and po s t-therapy 

1st Test(Pre -) 2nd Test(Post-) 3rd Test(Post - ) 

8 , 5 Pegoes 

Santana 

Santa Camba 

44 , 7 

43 , 9 

34 , 2 

( extracted from Table 15 , page 5 7) 

7 , 1 

1 7 , 3 

11 , 8 

1965 - 1966 CH EMOTHER APY COMB INED WITH MO LLU SCICIO ES 

9 , 2 

8 , 1 

December 1965 saw the completion of the first period of mollus ­

ciciding throughout the entire irrigation scheme which took nearly 

six months to complete . The next test period for the population to 

show up any i nfluence on the prevalence of infection would be that 

o f the f ourth period , fro m Jan uary - Ap ril 1966 . 

Th e previous prevalence , during 30 months from commencement of 

c hemotherapy , had been stabilised at 8 , 3% - 8 , 8% total prevalence . 

Within five months after more than half the study area had been 

controlled with molluscicides combined with chemotherapy , the overall 

p revalence of infection for the population fell to 4 , 9% and then to 

3, 3% at the seventh test . This was the lowest p revalence reached 

d uring the st udy period of 1 0 years , as can be seen in the following 

listing :-

Percentage prevalence po s t - therapy plu s molluscicides 

Caucasian African Tota l 

Male Female Male Female Pogul a tio n 

4 th Tes t Peri o d 
(p ost - therapy ) 4 ,0 0 , 7 9,7 11 ,8 4 ,9 

5th Test Period 
( post - therapy ) 3 , 6 0, 8 1 0 , 8 13 , l 5 ,1 

6th Test Period 
( post - therapy) 3 , 9 0 , 8 13 , 2 14 , l 6 , 8 

7 th Test Period 
( post - therapy ) 2 , 5 0, 3 7 ,8 7 , 8 3 , 3 

( extracted from Tables 13 A and B , pages 54 and 55 ) 
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This reduced prevalence determined over period s of 6 and 14 months 

after the additional control measure of mollusciciding had been 

introduc ed seem more or less stable . Time lapse from first 

commencement of chemotherapy was nearly 4 years . Also note that 

after a considerable reduction in prevalence for African males and 

females after mollusciciding began , prevalence rises again slightly 

but significantly about 6 months afterwards (x= P:::::,,y ). 

The rate of the new infections is also of interest as these are 

almost halved again from the previous test periods when only 

che motherapy took place . 

New infection percentage rates , therapy plus 
mollu s cicides 

Caucasian Afri can 

Male Female Male 

4th Test Period 
(post-therapy) 2 , 0 0 , 4 2 , 6 

5th Test Period 
(post-therapy ) 1,9 0 , 5 4 , 0 

6th Test Period 
(post-therapy ) 2 , 0 D, 7 3 ,7 

7th Test Period 
( post-therapy) 1 , 4 0 , 2 1 , 8 

( extracted from Tables 13A and B , pages 54 and 55) 

Female 

5,1 

3 , 2 

4,6 

2,2 

With control now established by means of chemotherapy twice per 

a8num and mollusciciding at longer and more irregular intervals the 

prevalence for the total population remained fairly constant , with 

littl e variation between 3 , 3% at the 7th Te st Period (January -

April 1967) and 4 , 3% at the 10th Test Period (January - April 1968 ). 

The rate of new infections remained fairly constant during chemo­

the rapy plus mollusciciding , shown by the following incidences : -

New infections percentage rates, continued 
therapy plus molluscicide s 

Caucasian African 

Male Female Male Female 

7th Test Period 
(post-therapy) 1 , 4 0,2 1,8 2,2 

8th Test Period 
(po s t-therapy) 2,2 0 , 6 3 , 1 2,7 

9th Test Period 
(post-therapy ) 1,5 0,8 2 , 7 3,4 

10th Test Period 
(po st-t herapy ) 1,7 0,9 3, 8 2,7 
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( extracted from Table s 13A and B, pages 54 an d 55) 

1966 - 1970 CHEMOTHERAPY ONLY 

Mollusciciding was now discontinued for 4 years from October 1966 

to October 1970. The results of this action are clearly seen in 

Fig 5 , page 110 showing changes in prevalence rates having two 

trends : 

11 A11 for 30 months (May 1967 - Augu st 1969) 

when prevalence, although slightly erratic , 

tended to rem ain low with a computed rate 

of increase of 0 , 146% per test period for 

the total : percentage prevalence : and 

11 B11 when in the following 13 months 

(September 1969 - August 1970) prevalence 

rose steadily and significantly 2 , 0 5% per 

test period to the highe s t recorded 

prevalence for the post-treatment period . 

This was in the 7th year after commencement of chemotherapy , and 5 

y ears after mollusciciding had been discontinued . 

At this 7th Test Period (May 1970 - August 1970), prevalence had 

increased mostly for all males , with greate st gains by Africans . 

African females also had a slight but significant increase. 

Caucasian fem a les had no advance on the previous Te st Period, but 

showed an appreciable increase over that recorded about 6 months 

previously. The rise in prevalence during the latter part of the 

l apse in mollusciciciing , but with continued therapy, can be 

expressed as follows :-

Percent age prevalence pre - therapy and therapy 
after lapse of mol l uscicides 

Caucasian Afri can 
Test Period 

Tot a l 
Incidence Male Female Male Female 

1st (start) 
(pre - therapy) 23,l 24 , 1 5 , 8 36 , 6 41 , 7 

13th (post - therapy) 4,6 2,9 0 , 3 12,9 12 , 1 
14th 5,5 2 , 9 0 , 7 13 , 7 15,2 
15th 7 , 1 4 , 1 0 , 9 19 , D 19,0 
16th 8 , 8 5,4 2,0 18 , 7 24,7 

17th 11 , 2 7 , 1 2,1 27,3 28 , 7 

(extrac ted from Tab l es 13A and B , pages 54 an d 55) 



However , in spite of the significant rise in prevalence in all 

groups from the 13th to the 17th period , these were still at an 

advantage when compared to the pre- treatment prevalence seven 

years ago . 
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A breakdown of figures for the 1 7th Test Period shows that the most 

highly infected groups were Caucasian males 10 - 14 years; and 

African males 5 - 1 4 years . These groups contributed most towards 

increased incidence recorded for this Test Period, which can be 

regarded as the climax in the control period of 10 years , as follows : -

Percentage prevalence at post-therapy climax 

Caucasian African 

Age Group Male Fem al e Male Fem a le 

5 - 9 9 , 3 2 , 8 49 ,l 48 , 0 

10 - 14 15 , 2 2 , 8 43 , 8 36,7 

1 5 - 19 7 , 5 4 , 3 22 , 2 36 , 4 

20 - 29 6 , 0 1 , 3 22 , 2 18,4 

( extracted from Tables 13A and B , pages 54 and 55 ) 

At this time v illages with highest prevalenc e of infection were 

Santiago where the increase was about 15 fold in four months , 

Madragoa which nearly doubled in the same time , and Freixiel where 

the prevalence mounted slowly but surely over a period of nearly 

two years . 

Percent age prevalence for se lected villages 

Village 13th Test 14th Te st 15th Test 1 6t h Test 17th Test 

Santiago 6 , 3 3 , 3 3 , 7 2 , 5 31 , 2 

Madragoa 8 , 9 1 4 , 0 12 , 0 18 , 4 24 , 8 

Freixie l 8 , 4 7 , 3 13 , 3 1 3 , 7 15 , 3 

( extracted from Table 16 , page 59 ) 

1970 - 1972 CHEMOTHERAPY COMBINED WITH MOLLUSC I CI OES 

Mollu s ciciding of the total study area follow ed almost immediately 

after the results of the 17th Test Period · (M ay - August 1970) became 

known , and continued annually combined with chemotherapy which had 



been decrea sed to three times per annum , until the conclusio n of 

the study period . 

A sharp drop in the prevalence of infection became apparent after 

c ombined control measures were reinstituted . The dow nward trend 

continued until the 22nd Test Period (January - April 1972) when 

the rates increased ag ain to about 8 , 7% and remained so for the 

l ast t wo Test Periods at the conclusion of the study . 
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The prevalence of infection in the total population at the i nit iation 

of the study had been 23 , 1% and after 10 years a t termination had 

decreased to 8 , 4% . Within the 3rd year after chemotherapy had been 

i nstituted as a measure of control , prevale nce had been reduced t o 

8 , 8% . With mollusciciding in addition to chemotherapy in the ne xt 

y ear , this fell to 4 , 9% . These rates remai ne d more or less static 

until September - December 1969 when prevalence began to rise again 

ending in the climax of control in May - August 1970 , of 11 , 2% . At 

this time mollusciciding had been discontinued for nearly 5 years . 

After mollusciciding was again instituted in October 1970 , 

prevalence dropped back to 8 , 2% . At the termination of the study 

i n September - December 1972 bilharzial i nfecti on in the total 

population was 8 , 4% . The lowest prevalenc e recorded during the 10 

y ear study was 3,3% , approximately 3 years after co mmen cement of 

r egular periodic chemotherapy and one year following the fir st use 

of molluscicides. 

The reduction of prevalence at selected times can be expressed as 

f ollows :-

Prevale nce at se lected control 12er iods 

Test Period Years Chemothera12~ Mo llusciciding 

l 1963(start) D pre - control D 
(pre - therapy) 

3 
(post - therapy) 2nd X post - co ntrol 

4 3rd X X 

7 3rd X X 

15 5th X 

1 7 (climax) 5- 6th X 

1 8 6th X X 

24 1972(final) 10th X X 

( extract from Tables 13A and B, pages 54 and 55) 
and Fig 6, page 112 ) 

Total 

Prevalence % 
23 , l 

8 , 8 

4 , 9 

3 , 3 

7 , 1 

11 , 2 
8,2 

8 , 4 
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The group of persons who benefited most from control measures , 

chemotherapy and mollusciciding , were Caucasian males aged 10 -

19 years , followed by African males and females aged 20 - 49 years. 

In particular African females benefited , as previous to control 

they seemed to retain a very high prevalence of infection throughout 

life. 

Percentage prevalence by age and ethnic groups 
pre-control and 10 years post-control 

a ) Caucasian 

A.9£ Start Pre-control Final 

Males Females Males 

5 - 9 26 ,2 6 , 5 6 , 9 

10 - 14 52 , 5 12 ,8 9,7 

15 - 19 42,3 7 ,7 6,2 

20 - 29 16,0 2 , 3 4 , 3 

( extracted from Tables 13A and B , pages 54 and 55) 

b ) African 

A.9£ Start Pre-control Fin al 

Males Females Males 

5 - 9 51 ,1 44,1 21,l 

10 - 14 63,1 58 , 5 36,5 

15 19 63,5 67 ,1 34,5 

20 - 29 38,6 42 ,9 8,2 

30 - 39 23,3 42 ,0 10,3 

40 - 49 19,2 42,0 5 , 8 

Post-control 

Females 

0,6 

1,9 

1,0 

2,k 

P os t - c on trol 

Females 

27,5 

33,5 

23,l 

17,2 

18,8 

15,9 

Refer to Fig 8 "A. African male and female 2ge groups prevalence 

before control and at conclusion of study ", and "E. Caucasian ma le 

and female age groups prevalence before control and at conclusion of 

study" , pages 120 and 121 . 

4 . 4 AS~SSv'ENT a= Q-!Etv'OTHERAPY IN STUDY /REAS COWtRED 
WITH RESLLTS OBTAINED a9:W-iERE 

The study at Dennilton was limited and of relatively shor t duration 

wh en compared with the overall study at Limpopo, and can only be 

considered as a check on data obtained from the l atter . Hence a 
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further comparison of the results obtained with chemotherapy on 

small groups intensively followed up in Swazilan d will be of value . 

STUDY AREAS COt-'f>~ WITH SWAZILAND 

No haematology or biochemical studies were carried out on patients 

treated in Swaziland . Data from there relate solely to the 

efficacy of a drug trial with hycanthone , with pre- and post-therapy 

parasitological studies done in detail . The haematological and 

biochemical results from Dennilton and Limpopo will be assessed in 

terms of changes in values obtained for tests before and after 

therapy , as compared with accepted normal values for healthy 

individuals elsewhere . 

Haematology and blood biochemistry tests carried out were aimed at 

determining the effects of parasiti sm on the individual by the 

schistosome . 

HAEMATOLOGY STUD I ES 

Sedimentation rates were more generally disturbed beforehand in 

African s and mainly in S . haem ato bi um infections , than was evident 

in Caucasians . Immedia te post - treatment valu es showed a clinica l 

improvement for all ethnic groups in all types of infections , 

especially for Caucasians with mixed infections . No anaemia wa s 

indicated by the results of haemoglobin, MCH concentration and 

haemocrit tests either before or after therapy , and on long - term 

follow-up , although significant c l inical improvement was observed 

in some young age groups ( 3 - 5 year s ) in Caucasians with 

S . haemato bium infections . 

Eosinophile values as well as some total WBC counts were mostly 

d isturbed in all ethnic and age groups amongst individuals highly 

parasitised , i . e ., in pre-puberty and puberty boys and girls . Most 

clinical improvement in all blood components studied was recorded 

in this field . Most age groups showed a response immediately post­

therapy , due to host response to dead and dyi ng schistosomes . 



& ooo BIO CHEMICAL STUD I ES 

There was a transient rise in transaminase (SGDT and SGPT) values 

immediately after therapy in all groups , a few individuals having 

highly significant rises . The values fell aga in on long-term 

follow-up, comparable to pre-trea tment values and within the 

accepted normal range . The most significant rises took place 
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among s t Caucasi ans with S . mansoni infections and mixed infections . 

However , most individuals showed sufficient changed values on long­

t erm follow - up to indicate a clinical improvement. 

Trans a minases studies did not show significant differences pre - and 

post-th erapy from accepted normal values for e{ther study area. 

This may be due to the fact that the tests employed are not sensitive 

enough to record significant change s or that the dise ase or the 

drugs use d did , in fact , n ot upset the biochemical balance of 

patients receiving therapy sufficiently for this to become apparent . 

The apparent qbsence of severe hepa tos plenomegaly from both areas 

confirms this . 

PARASITOLOGY STUDIES 

Egg Counts : 

This parameter is sufficiently sensitive to show change before and 

afte r therapy as quantitat1ve increases or decreases in individu a l 

egg counts can easily be determined microscopically . As the period 

o f observation in Swaziland was of short dur ation (3 months) only 

the short - term results of chemotherapy in Limpopo , Dennilton and 

Swaziland .will be compared . 

I n all instances all persons receiving ther ap y were infected and 

remained in the endemic areas . The groups considered here were 

relatively small , and the periods of observation short : -

Numbers of pati ents and time observed 

Swaziland 204 patients ob serve d for 3 months 

Dennilton 
"A" Group 56 patients observed for 8 months 

"B " Group 17 pati ents observed for 8 months 

Limpopo 42 patie nts obs erved for 7 months 



All groups had been treated with hycan thone either orally or 

pa renterally , except Group " B" at De nn ilton, which received oral 

becanthone , a related schistosomicide . The objective of therapy 

was primarily to determine drug efficacy related to tolerance ' in 

patient s treated . 

Pr e -the rapy severity of infection in various places was based on 

egg counts and percentage freque ncy distribution can be listed as 

follows:-

Percentage pre - th era py frequency di stribution 
of e gg counts 

Swaziland 

!Jennilton "A" 

"B" 
Limpo~o 

4+ 

60 

57 

47 

36 

Severity 

l+/3+ 

40 

43 

35 

14 

Few 

18 

50 
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Severity of infection relating to individual worm loads was 

significantly greater in Sw a ziland and Dennilton "A" than in Limpopo . 

Percent age of patients excreting no viabl e eggs at various periods 

of observation after treatment was as follows : -

Per centage patient s -~x~reting no viable egg s , 
post - ther ap y 

l month 2 months 3 months 

Swaziland 80 78 69 

Den nilton "A" 86 100 90 · 

"B" 59 44 70 

7-8 months 

94. 

82 

Limpopo 80 100 94 100 

Refer to Figs 2 , 3 , 4 and 7 , Effect of single therapy on ova 

excretion at Limpopo , Dennilton " A" and " B" , and Swaziland 

r espectively , on page s 102 , 107 , 108 and 1 25 . 

A regular pattern is apparent from the above figures , when considered 

for all groups treated with the same formulation drug , hycanthone , 

i. e ., for Swaziland , Dennilton Group "A" and Limpopo . Omitted is 

"B'' Dennilton , which receiv ed an infer ior form of the drug, becanthone . 
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There Bppears to be a very good response in the former group of 

about BO% patients who became negative for viable eggs one month 

after therapy . This percentage was maintained or even lncreased 

for Dennilton "A" and Limpopo when nearly all patients treated 

became negative at 3 months and remained so 7 - 8 months when 

observations terminated . For Swaziland , where severity of 

infection was higher , the trend is a little different . An 

increasing number of patients again became positive for viable 

eggs over the observation period . 
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CHAPTER 5 

COMME NTS AND CONCLUSIONS 



128 

5 . l CcNERAL APFREC I AT I CN 

CHA NCES OBSERVED IN OVA EXCRETED AFTER THERAPY 

Weber et al (1969) stated that specific treatment , if successful , 

·kills worms , thus interrupting the laying of further eggs . It does 

not, however , prevent the continued release of black or dead eggs 

from the bladder mucosa into the urine which may continue for some 

considerable time . 

They report the presence of abnormal eggs in the intestinal wall 

after the use of several different schistosomicides , including 

niridazole and hycanthone . This supports Jordan's (1 967) 

suggestions that the percentage reduction in egg load , rather than 

the absolute cure rate based on complete cessation of viable eggs , 

should be used to assess the effectiveness of suppressive - or 

chemotherapy. 

The external appearance of eggs excreted by patients treated in 

the study areas changed , and embryonic development seemed affected . 

Dead or deformed 2 · haematobium eggs , small in size , shape distorted , 

and embryo malformed or underdeveloped, were seen in rectal biopsy 

tissue taken from patients after treatment . Only few biopsies were 

done, some to the seventh month post-therapy, when this condition 

persisted . 

Some fibrotic scar sites on the mucosal wall of specimens taken 

showed where apparently reabsorption of dead eggs had taken place 

towards the end of the observation period . Very little, if any , 

decrease in numbers of entrapped dead gggs was seen in specimens 

from patients under continuous observation . 

PATTERNS OF EXPECTATION 

Th e changing pattern of egg excretion has already been described 

( see pagel06) . Observations will now be made of the pattern in 

age groups and sexes of the ethnic groups , before chemotherapy and 

at the end of the 10 year study period. 

MacDonald et al (1968) based their assessment of the results of 

control by chemotherapy and molluscicides in the Burma Valley 



Rhodesia on patterns of egg excretion. Theprevalen ce of 

2 · haematobium infections was reduced from 39% to 22% after 2 

years , while egg excretion was decrea se d by 29% in the first year 

and 38% after the second year of control . 

By comparison in the Limpopo study the mean prevalence for both 

ethnic groups after 10 years of control was reduced from 23 , 1% to 

8 , 4% : a ratio of 3 : 2 in favour of control results obtained at 

Limpopo . 

Amongst Africans , males aged 10 - 19 years were still excreting 

l arge numbers of eggs , while females aged 5 - 14 were now amongst 

the biggest excretors of eggs . Before therapy ages 10 - 19 had 

excreted most eggs . Females aged 40 - 50+ became an increased 

source of egg excretion after therapy . The significance of this 

changing pattern is that the most physically active age groups , 
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male and female adolescents , became the most intense egg excretors 

at the end of,the study . Increasing egg excretion by older African 

women after therapy may be related to social habits . The parasite 

p ool in Africans continued in sufficient q uantit y and the breakpoi n t 

i n control had not been reached . 

The pattern among st Caucasian egg excretors was radically different 

f rom that of Africans . Egg excretion was reduced to almost nil in all 

female age groups and to small numbers i n the ages lO - 14 in males . 

Only an insignificant fraction of the parasite pool could have 

remained in Caucasian s and the breakpoint in control leading to 

eradication would have been reached and pas s ed some time previous l y , 

had infection been limited to only this group . 

The frequency distribution of egg counts had also altered. For 

Caucasians all egg excretors now fell into a les s severe category , . 
i. e ., 5 - 10 per ml urine specimen , as compared with 500+ before 

therapy . For Africans there was improvement too after 10 years of 

c ontrol , the high frequency distribution of egg excretors was now 

almost confined to the 5 - 10 category with only occa s ional higher 

excretion of 500+ . Refer to Tables 17 and 25 pages 60 and 100; 0 



~OOERN SCH I STOSOM I CIOES IN THE ROLE OF CONTROL OR ERAO IOATION 

MacDonald (1965 ) co ns idered that unle ss therapy was systematic , 

regular and supplemented by other i ntens ive measures with the 
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o bject of p ass ing the control breakpo in t and going on to era dication , 

it could be discou n ted as an effective me thod of control . The 

greate st weakness of therapy at that time was largely "in adequacy 

and toxicity of dru gs available" . The a t t ributes of the new 

schistosomicide, hycanthone , which was used ma inly in the s tudy 

project , have completely offset this disadvantage by the speed and 

ease of administration , an d by its high efficacy and rel ative ly low 

t o x i c i t y ( R u a s (1 9 7 4 ) ) • 

At Dennilto n treatmen t was only carried out once , to test the 

efficacy of the new schistosomic ide and was not accompanied by other 

measure s a i me d at controlling transmission . On the other hand , at 

Li mpopo , tr ea t men t was s y s te matic and re gular , where the entire 

population was screened for infectio n an d tho s e po sitive treated in 

24 period s in 10 y ears with the new effective schis tosomic i des . 

Concurrently co n t amina tion was kept at a low level and snai l cont rol 

proceed ed at iiregula r intervals , very mu ch in line with MacDonal d ' s 

contentions . Evaluat io n of the results of this t hera py , far 

exceedi ng an ythi ng avai l ab le to MacDona ld , have airea dy been 

consider e d, both for short and long - term periods , in Chapt er 4 . 

Here therapy in relatio n to co n trol or po ss ible eradication will be 

d iscus se d in terms of patterns which emerged f rom the study . 

When the decrease in p reva l en ce due to control measures at Li mpopo 

is placed aga~nst MacD on a ld's contrast of four type s of control it 

is seen that the breekpoint as defined by him is re ached in a mat ter 

o f months af ter initial therapy of all infect e d per sons ; whereas in 

h is prediction , using the outdated schistosomicides , the bieakpoint 

was only reached after several years . Howev er , he predict ed total 

control or eradication resulting fro m the most inten s iv ely applied 

measure of therapy plus control of entry to water and/or snai l 

control to become abso lu te after 4 or 5 year s . At Lim popo the 

addition o f an extra control meas ure to ther apy , i . e ., snai l co nt rol , 

forced the prevalence down to a basic 3% , but this was not low enough 

t o bring about eradication or even to sta bilize the p a ra si t e pool 
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at an acceptable low level in the population . When this additional 

control measure was relaxed the prev alence increased again . 

Use of chemotherapy as a control measure was not enough to reduce 

the prevalence to a point from which erad i cation would result , while 

the combined measures of therapy plus snail control were not 

continued long enough to bring this about even though the prevalence 

was reduced by them to an almost negligib l e quantity . 

MacDonald considered that his breakpoint would be reached when the 

infection rate in a community was reduced to roughly 10%, by a 

combination of control measures , therapy being one . But the results 

of similar combin e d measures used at Limpopo showed that the 

reduction in prevalence mus t be very much lower , even lower than 3% . 

Also , these measures would have to be maintained for long periods , 

exceeding the 30 months " A" Period during which the prevalence 

re mained almost stable ( see Fig "5 , page 110 ) . Where the control 

area is open ~nd surro unded by uncontrolled conditions such as 

tho se found at Limpopo the measures may have to continue indefinitely 

to maintain this low prevalence in the protected population . 

MacDonald s tated " the significant point is that a sufficiently 

inten se programm e can be expected to pass a breakpoint and there ­

after increase rapidly in efficiency and lead to eradication . While 

o~e falls short of the required degr ee of intensity , even by only a 

small measure , will have no hope of ever attaining anything other 

t han a reduction of general prevalence ". 

CONCLUS I ONS 

The study project can be considered a successful exercise as pre­

and post-therapy data have become available in a statistically 

significant number of persons observed over a l ong enough period , 

from which valid conclusions can now be drawn . 

Data from selective mass chemotherapy , alone and in conjunction with 

other control measures, are now available of haematological , blood 

bioch emica l and egg excretionary responses of person s treated with 

a modern effective schis to somicide . 

In addition , the effects of chemother apy , on its own and related to 



other control measures, have been studied on the prevalence of 

th e disease in a community of 7 400 for a decade . 
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Stemm ing from thi s , it is considered th a t the experience and data 

gaine d at Limpopo can be used as a mo del on which future control 

programmes in large communities can be based . However , regardless 

of these conclusions , old do gm@s may still hold back progress in 

the use of mass chemotherapy as a major meth od of bilharzias i s 

control . 

5 . 2 NEGATI VE FACTffiS OBSCLRING FR ICR ITY RATI NG FOO CCM"RCl 

I n the Republic of South Africa the controversy of "to treat or not 

to treat" goes on . Sh ould the co n trol of bilharziasis rank in 

priority with that given to tuberculosis , malaria , measles , venereal 

disease or other social disea ses . Priorities for the control of any 

disease depe n ?s on its rating as a cause for loweri ng the prod uct ­

i vity or physical well-being of the human population . Thus the 

p hysica l tolerance or lack of external manifestations of a disease 

could determine its rating in a health budget . 

In South Africa its priority ranks very low , althou g h most 

facilities for control are prese nt , such as adequate health budgets , 

trained personnel , etc . Elsew here the need for high priority is 

recogni se d by health authorities , but the facilitie s of fin ance and 

staff are on s hort supply . 

Apart from priority rating , several other factors tend to ob scure 

a positive approach to the problem of therapy and control . Amongst 

these are the inherent dang e rs of treatment; pos s ible rel a ps es or 

reinfection after treatment i f patie nts return to endemic foci; 

and other probable aggravating factors bound up with an expand in g 

agronomy . 

0 ANOERS OF TREATMENT 

Because of its peculiar intravascular and i n tratissue para s itosis 

special knowledge is required and care must be taken in the treatment 

o f bilharzial patients . Added to this the fact that all available 

schistosomicides have some potential toxicity , gives some risk to 

the patient i n all forms of treatment . Other factors to be 

con s idered are concomit an t illne ss and mixed treatment (polypharmacy) 

given simultaneously . 
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Apart from reactions which may be provoked by the toxicity peculiar 

to each of the avai l able sch is tos omic ides (. see Anne xure 11 F" ) a 11 

c an cause some tissue and tumora l reaction related to worm 

mo bilisation , shift into th e liver or lungs, an d by death of a 

· v ariable quantity of worm s with l iberation of antigenic material 

(C outinho (1969)) . These react ion s are almost unavoidable , but are 

fortu nately unimportant at most tim es . When the liver or lu ngs are 

i nvolved or a general state o f allergy is in voked reactions can 

b ecome serio us or even fatal due to vas cular or anaphylact ic shock . 

Co utinho (1969) states th at i n s uch a case it is difficult to 

d etermine if the reaction i s due to a specific dr ug sensi tivity or 

to an intense allergic response to damaged worm s ub stances li berate d 

in to the host . 

We are , therefore, dealing in the first in stance not only with the 

p ossible effects of a toxic substance on the patient , but also 

secondarily with the patient ' s reaction to debris from dead or 

dy ing worms as a result of the treatment . Th ese responses could be 

aggravated by th e pr esence of other diseases debilitating the 

patien t or by th e s i multaneous use of other drugs known to cause 

to xic reactions . 

It is interes ting to note the contraindications to treatment as 

l aid down by Co utinho in 1969 , man y years before the common use of 

th e modern sch i stosomic id es niridazole a nd hycanthone , whose listed 

c ontraindications could have been copied from these . He li sts 

contrain dic at ion s to treatment with any schistos omicid e as follows :-

Pre gnanc y 

Acu te in fections , acute broncho-p neumonia 

Chronic infections , p ulmonary tuberculosis 

Accentuated malnutrition, marke d loss of weight 

Accentuated anae mia s 

Old age (over 55 y ea rs) 

Ad vanced liver failure 

Re na l in suff ic iency 

Cardiac disease 

Neuro - psychic and electro - encephalogical disturbances 

Gastriti s , p eptic ulcer 

Specif ic drug se n sitivity 



This is a formidable list to heed when considering treatment, but 

in effect means the use of the physician ' s clinical judgement of 

offsetting the advantages for the patient against the risks of 

treatment . 
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No comprehensive statement on fatal reactions related to the use of 

any one schistosomicide has yet been published , with the exception 

of hycanthone . In an analysis of fatal reactions reported in 

Rhodesia and possibly related to the use of hycanthone Gane (1974 ) 

tabulates the reactions where two or more factors were implicated 

in the deaths of eight patients :-

FACTOR 

Error in dosage 

Respiratory infections 

Underlying cirrhosis 

Operations under general anaesthetic 

Wrong drug combinations 

Chronic infections 

PATIENTS 

3 

4 

2 

4 

6 

2 

It is apparent that most of the above reactions were due to an error 

in clinical judgement on the part of the doctor treating the patient . 

He concludes that hycanthone is usually only toxic to an already 

diseased liver and advises the careful readi n g of the manufacturer ' s 

p ackage insert to use as few drugs concomitantly and to treat only 

p atients who have been in good health for the past month . 

In the field in Southern Africa , where the drug has been used in mass 

chemotherapy , H~nsford (1974) Ruas (1974 ) and MacDonald et al (1968) 

considered the drug well - tolerated anJ side effects occurring were 

moderate . However , candidates for mass chemotherapy must be 

adequately examined under medical supervision . 

Reaction rates of other schistosomicides are more difficult to come 

by. Howeve r, just as hycanthone can precipitate reactions all others 

can do the same . The toxicity f or each would be peculiar to th~ 

tar get organs . 

The antimonials have the worst record for fatal reactions , explaining 

their unpopularity in present day therapy . As most drugs introduced 

into the body are detoxified by the live r, this organ can be expected 

to be the target on most occ asions for toxic reactions . 
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Gane 1 s conclusion that drug toxicity can be expected with an already 

d iseased liver and that we take too much for granted the resilience 

and powers of recovery of the liver , es peci a lly i n the under-nourished, 

i s so important that the liver and it s illne sses in Southern Africa 

-need s some further di scussion . 

Th e acute and chronic sic k liver in the Afr ican i s common in Southern 

Africa . In a short series of admissions for liver disease studied by 

Ro berts (1970 ), he found that high pr e valence of liver disea se is one 

of the most str iking differences between the European and the African· 

in Southern Afric a . In the African the high prevalence of cirrhosis 

and primary carcinoma of the liver is s triking, po ssib ly because the 

l atter condition results from the former . Protein malnutrition has 

be en considered as a pr e di sposin g factor . Kwas hi okor may be 

r esponsible for the high preval encs of live r disease in after life 

for the African . Infective hepatitis wh ich may give rise to a 

second ary post - necrotic cirrhosis also has a high p revalence . Wal l 

and Gelfand (197 2 ) in a study of Afric an ci rrhotic livers found that 

the condition is common in 8,3% of all autopsy material seen at 

Harari, several histologic al types being encountered - p a rtial and 

post-necrotic cirrhosis , cirrhos i s with s id eros i s , bilharzial 

fibro s is and chronic active hepatitis . 

Ki tsch and Saunders (19 72 ) in a revie w on the subject of nutrition 

and liver disease estab lished its importance an d widespread 

occu rrence , they discus se d the re l ative imp ortance of nutritional 

fa ctors and a lcohol in the p ath ogenisis of liver d isease. The African 

sick liver i s a wide s pread entity which mu st be catered for when 

consid ering mass therapy for the control of bilharziasis in the 

field. 

Ap art from reactions directly related to the use of schistosomicides , 

d rug induced hepatotoxicity can a l so r es ult from wro ng combinations 

o f drug s in polypharmacy , such combinations of drugs are more l ike ly 

to be made in clinic or ho s pital t reatme nt of i ndividual patients 

th an in mass ther apy in the field. 

Popper et al (1963) and Sherlock ( 1963 ) clas s ify drug induced 

hepatic injury into variou s groups . 

quoted here:-

Sher lo ck ' s class ificat i on is 
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~ Example 

Sulfonamide 

Dose 
De pendanc e 

Animal 
Pred iction 

Hemolytic 

Interference with 
bilirubin 

Uptake 

Conjugation 

Excretion 

Direct hepatotoxicity 

Hepat itic 

Hypersensitivity 

Cholestatic 

General 

Flavaspidic aci d 

Novobiocin 

Norethandrolone 

Ch olecystographic 
media 

Tet racyc line 

Phenelzine 

Chlorpromazine 

p-Aminosalicylate 

Erythromyci n 
estolate 

No No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes - Yes 

No No 

No No 

No 

No 

The combination of schistosomicides with severa l of the drugs listed 

i n Sherlock ' s classification have alrea dy been incriminated as 

causing severe adverse reactions by Gane . Of interest is the 

persistant use of Chloropromazine , under various trade names , as 

an antinausean, known for l ong as being hepatotoxic . 

RELAPSES OR RE INFECT IO NS AFTER THERAP Y 

A major consideration maintaining official resistance to advancing 

the status of bilharziasis control in South Africa is the probability 

of immediate reinfection of a cured patient when returned to ar1 

endemic region . Also the question of "lost immunity" to super -

i nfection is raised when therapy relieves the individual of the source 

of such possible immunity . Are there proven grounds for ~uch fears? . 

Relapses or reinfections after successful therapy are closely related 

to the pro bability of earlier acquisition of resistance to 

schisto somal infections by man . Leaving for the moment the 

p ossibility of prepatent infections (growing sch i stosomules ) 

d eveloping_ to maturity after therapy, or worms damaged by therapy 

reconstituting themselves , there is an apparent danger of new 

infecti on to a cured person returning to an endemic focus . Howeve r, 

ob servations made over varying p eriods of time of groups treated in 



the study areas show that there is no immediate danger of this 

happening . 

Data on cure rates in groups st udied have already been pre sented 
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in Chapter 4 , and the significance of patterns which can be expected 

discu sse d . Here will be considered the probable length of time 

between therapy and re - appearance of positive re actors in relation 

to probabili ties of reinfection . Should such ti me be short, then 

therapy cannot be considered as an economical or effective method 

of control , nor will therapy be of advantage to the individual . 

In small groups mainly infected with S . haematobium intensively 

studied over short periods it has been shown that reinfection is 

not a serious factor for more than six months from date of treatment 

and that this may extend for even longer periods . In the Limpopo 

study area one group was followed through for more than 7 months 

without viable egg excretion again appearing . In Group 11 A11 at 

Dennilton wh~re excretion of dead eggs continued for more than 8 

months post- treatment some viable eggs were only seen after 5 

months and then the numbers of these remained minimal for more than 

8 months . In Group "B " treated with a less effective schistosomicide 

a few live eggs persis ted after maximum " cure rates " had been 

established within the second month and these few were pre sent until 

after the tlth month when observations were discontinued . In the 

Swaziland control group where the maximum cure rates were obtained 

1 - 2 months post-treatment a gradual build-up in numbers of viable 

eggs excreted by persons successfully treated commenced after the 

3rd month. However, worm loads in Swaziland were very heavy, much 

more so than in Dennilton or Limpopo . According to these data , 

reinfection in the study areas would not be a factor to consider 

for 6 - 8 months from therapy for most persons . This is a reasonable 

period between sequential therapy periods for keeping transmission 

minimal and benefiting individual patients . 

Observations on lack of immediate reinfections occurring in the 

study areas are confirmed elsewhere. Fripp (1969) in a resume on 

resistance to schistosomal infestation in man and experimental 

animals states that most opinion now favours the view that a partial 

immunity can be induced in man , but that the degree of re sistanc e 

or its mechanism is still unknown . Although the e~imination of 

infections in experimental animal s with drugs usually results in a 



loss of acquired resistance oy them, Jordan (1967) in Tanzania 

observed during 2 years that reinfection by~ - haematobium was 

slight in school children following successful therapy . 
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I n a two - year follow - up in St . Lucia Cook et al ( 1974 ) state that 

the reinfection rate of 5. mansoni was 15% after two years and was 

related to the geographical area to which the patient returned . 

Walker et al ( 1970 ) state that the reason why some subjects are 

apparently not infected with schistosomiasis despite abundant 

exposure is a topic upon which insufficient research has been pursued . 

While studies on the production of heterologeous immunity are of 

considerable academic interest for the u ltimate development of a 

vaccine , effective mass chemotherapy is feasible now and can 

immediately reduce the worm load and egg output by 90 - 100% , thereby 

arresting progress of pathological changes in individuals , reducing 

transmission in the community , retarding reinfection in the individual , 

and bringing _ the focus under control . 

AGGRAVATI NG FAOTOR S 

Because of lack of forethought some of the greatest ecological 

disasters in Africa are man - made ; " · .... the construction of the 

great man - made lakes of Africa - Lakes Volta , Kariba and Nasser have 

resulted in ecological disturbances that have produced formidable 

pocio l ogical and medical problems ..... " ( Ecological Congress 1968 ). 

On the subcontinent of Africa the increase in water conservation and 

supply has been described as the first priority for the ~ontinued 

existence of man there . Yet with every new water project the iisk 

of man - made diseases is increased , foremost of these diseases being 

bilharziasis . Some assessment of the great water impoundment schemes 

along the Orange River in the Republic has shown that these are not 

l ikely to change the climate favouring introduction and establishment 

of bilharzial vector snails . However , other projects on the sub -

continent are not so fortunate . I ncrease of the disease around Lake 

Kariba has already proved unmanageable for both Rhodesia and Zambia , 

and the effects of the great Kafue undertaking have still to be 

assessed . In Africa all irrigation projects are suspect . 

While large - scale water .conservation schemes are essential for 

maintaining and increasing the we l lbeing of the subcontinent ' s 



p opulation, their plann i ng should receive thought and attention 

beforehand for the prevention of man-made ecological disasters . 

5 . 3 ECCNOMI C IWACT 
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The paucity of data on the morbidity and mortality due to 

bilharziasis in Southern Africa is matche d by lack o f data on which 

to base an estimate of its economic impact on the gross national 

productivity . Weisbrod (1 961) believes t h at some quantification is 

justified because of its importance and Wright ( 1968 ) used 

q uantification to arrive a+, an estimate of the economic importance 

of bilharziasis on a global scale . 

I t would be fanta s y to attempt an accurate audit of the loss of 

p roductivity of the sick individua l base d on the meagre details 

available . However , in a few instances s o me data are available and 

this can be wGrked into an estima t e of cos t s of the i ncapacity and 

los s es caused by bilharziasis in Southern Africa . I n the endemic 

r egion of the Tr a nsvaal Lowveld it is known. that at three of the 

major medical centres the average out-patients attendance for 

bilharziasis i s 3 per da y (Per s ona l commun i cation 1969 ). Only 

o ccasionally are patients with gross sequelae of the disease admitted 

t o the wards for treatment . In t h is regi o n there a r e 35 Mission and 

State Hospitals of some consequence . I f the average attenda n ce is 

true for all these ho s pitals , then something like 35 000 patients 

co uld attend for treatment per annum . Average costs per patient 

d ay for the region i s R3 - 00 : wit h 2 days · attendance t his would make 

t he direct cost of treatment for the di s ease something like R210 ODO 

per annum . Add to this direct ho sp ital cost the l oss of earning s 

o f , say , R2 - 5 0 per work day , then the total wage l oss for patients 

attending hospitals would be about Rl75 DOD per annum . 

Th e direct costs of the diseas e ba se d on this estimate would be : -

Hospital Costs 

Loss of Earnings 

Total Loss 

R 21 □ ODO 

1 75 ODO 

R385 ODO 

This total loss is based on 35 ODO patients seeking medical attention 

per annum , when we know th a t the total persons sick from only one 



physically diagnosab le symptom of the disea se such as ha ematuria , 

far exce eds thi s estimate . 

Again in Durban , Powell ( 1 967 ) in a 9 year period from 1958 to 

1 966 treated only l 374 p atien ts admitted for bilharziasis to a 

l arge centra l hosp ital . 

An estimate of direct costs based on 10 day s i nca pacitation per 

patient for this hospital could be as follow s : -

Ho s pital Costs 

Loss of Earn ings 

Total Loss 

R 9 60 0 

8 ODO 

Rl7 600 

140 

T he same comment a pplie s here as for the Tr ansvaa l , it is obvious 

t hat thi s amount is far below the actua l l os ses for which the disease 

could be responsible . 

Tota l lo sses oa se d on two days loss of earnings and ho sp ital costs 

per person for the estimated infected population in the Republic 

of South Africa would be nearer to the true 'posit ion . For the 2 , 75 

million estimated to be infected thi s loss would amount to 

R30 250 ODO : a sizeable slice cut from the gross national 

p roductivity . 

The only other State on the subcontinent from which data for 

bilharziasis a dmissions to ho s pital are available is Malawi . The 

t otal out-patient attendance for bilharziasi s for 1973/1974 was 

1 29 044 . The Gro ss National Product for Malawi was known to be 

about 1/10 that of the Republic of South Africa . Direct costs of 

i ncapacitation due to the disea se based on thi s ratio would be 

K. 709 742 . While this cost seems realistic , it could not reflect 

t he true lo ss du e to the disea se wh en the total number of sufferers 

has been estimated at 2 , 75 million . An estimate of loss based on 

this number of persons sick from bilh arzias i s in Malawi each losing 

2 days per an num would be K. 3 025 ODO . For a country which is 

still ma inly dependant on subsistance suc h a loss to the economy 

must be enormous . 

A guess estimate based on the method used , i . e ., two days loss of 

earn ings plus direct hospital costs per total number of sufferers 

estimated for each country , would give some indication of the 

economic loss cau se d by bil~arziasis on the subcont inent . The local 



currency has been converted and presented as US dollars for 

comparative purposes :-

COUNTR Y INFECT ED ( x ) LOSS IN us Z(* ) 

Republic of 
South Africa 2 ,7 5 million 45 375 DOD 

Ma lawi 2 ,7 5 II 4 537 500 

Mozambique 1 , 75 II l 925 DOD 

Rhodesia 1,75 II 1 4 ODO ODO 

Angol_a 0 ,7 5 II 825 ODO 

Zambia 0 , 75 II 4 125 ODO 

All Other States 0,50 II 550 ODO 

71 337 500 
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It has already been stressed that the method of estimation is little 

more than a guess based on the dir ect lo ss of two days hospitalisation 

and earnings due to the disease by each of the infected persons . The 

loss is based on the difference in the G. N. P . of each country as 

compared to the Republic of Sou th Africa . However , the method us ed 

does not totally invalidate the results obtained as these are based 

on very conservativ e considerations . 

Of interest is the comparatively enormous economic loss by States 

such as Malawi , Mozambique and Zambia where the national economy 

is already low : while the losses for the Republic of South Africa 

and Rhodesia , where the national economies are somewhat stronger , 

are staggering . With the exception of Malawi , the losses due to 

the disease are greater in countries where the G. N. P . is higher . 

Wright in his global estimate quotes the economic losses duet~ the 

disease for the world and for Africa . A comparison with his figures 

is invited , even though arrived at through a completely different 

method of calculation :-

Wright Total for world us z 641 790 130 

Total for A fr i ca 445 866 945 

Author Subcontinent of 
Africa 71 337 500 

FOOTNOTE(*) 

Converted from local currency to US dollars at ruling rate of 

exchange 
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The following estimate of the costs of chemotherapy in the study 

a reas is offered as a basis for comparison with the estimateq costs 

of the disease in loss to the national economy :-

DENNILTON . COST OF INITIAL TREATMENT PER PERSON 

Chemotherapy 

per patient 
treated 

Drug 

Professional 
attendance 

Transport 

Equ i pment 

Laboratory Costs 

Administration 
and quarters 

us $ 

Cost for tota l therapy for 400 patients 

0, 95 

0 , 25 

2 

1 0 

1, 50 

0 , 25 

3 , 07 

l 216,00 

LIMPOPO . COST PER PERSON , AVERAGE OF 24 TREATMENTS 
IN 10 YEARS 

Chemotherapy 

per patient 
t reated 

Other 

Drug 

Professional 
attendance 

Transport 

Equipment 

Laboratory Costs 

Administration 
an d quarters 

Molluscicides 

Maintenance 

us% 0 , 60 

0 , 10 

0 , 05 

0 , 10 

0 , 50 

0,25 

1 , 60 

0 , 10 

0 , 25 

1 , 95 

Cost for 7 400 persons protected per annum 14 625 , 00 

At Dennilton the costs covered ~ 400 patients participating in 

efficacy and tolerance drug trials for a l imited period . While this 

was true also for Limpopo for part of the costs , these resembled more 

those which can be expected from a control project carried out 

continuously for 10 years for the protection of a population of 7 400 · 

persons . 
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FUTURE DEVELOPMENT OF CONTROL MEASURES 
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SUGGESTIONS FOR FUTURE INVESTIGATIONS 
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6 . l OEVaOPt-00 

According to experience obtained of the problem in the study areas , 

future bilharzial ~control measures could be developed along several 

lines . Those suggested are: -

application of "old methods" such as environmental 

and social improvement which have not yet received 

attention: and intensification of these methods 

where already applied ; 

research and development or improvement of the new 

field of schistosomicides and molluscicides ; 

the discovery of new methods; such as the develop-

ment of an effective vaccine : and of biological 

control of transmission where this is feasible . 

APPLICATION OR INTENS IFICAT ION OF OLD METHODS 

The application of environmental and soc ial improvement to regions 

where there is a possibility of isolating and destroying the focus 

of infection would make progress towards control of the disease . 

I ntensification of such me~sures as the provi sion of piped water 

s upplies and safe aquatic recreational facilities , adequate disposal 

of human wastes and isolati ng infested waters in rural communities 

would in time prove to be good inve stme nts other than for bilharzia! 

control alone . Better placing of irrigation schemes and site 

s election of villages would be essentidl . 

A commencement using these methods could be made in fringe areas of 

the infection such as in the Eastern Cape where the disease is 

r eported to be on the wane ( Pitchford et al ( 1960 )). Isolated foci 

such as those reported from desert areas in Southern Botswana and 

South West Africa could be eliminated with such measures plus the 

judicious use of those which fall into the next category to be 

di scussed . 

RESEARCH AND DEVELOPMENT OF IMPROVED SCHISTOSOM I CIDES 
ANO MOLLUSCICIOES 

T he recent announcement by an internati ona l agency such as the 
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World Health Organisation ( 1975 ) that attention would be given in 

future to assisting in the discovery and production and testing of 

vacci nes and drugs for the control and elimin ation of major tropical 

diseases which " until now have defied control ", will assis t private 

· enterprise which has supplied all t he initiative in thi s field in 

th e past. The aura of commercialism tainting such activities in 

t he past will now largely be removed by the official partic ipation 

of national and international research laboratories in conjunction 

with those of commercial laboratories s triving to produc e new cures 

for old diseases . 

While the new schistosomicides such as hycanthone , niridazole, 

oxamniquin an d metrifonate have great advantages over the antimonials 

in efficacy and le sser toxicity , non e of them i s perfect . Further 

re search on the chemical structurei alrea dy known to have 

pos sibilities such as the thioxanthenones , nitrothiazoles , nitro­

f ura ns and organophosphoric compounds is urgently needed to discover 

the radicals which may reduce their human toxicity ·an d increase a 

sel ective toxicity for the sch isto some . Dr the pe rfect schistosomi­

cid e of the future may lie completely outside these chemical 

structures . 

T he same is true for available molluscicides . While they remain 

t oxic to org an ism s other than sna il s , their use will be limited . 

I nten s ive research i s still needed to obtain the ideal molluscicide 

having selective properties for the snai l species of Bulinus 

( Phy sopsis ) and Biomphalaria . 

Rese arch i nto barrier creams for protecting the body before immersion 

into infected waters would also have a pl ace in such a programme. 

VACCIN ES AND BIOLOGIC AL CONTROL 

A va ccine is needed to prevent the antigenic disguise taken on by 

the adult schistosome and thus make it vulner ab le to the human immune 

mech anisms or to destroy th e invading cercariae on prim ary contact or 

penetration of the skin . The possibility of produci n g hetero log ous 

immunity has significance in limiti ng the severity of bilharziasis in 

r egions of mixed human and anima l in fec tions . 

Pred ator snail species have been int roduced into new ar eas in the 
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hope that they will be able to control vector species , but so far 

have only had news value . The use of plants to re nder water toxic 

for the same purpose have progressed no further . However , this 

field o f investigation should be continued in spite of its obvious 

shortcomings . 

While all available measures should be developed and applied for 

the control and ultimate eradication of the scourge of bilharziasis , 

that of chemotherapy seems to be , on the evidence presented in this 

t hesis , the most promising single measure for the foreseeable future . 

A commencement to control would be the suppression of egg excretion 

en mass by therapy in ende~ic areas , thereby arresting transmission 

and improving the lot of the individual p a tient . 

Preliminary reports from the St .Lucia pilot project where che mothe rapy 

is large l y used support the conclusions based on the studies carried 

o ut at Dennilton and Limpopo . T he use of chemotherapy was furt he r 

c onfirmed by recommendations approved at a Pl~nary Session of the 
. 

I nternational Conference on Schistosomiasis held in Cairo in October 

19 75 . Further recommendations ~ade that closer collaboration between 

p harmaceutical companies and international health agencies in the 

d evelopment and testing of new therapeutic agents , were excelle n t and 

supported the call for this given earlier on by WHO ( 1975 ). 

6 • 2 SJGCEST I CNS FOR FUTLRE INVEST IGATI ONS 

Co ntro l and eventual eradication of bilharziasis depends in the first 

in stance on establishing the necessity for this . After more than a 

c entury during which the disease has been known and studied on the 

Af rican ~ubcontinent , and despite the existence of an enormous 

b ibliography on the subject collected during that time , the 

authorities are not yet sure how to handle the rising tide of 

b i l harziasis , t his in spite of the evidence of the seriousness of the 

d isease . The first need then is for an assessment of the imp o rta nce 

of the disease sequelae today . 

At the same time further development in the fields of chemotherapy 

and snail control is needed , while the subject of immunity and 

p ossible biological contro l methods should be explored . 



A research programme, based on these needs, is suggested as follows :-

a ) TD ESTABLISH THE PRIORITY OF BI LH ARZIASIS 
AS A DEBILITATING DISEASE 

Parallel studies should be set up in different 

parts of Africa to study the reason s for apparent 

difference in ob s ervations made in the past and 

so to remove some of the anoma lies which have 

clouded many aspects of the problem. These 

studies should include the pathogenisis and 

mortality in various age and ethnic groups and to 

establish possible variations of r ~sponse in 

individuals to schistosomal invasion . 

We should go back to individuals from groups 

which have been intensively studied in the past , 

when they were at a younger age , and by u sing 

sophisticated diagno s tic aids determine what has 

happened to them after th e pa ssage of severa l 

decad es . Pow ell ' s study (1 967 ) in Durban and 

Walker et al (1 970 ) in the Lowveld, should be 

duplicated and observations started now which can 

be projected into the future . While the assump­

ti on ha s been accepted that present sufferers may 

h ave heavier worm lo~ds than in the past , no 

studies are ongoing to confirm this and to show 

what consequences can be expected . 

b ) MORE INTENSIVE STUDIES OF THE SCHISTOSOME 

More intensive study is required on all schisto­

some species, avian , animal and hum an in situ 

to establish not only disease response , but also 

to relate egg excretion to worm load . At present 

the re i s only conjecture on the relation s hip of 

egg counts to worm loads, intensity and prev alence 

of infection. Studies alre a dy proce e ding on 

po ssible heterologous immunity should be accelerated 

as the production of a vaccine would be greatly 

rewarding . 



c) RESEARCH TO PRODUCE NEW 5CHI5TO 5OM ICIDE5 
AND MOLLU5CICIDE5 

Now that the collective conscience of international 

health agencies ha s been quic kene d , co-operation 

between commercial pharmaceutical enterprise and 

these agencies should be speeded up to find niw 

chemical for mu lations less toxic to humans and more 

selective for use as schistosomicides and 

molluscicides. 
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