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The Role of the Scientific Research in the Control of
Schistosomiasis in Endemic Areas

Aluizio Prata
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The way the researches established the lines of direction for considering fight against schistosomiasis on the
double aspect of transmission and morbidity control is outstanding. Chemotherapy in the morbidity control is
emphasized. The research priorities for schistosomiasis control are mentioned.

Key words: schistosomiasis - transmission control and morbidity control - chemotherapy

Scientific investigation is recognizedly the main ori-
gin for the discovering of new tools and procedures for
the control of schistosomiasis, as it occurs with the dis-
eases in genera. Also, it is the more rational mean for
eva uating the efficacy, the efficiency, and the effective-
ness of any control action. For thisreason, thewell elabo-
rated control plans have to be articulated with research
parallel programmes.

Obviously, there are other ways for the evidence of
both facts and its meaning and for the establishment of
concepts, without being through the research, understood
this “as a scrupulous and systematical investigation for
inquirying the reality, with the aim of discovering or es-
tablishing facts or principles’. Such asthe observation at
haphazard or resultant from some implanted activity. As
an exemple, we quote the observation made by chance, in
Ethiopia, of the death of snails, after wear washing using
as soap a native plant (Phytolacca dodecandra)(Lemma
1965). Although the mass treatment of schistosomiasis
with antimonials had not been preceded by researches
that showed its efficacy, favourable results about the
morbidity were observed (Abdallah et al. 1974). Undeni-
ably, clinical observationisthelarger resource of research
motivation and for thisreason it should not be disregarded.
But, without depreciating this importance, it is also es-
sential that the suspicions raised are duely confirmed by
the applications of scientific methodology, without im-
proper generalizations. Some facts next mentioned illus-
trate the importance of such considerations. The am is
not to discuss the obvious importance of the research,
but to emphasi ze how informationsthat changed proceed-
ings were obtained and to point out some priorities of
research for schistosomiasis control.

SCHISTOSOMIASIS CONTROL

Til the 1970s, few countries had met with some suc-
cess in the control of schistosomiasis. Beside sanitation
and education for health of long time resultsand of dificult
implantation, depending on economical development, the
strategy for schistosomiasis control was based on the

Fax: +55-34-3318.5279. E-mail: a_prata@mednet.com.br
Received 28 May 2004
Accepted 26 July 2004

use of molluscicides, with what it was intended to
dimninish the population of snails, reducing the trans-
mission of the disease and thus, slowly, influencing its
morbidity. The application of the moluscicidestook along
time and was complicated if considering the extension of
the surfacesto be covered. Thus, except where economi-
cal development occurred, or in little foci, under special
epidemiological conditions, the reduction of transmission
exceptionally met with success and lasted. It was that
happened in Japan. The socioeconomic improvements
which the rural population of this country has enjoyed
have contributed to eradication of the disease. Reduction
of the number of rice farmers, changes in farming tech-
niques and living habits, complete control of the water
system, and popularization of septic trenches have been
decisivefactorsininterrupting transmission, and in mak-
ing Japan one of the few countries to have achieved the
control of schistosomiasis (Doumenge et al. 1987). Also
in Tunisia, the schistosomiasis had been well controlled
under orientation of Luis Rey (Rey et al. 1982). Good
results had been distinguished in Puerto Rico (Negron-
Aponte & Jobin 1979); Cline (1973) emphasizesthat there
arereasonsto relate them to dramatic socioeconomic ad-
vances. In the countrieswith great endemic areas, during
along time, the control programmeswere limited to pilot
projects. Beside the use of molluscicides, in some coun-
trieslike Egypt and Chinasome control programmeswere
established through mass treatment of populations of
endemic areas, by using initially trivalent antimonials.

Inthe Egypt, Mousaand Ayad (1974) emphasi zed that
the prevalence decline was little and that the dissemina-
tion of schistosomiasiswasclosely linked with the devel -
opment of and changes in irrigation patterns. More re-
cently, withtheincrement of control programmesinalarge
scale, an effective reduction took placein both the preva-
lence and theinfection intensity through the use of health
education, chemotherapy, and snail control (Doumenge
et al. 1987). In China, since 1950, the control programmes
had been increased and in many areas of the country the
disease has been even eradicated, often after theimplan-
tation of drastic measuresfor snail elimination and treat-
ment of human and cattle infected.

In Brazil, in despite of, long time ago (Maciel 1925,
Pellon & Teixeira 1950) schistosomiasisisbeing consid-
ered as an spreading severe problem of public health, the
aim of the Superintendéncia de Campanhas de Salde
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Pablica (Sucam) (Public Health Campaigns Superinten-
dency) was to block the introduction of schistosomiasis
into areasstill free of transmission and to reducethetrans-
mission of the disease in selected areas (Pantoja 1974).
We should not know how to reach such purpose indeed,
sinceastheaWHO Expert Committee on Schistosomiasis
Control (1973) emphasized “long-term resultsare still lack-
ing”. Only in 1967, there were established, under the ori-
entation of Prof. José RodriguesdaSilva, four pilot projetcs
(Caatingado Moura, S&o L ourenco daMata, Jacarepagua,
and Belo Horizonte), with the purpose of experimenting
with new methods of control.

THE BASIC ACHIEVEMENTS

Dead worms- Thetoxicity of the antimonial sdiscour-
aged its use in large scale. Many deaths occurred. Many
diseased gave up the treatment and, in the Egypt, accord-
ing to Sherif (1964), thishappenedin 80%. Besides, some
authorsreferred thefinding in humans (Coutinho & Coelho
1940, Coutinho et al. 1944), and experimental (Magalhées
Filho 1955) of dead worms in the liver and lungs, sur-
rounded by extensive necrotic areaafter antimony therapy.
Such findings led some authors even to counterindicate
the specific treatment, generalizing therisk verified by the
findings in some necropsies. The reaction of the dead
wormswere minimized by Amaury Coutinho (1974) who
individualized the toxic reactions produced by the drugs
by separating them from the severe and sometimes | ethal
reactions attributed to the dead worms. With the advent
of new schistosomicide drugs not much toxic, millions of
individuals were treated and no accident due to worms
death was reported.

Reinfection after treatment and wormburden - In en-
demic areas, asmany individualswerereinfected after the
parasitological cure, is was thought that there was no
sense in doing specific treatment, including with drugs
not always well tollerated, without snail ellimination or
the adoption of measures that avoided the contact with
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foci of infection. Thefield study, carried out in Canabrava
(Bina& Prata1974) showed, for thefirst time, the behaviour
of the whole population of an endemic area after specific
treatment, followed by another treatment one year later
than those that were reinfected, without application of
another control measure. Before the masstreatment, there
were 46.3% of individual s avoiding Schistosoma mansoni
eggs, but the infection was of 82%, also considering the
positivity of the skin test. Two years after the second
treatment, the prevalence was of 19%, being smaller inall
the age groups, but mainly among the older ones (Fig. 1),
as it has aready been observed by Rodrigues da Silva
(1958). The individuals under the age of 20 years were
reinfected in agreater proportion. Theform of the preva-
lence curveissimilar to that before the treatment, but the
peak, followed by theinflexion occurred in the age group
of 10-14 years, instead of that of 25-29 years as it was
before the treatment. The treatment anticipates a natural
tendency for spontaneous cure which occurs with the
ageprogression (Bina& Prata1974).

Another aspect extremely significant isthat in there-
infection after the treatment generally the individuals
present reduction of the number of eggs in the stool
(Kloetzel 1963, Prataet a. 1980, Sturrock et al. 1987).

Safe and single dose treatment - The schistosomiasis
control campaigns with schistosomicideswhich beganin
the Egyptin 1922 (Abdallah et a. 1974), initialy with vol-
unteers became afterwards compul sory. In Chinathetreat-
ment has been done in large scale (Mao & Shao 1982).
Mass treatment attempts have been done aso in Sudan
and Zimbabwe (Clarke 1960).

In Brazil, in several opportunities, the specific treat-
ment was used as control measure in schistosomiasis
(Prata1976). Initialy, with antimonials, in selected groups,
inlittle communities, comprehending about hundred thou-
sand individualsin the 1962-1971 decade.

The possibility of using chemotherapy for masstreat-
ment did not increase with the appearance of niridazole,
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Fig. 1. prevalence of Schistosoma mansoni before and two years after treatment according to age groups, in Canabrava.
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but a great progress was verified with hycanthone (Katz
& Pellegrino 1967) which made possiblethe treatment with
asingle dose (Figueiredo & Prata 1969). Treatments had
been accomplished in several localities (Katz et al. 1970,
Bina & Prata 1970, 1974) with research purpose and in
Public Health programmes (Pizza& Campos 1974). How-
ever, the evidency that the drug may produce severetoxic
hepatitis (Andrade 1974) and the suspicions, although
not substantiated (WHO 1972), that it would produceter-
atogenic, carcinogenic, and mutagenic effects discour-
aged the use of hycanthone as a mass treatment drug.
Yet, concomitantly, oxamniquine was being developed
(Foster 1973) and theclinical trials (Prataet a. 1973) soon
revealed its excellent efficacy, asoin asingle dose. The
pains caused by the injection made impossible, initially,
the use of the drug in large scale. Nevertheless, it was
soon verified that the medication used by oral via, alsoin
asingle dose, was equally effective and very well toler-
ated. Short time after, praziquantel appeared (Seubert et
a. 1977) efficacious and with good tolerance (Katz et al.
1979, Prataet al. 1982) and useful for the treatment of the
hematobium schistosomiasis (Davis et al. 1979) and
japonicum (Santos et a. 1979). Thus, the specific treat-
ment became the main measure for the schistosomiasis
control.

Mor bidity assessment - The severity of mansoni schis-
tosomiasis, in a certain locality, is usually evaluated by
the percentage of patientsover 5 year age with hepatosple-
nomegaly. There is no consensus about what is an
hepatosplenic patient. When the spleen is voluminous
and theliver is consistent and larger in the left |obe there
is no doubt. This occurs at the interpretations of a pal-
pable spleen only in inspiration, that should not be in-
cluded in the hepatosplenic form (Prata 1970). The
hepatosplenic form appears only after the age of 5 years,
in inhabitants of endemic areas, usually 5-15 years after
theinitial infection. In apaper on its development (Prata
& Bina 1968), we see that it happens slowly in patients
with theform either hepatointestinal or intestinal and that
by the clinical examination, since it begins to appear,
it takes at least three years for being well defined as
hepatosplenic form. Only individual s with repeated con-
tacts with the infection foci develop the hepatosplenic
form of the disease, probably increasing the parasite bur-
den and breaking the apparent equilibrium between depo-
sition or removal of eggs put on the tissues (Coelho et al.
1999).

The hepatosplenic formismore frequent in areaswith
higher prevalence of the disease (Pessoa & Barros 1953)
and larger quantity of eggs eliminated by the population
(Costa 1983). Often it occurs in the members of a same
family (Tavares-Neto 1987). It attacks mainly the young
individual s corresponding the age groupswith larger elimi-
nation of eggs by the stool. It is associated with the de-
velopment of periportal fibrosis described by Symmers.

The ultrasonography is better than clinical examina-
tionfor characterizing Symmers' fibrosisalthough requires
equipment and specialized staff.

The reversibility of the hepatosplenomegaly - There
were reports that the treatment carried out in some popu-
lations could diminish the prevalence of severe clinical

forms and the complications in the schistosomiasis. In
accordancewithAbdallah et a. (1974), in the Egypt, about
one to one and a half million patients were treated per
year, what, although not having controlled the transmis-
sion, lowered the prevalence and resulted in outstanding
decrease in the severity of complications in the schisto-
somiasis, certified by the diminution in the number of sur-
gical complications and cases with hepatic fibrosis and
cor pulmonale. Sette (1953), in Catende, verified the dimi-
nution of hepatosplenic individuals in the population
treated 10 years before by Jansen (1946). Dias (1952) ac-
cepted the possibility of the hepatosplenomegaly rever-
sion only when it was moderate, since when well devel-
oped the lesions would be irreversible. The predominant
idea was that the treatment benefits would occur in the
prevention of severe forms (Silva 1957, Kloetzel 1967),
what was demonstrated by Bina (1981). Posteriorly (Bina
& Prata1983), it waswell proved that the hepatosplenom-
egaly may improve and even desappear after specific treat-
ment and that the progress may occur even in patients
with ahistory of previous treatment and long time estab-
lished hepatosplenomegaly (Dietze & Prata1986). Inthese
last two works mentioned, carried out in inhabitants of
endemic areas, 93 hepatosplenic individualsweretreated
with oxamniquine, which resultsare presented in Tablel.
Thus, the treatment of the patients, besides influencing
onthecycleof schistosomeslife, either reducing the num-
ber of or eliminating the worms, actson thelesionsin the
human organism, preventing its development or causing
the regression of those already existing.

TABLE|

Hepatosplenomegaly after treatment of schistosomiasis
mansoni by oxamniquine

Patients
Results Nr %
Improvement & 67 72
No alteration 17 18.3
Worsening 9 9.7
Total 93 100

a: with disappearance 30 (33.3%)

TRANSMISSION CONTROL AND MORBIDITY CONTROL

In 1976, Brazil initiated the Programa Especial de
Controle daEsquistossomose (Pece) (Special Programme
of Schistosomiasis Control) (Machado 1979), withtheaim
of eliminating the transmission and reducing the preva-
lence to less then 4%. A group of researchers (Aluizio
Prata, Amaury Coutinho, Frederico Simdes Barbosa, José
Rodrigues Coura, Luiz Caetano, and Naftale Katz invited
by the Sucam for analysing the Pece, in 1979, stated (Re-
port 1981): “emphasized the following postive aspects of
chemotherapy in large scale: rapid and outstanding re-
duction of the prevalence; reduction of parasite burden;
probable prevention of the hepatosplenic forms and the
clinical improvement of thetreated individuals’. In 1982,
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the aim of Brazil’s programme became that of controling
morbidity more than transmission and preventing the
spreading of the disease to new areas. For this, the re-
sults of field studies carried out in Brazil, and mentioned
above, weredecisive. In 1985, the World Health Organiza-
tion (WHO 1985) began to considering that the prime pur-
pose of the schistosomiasis control is either to reduce or
eliminate the morbidity or at |east the severe forms of the
disease. On the occasion, the WHO’s Manager of Schis-
tosomiasis Service was Dr KE Mott who knew well the
workscarried out in Brazil.

Thus, in the schistosomiasis control programmes, we
must consider the two purposes: transmission control and
morbidity control. Inlarge scale and at short term specific
treatment isthe best tool to schistosomiasis control. Some
following patternsillustrate our experience on theresults
and restraints of the application of some procedures used
at large term in the schistosomiasis control.

Schistosomiasis control of transmission by repeated
treatment - In alocality hyperendemic with apopulation
of about four hundreds individuals, having a lagoon as
water supply resource as well as of infection by S.
mansoni, there were performed repeated monthly treat-
mentswith asingle dose of oxamniquine, after theinitia
mass treatment (Prata et al. 1980). The positivity of stool
test was of 71.2% and, considering the skin test, the schis-
tosomiasis prevalence increased to 83.2%. The average
of S. mansoni eggs per gram of stool among the positive

%
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was of 638. After 20 months, the prevalence lowered to
3.7%, oscilating til 10% in the 40th month to becoming to
3.7% inthe41st month, thusremaining til the 47th month
(Fig. 2). Theage group that required of alarger number of
treatments was that of 5-19 years. The great mobility of
the population and the dificulty in identifying the candi-
dates for selective treatment did not permit to reduce the
preval ence below 3.7%.

Schistosomiasis control through molluscicide - Inthe
endemic areaof Taquarendi, for aperiod of nineyears, in
the attempt of interrupting the schistosomiasis transmis-
sion, applications of Bayluscide were made several times
ayear (Barreto & Prata1971). After threeyears, the reduc-
tion of schistosomiasis prevalencein all age groups (Fig.
3) and of the parasite burden was verified. The results
after nine years were not very different (Table11). There
was no exhaustion of the infection at the worm death,
which may have alife longer than one may suppose, as
showed by Coura (1974). A reduction was verified in the
parasite burdens over 1000 eggs per gram of stool. The
prevalence of hepatosplenic individuals in the popula-
tionfollowed did not show aremarkabl e reduction. Among
the patients with hepatosplenomegaly, there were pro-
gression of the disease in 2.9% and regression in 4.6%
(p>0.05) (Bina1995).

Schistosomiasis control by health education and
other measures - Of all the experimental control projects
that we have in hyperendemic areas of schistosomiasis,
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Fig. 2: percentage of positive stool examinations of Schistosoma mansoni, before mass treatment with oxamniquine and, months later,

under selective and repeated treatments, in Nova Esperanca.

TABLE Il
Schistosoma mansoni eggs in the stool and hepatosplenomegaly after repeated use of molluscicide
S mansoni eggsin stool Hepatosplenomegaly
Molluscicide Positive % Geometric median/gram > 1000% %
Before 73.1 309 19.7 10.5
After three years 51.6 182 5.4 9.4
After nine years 55 177 31 7.7
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Fig. 3: Schistosoma mansoni egg count before and three years after the interruption of the transmission by niclosamide, in Taquarandi.

no one presented better results than that of Brejo do
Espirito Santo, which data are in phase of publishing, in
collaboration with RaizaRuiz Guevara. During threeyears,
the only control measure that we established in the area
was the education for health with the support of the
Movimento Brasileiro de Alfabetizacdo de Adultos
(Mobral) (Brazilian Movement for AdultsAlphabetization).
Later on, after more than one decade, the water supply
was initiated and, more recently, the latrine installation,
electricfittings, and selective specific treatment. We have
never used molluscicide in the area. The results may be
observedintheFig.4andinTablelll. Barbosa(1971) also
reported that schistosomiasis mansoni was effectively
controlled in a project in an area in which control mea-
sureswere limited to environamental sanitation and com-
munity health education program. Barbosa (1974) empha-
sized that the decreasing of the infection rates is a pro-
gressive phenomenon which is also occurring in some
other areas of Northeast Brazil and considered the eco-
nomic and social transformation which istaking placein
the country as the more significant factor of modifica-
tionsin health. Although we agree, such socioeconomical
changes did not occur in Brejo do Espirito Santo, and in
some projects that we have in the same area we did not

TABLE I

Prevalence and new cases of hepatosplenic schistosomiasisin
Brejo do Espirito Santo, 1976-2002

Hepatosplenomegaly
Prevalence New cases
Year Nr % Nr %
1976 126 7.1
1985 78 47 21 26.9
1989 34 34 5 14.7
2002 36 25 2 5.6

verify the same resultsin both prevalence and morbidity
of the schistosomiasis.

RESEARCH PRIORITIES FOR SCHISTOSOMIASIS CON-
TROL

Epidemiology: distribution; prevalence; economicimpact
of control.

In the area of epidemiology, we need more studies on
the distribution and prevalence of schistosomiasis at na-
tional extent, to be used for orientation in preparing the
control programmes. Moreinformation on the economical
impact of the control arerequired for the establishment of
priorities.

INTERVENTION TOOLS

Chemotherapy: optimization of current drugs; new drugs,
praziquantel in pregnancy and during lactation; formula-
tion to prevent cercaria penetration; rapid and good test
to detect reinfection; marker of morbidity.

We need to optimize the current drugs: (a) to manufac-
turetabletswith lesser quantities of medicament, asmuch
oxamniquine as praziquantel, for a better division of the
doses; (b) to formulate praziquantel for children; and (c)
to know more about the use of praziquantel in pregnancy
and during lactation.

The drugsthat we have for the treatment of the schis-
tosomiasisare excellent, but it would be better if new drugs
appeared, in case of problemswith the existent ones. There
was aformulation in the phase of clinical trial to prevent
the penetration of cercariae, but we had not moreinforma-
tion about the matter. It would be important to have avail-
ableapreparation for cutaneous application that may pre-
vent the penetration of cercariae, thus protecting the in-
dividuals who are exposed to the risk of infection.The
greater priority would be the development of arapid and
good test to detect reinfection and also for the diagnosis
of infections associated with the low parasite burden, in
order to facilitate the application of schistosomicidesin
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Fig. 4: Schistosoma mansoni prevalence and worm burden, according to control actions established in Brejo do Espirito Santo.

selectivetreatment. It isnecessary to establish other mark-
ers of morbidity, including evaluating the importance of
neurological behaviour in the schistosomiasis.
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