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Epidemiological and Control Aspects of Schistosomiasis in
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The present work analyzes the epidemiology of schistosomiasis in Brazil, its expansion, the attempts to control
the disease, and the overall difficulties. The authors present the distribution of schistosomiasisintermediary hostsin
Brazil, the migration routes of the human population, and disease distribution in highly and lowly endemic areas
and isolated foci. They also analyze the controlling programs developed from 1977 to 2002, indicating the preva-
lence evolution and the reduction of disease morbi-mortality. In addition, the authors also evaluate controlling
methods and conclude that: (a) no isolated method is able to control schistosomiasis, and every controlling pro-
gram should consider the need of a multidisciplinary application of existing methods; (b) in long term, basic
sanitation, potable water supply, as well as sanitary education, and community effective participation are impor-
tant for infection control; (c) in short term, specific treatment at endemic areas, associated with control of interme-
diary hosts at epidemiologically important foci, are extremely relevant for controlling disease morbidity, although
not enough for interrupting infection transmission.
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According to the World Health Organization, schisto-
somiasisisamillenary disease, which affects more than
200 million individual s distributed in 76 countriesin Af-
rica, Asiaor America. Among these, 10% present the se-
vere form of disease and 50 to 60% of infected people,
that ismore than 100 million people, present clinical mani-
festations of the disease, constituting ahuge public health
problem (WHO 1993).

Although discovered only in 1851, by Theodore Bi-
Iharz, who confirmed the presence of the worm known
today as Schistosoma hematobium in mesenteric vessels
of an autopsied Egyptian peasant, Shistosoma eggs was
found in Egyptian mummies dating from 3500 b.C. De-
spite, the Katayma syndrome described by Fuji in 1847,
four yearsearlier than Bilharz' sdiscovery, it hasonly been
identified as the acute form of S. japonicum infection,
much later. In 1902, Manson found eggswith lateral spine,
in patientsfrom Antilles, admitting anew speciesof Schis-
tosoma, which was classified as S. mansoni, by Sambon,
in 1907. This same species had its presence confirmed in
Brazil, through the description of four cases, thefirst ones
registered by PirgjadaSilva, at Bahia, in 1908.

In spite of Katayama syndrome has been described
in Japan since 1847, it was only in 1914 that mollusks of
Oncomelamia genre were pointed out as intermediary
hosts of S. japonicum (Miyairi & Suzuki 1914) and, in
1915, Leiper identified Bulinusand Biomphalaria, in Af-
rica, as intermediate hosts of S. haematobium and S.
mansoni, respectively.
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Thereare six species of Schistosoma that may infect a
human being: S. mansoni, S. hematobium, S. japonicum,
S intercalatum, S. mekongi, and S. malayensis; but only
one of them existsin Brazil, S mansoni. In addition, from
theten species and one subspecies of Biomphalaria genre
here described, three of them are natural intermediate hosts
(B. glabrata, B. tenagophila, B.straminea) and two (B.
amazonica, B. peregrina) are considered potential inter-
mediate hosts, once they have only been infected experi-
mentally (Paraense 1966, 1981).

SCHISTOSOMIASIS IN BRAZIL

TheAfrican slaves' traffic, probably introduced schis-
tosomiasisin Brazil soon after the country discovery, and
themigratory flowswereresponsiblefor spreading it from
seashore to interior. Fig. 1 shows the migratory flowsin
Brazil and the distribution of intermediary hosts B.
glabrata, B. straminea, and B. temagophila, as well as
the risks of endemic expansion (Araljo 1986, Paraense
1986). Fig. 2 showstoday distribution of schistosomiasis,
according to prevalence rate. Nowadays, schistosomia-
Sis transmission occurs in a vast endemic area, from
Maranh&o to Espirito Santo, and Minas Gerais. Thereare
alsoexclusively isolated foci inthe Federal Discrictandin
the states of Parg, Piaui, Goiés, Rio de Janeiro, S&o Paulo,
Parang, Santa Catarina, and Rio Grande do Sul. In addi-
tion, there are cases imported from endemic area regis-
tered in aimost all national territory, mainly, in the states
that are considered points for migration, as Rondonia.

After Pirgjada Silva having described the first cases
of schistosomiasisin Brazil, in 1908, it wasonly in 1916
that the work of Adolpho Lutz (1916, 1919) about S.
mansoni’ scercarias, itsintermediary hosts, parasite biol-
ogy, and diagnosis methods was retaken. Lutz and Penna
(1918), during a mission of the Instituto Oswaldo Cruz,
elaborated a broad report about the disease epidemiol-
ogy inthe Northeast region. Heraldo Maciel (1924, 1925)
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Fig. 1: human migratory flows and distribution of schistosomiasis
mansoni intermediate hosts in Brazil
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Fig. 2: distribution of schistosomiasis according to prevalence of
human infection in Brazil

confirmed information about the disease and itstreatment,
and Madureira-Par& (1949), after examining 267.102 spe-
cies of liver through viscerotomy all over the country,
from 1937 to 1946, during ayellow fever vigilance cam-
paign, found 5953 cases that presented lesions by S.
mansoni, reaching arate of 2.3% of all samples. The states

that presented more prevalence rates were Alagoas
(11.4%), Sergipe (10.2%), and Pernambuco (9.4%). At the
end of the 1940s Rodrigues da Silva (1949) made an exten-
sivereview about the disease of “Manson PirgjadaSilva’,
where he gathered all information known about the issue
until that time.

The first national coprologic inquiry was conducted
by Pellon and Teixeira (1950, 1955), from the Sanitarian
Organization Division, Ministry of Health, and it revealed
the geographic distribution of schistosomiasisin Brazil.
During the decades of 50 and 60, many pioneering works
weredevel oped by Pessoaet al. (1953, 1955, 1957) in Bra-
zilian Northeast, Brener and Mouréo (1956), Rodrigues da
Silva(1957), Klotzel (1962, 1963) Katz and Brener (1966),
Barbosa (1966, 1968), Prataand Schroeder (1967), and Prata
and Bina (1968), about morbidity and disease evolution,
in areas of Minas Gerais, Alagoas, Pernambuco, and Ba-
hia and many others cited by Coura et al. (1980-1992),
which resume epidemiological, |aboratorial and clinical
studies about the disease until that time.

More recently, Katz (1992, 1998) Couraet al. (1992,
1995), Bina(1992) Barbosaand CoimbraJr. (1992), Kloetzel
(1992), Barbosa (1995), and Coura (1995) reviewed the
epidemiological situation and suggested controlling ac-
tionsfor diseasein Brazil, while Hiroshi Kano (1992) and
Amaral and Porto (1994) analyzed the controlling actions
adopted by National Health Foundation (Fundacéo
Nacional de Salde - Funasa).

EFFORTS AND DIFICULTIES OF SCHISTOSOMIASIS
CONTROL

Thefollowing actions, isolated or combined, could be
adopted in the attempt to control schistosomiasis: (1) in-
termediary hosts' control through molluscicides or bio-
logical methods; (2) improvement of basic sanitation con-
ditions and potable water supply; (3) sanitary education
for exposed population; (4) individual or massive treat-
ment of peoplein areas of high prevalence; (5) individual
protection against penetration of cercarias; (6) vaccine
for exposed people, if thereisan efficient one.

One of the greatest public health problems in coun-
trieswherethe diseaseishighly endemic is schistosomia-
sis control. Such is the case of Brazil, for the following
reasons: (a) intermediary hosts large dissemination and
their escape mechanismsfrom molluscicidesand from bio-
logical control, besides high costs and low efficacy; (b)
high costs associated with implementation of sanitary
conditions and water supply and the intense contact of
rural population with polluted water, outside dwellings, in
particular, in agricultural and fishing activities or other
eventual activity; (c) the long time needed for sanitary
education and for the community to adhere to controlling
programs; (d) individual or massive treatment has been
shown efficient for controlling the morbidity, but not for
reducing prevalence due to reinfections; (€) individual
protection is unlikely, except for specific groups of ex-
posed people; (f) until the present days, there is not an
effective vaccine for preventing schistosomiasis.

The pioneering works about selective treatment of
large-scale schistosomiasis, such as those by Heraldo
Maciel (1929), Get Jansen (1946), Hoel Sette (1953), and
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Rodriguesda Silva (1958) werevery important. Still using
trivalent antimonial, they contributed enormously for
knowledge about chemotherapy results and difficulties
when it is used as a therapy for schistosomiasis control.
Since then, it was also possible to evaluate that schisto-
somiasis specific treatment is an important measure to
control the diseasein population groupsfar from endemic
areas. Despite of its toxic effects, of the difficulties re-
garding massive treatment and reinfections, which hinder
disease control in endemic areas, it was undoubtedly dem-
onstrated that this type of treatment was able to reduce
severe forms of disease (Jansen 1946), a fact that was
confirmed by Kloetzel (1962, 1963).

After the discovery of less toxic, single-dose drugs,
such as Hycanthone, it was possible to develop larger
scale campaigns, as those developed in S&o Paulo and
other states. Unfortunately, however, these campaigns
outcomes were not properly evaluated. Prata (1976) re-
viewed all Brazilian experience on schistosomiasis mas-
sivetreatment in experimental field researches, until that
time; Binaand Prata (1970, 1974), in Bahia, and Katz et al.
(1978), in Minas Gerais, demonstrated apossibility to re-
duce infection rates, parasite load, and disease evolution
for severeforms, in endemic areas, dueto repetitive treat-
ment with Hycanthone; afact they understood as aresult
of resistance increase for reinfection among repeatedly
treated individuals.

During the 1970s, there appeared two other drugs,
oxammiquineand praziquantel, and, asthey could be used
inonesingledose, with high levels of parasitological cure
and low toxicity, they were considered an important step
not only regarding schistosomiasis individual therapeu-
tic, but also as a possibility of large scale usage, includ-
ing disease control programs. These drugs proved to be
particularly effectivein controlling morbidity by reducing
parasite load and reinfection rates, when repeatedly used
at endemic areas (Couraet al. 1980, 1992, Bina & Prata
1980, Katzeta. 1980, Prataet a. 1980, Coura1986). How-
ever, all of them show areinfection trend and an increase
of parasite load after a time, when there is therapeutic
interruption, being moreintensein childrenthanin adults,
indicating that therapy aloneisnot ableto interrupt trans-
mission. Thisfact was very well demonstrated during an
evaluation attempt of Special SchistosomisisControl Pro-
gram (Pece), in Paraiba, after ten years of program instal -
lation (Couraet al. 1987).

THE MINISTRY HEALTH SCHISTOSOMIASIS CONTROL
PROGRAMS IN BRAZIL

Pilot Plan

In 1965, Rodriguesda Silva, who wasthen the director
of Rural Endemics National Institute (Instituto Nacional
de Endemias Rurais—Ineru), established the Pilot Plan for
schistosomiasis control at experimental areas in Per-
nambuco, Bahia, Minas Gerais, and Rio de Janeiro, coor-
dinated, respectively, by Drs Frederico Simdes Barbosa
(in S&o Lourenco daMata), Aluizio Prata(in Caatingado
Moura), Marcelo Coelho (in Belo Horizonte), and Solon
de Camargo (in Jacarepagud, RJ). Theplan aimed to evalu-
ate the efficacy and cost-benefits aspects of basic sani-
tary conditions, potable water supply, and sanitary edu-

cation, the use of molluscicidesand of massivetreatment,
in anisolated or associated way. The coordination of sani-
tary education was conducted by Mrs Horténcia de
Holanda; Dr Ernest Paulini coordinated the eval uation of
molluscicide usage. The plan was designed to last five
years, but after Prof. Rodrigues da Silva's death, it was
interrupted, in 1968. Even so, the following advantages
were registered: (a) it was the first time that there was a
plan of actions, coordinated at different country areas, by
different researchers, for disease control; (b) it was gen-
erated important information, in particular those about
schistosomiasis evolution, basic sanitary conditions and
water supply in S&o Lorengo daMata, about massive treat-
ment in Caatinga do Moura, and about treatment related
to the usage of molluscicides in Belo Horizonte and
Jacarepagud. The respective coordinators consolidated
all these experienceswithin many years.

The Special Schistosomiasis Control Program (Pece)

The Pece, devel oped by the Ministry Health wasiniti-
ated in 1976, in eight states of Brazilian Northeast, and its
objective was to reduce the prevalence of S. mansoni
infection to 4%. The control actionsincluded population
massive treatment with oxammiquine, regular application
of molluscicidesin“epidemiological important” transmis-
sion foci, sanitary education, and improvement of basic
sanitary conditions and water supply.

During Pece's preparation phase, 42.178 breeding
places of mollusks werelocalized in Brazilian Northeast
and 739.995 coproscopic exams were made, indicating a
prevalence of 22.8% (Machado 1982). During Pece’sop-
erational phase (1977-1979), 1.733.677 fecesexamswere
made in students between 7 and 14 years old, showing a
infection prevalence of 14.4%. Therefore, 2.473.672 ex-
amswere accomplished during both phases (preparation+
operational). During Pece's development, it was adopted
the following schemes: in places where prevalence
achieved more than 20%, it was adopted massive treat-
ment for population over two years old; if prevalence
stayed between 5 and 20%, the treatment was adminis-
tered to population between 5 and 35 years old; and, if
prevalence was lower than 5%, only positive cases were
treated. Thisstrategy seemed alittle complex and empiric
for us, but it wasaccomplished. Mollusks' breeding places
were always treated with molluscicides that were rarely
combined with other physical method. Basic sanitary con-
ditions meant just a sinkhole installation and water sup-
ply, and sometimes public laundries, according to FSESP
(Specia Public Health Services Foundation) availability.
The massivetreatment were made by Sucam (Superinten-
dence of Public Health Campaigns). Both institutions,
FSESP and Sucam belongsto the Ministry of Health. Un-
til December 1979, 2.699.703 individual s had aready been
treated, and 3.409.789 had yet to be treated, according to
the adopted strategy.

Because of the program’s diversity and as each focus
had its proper dynamic features, the plan presented dif-
ferent success levels. In this way, each state team took
their own decisions, what has generated too many evalu-
ations of the whole program and, consequently, its ex-
tinctionin 1980. In 1982, ex-Minister Almeida M achado,
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the program creator and great enthusiast, published an
analysis emphasizing, obviously, its positive aspects
(Machado 1982).

Schistosomiasiscontrol withintheperiod of 1980t0 1989

This period may be divided in two phases: from 1980
to 1984, the program lost its force, went through a pro-
cess of decentralization and faced restrictions for mas-
sive chemotherapy. The activities associated to individual
attention were transferred to State Health Secretaries,
Inamps (National Institute for Medical Assisttance),
FSESP, and Sucam. At state level, according to resource
availability, the unities had more decision power for modi-
fying centralized norms. As for the second phase, from
1985 to 1989, there was an attempt of restructuring the
program by dividing it in areas, such as: (a) primary en-
demic —thosewith long term transmission and high preva-
lence rates; (b) secondary endemic — those with recent
transmission, due to professional activities; (c) isolated
foci —with localized transmission; (d) vulnerable areas—
those which present risk of transmission. Based on this
division, it was established the following strategies for
each one of them. For primary endemic areas, it wasindi-
cated abiannual massive treatment, where prevalencein
childrenfrom 7 to 14 years old was higher than 50%; when
prevalence stood between 25 and 50%, population from 2
to 14 years old was submitted to selective treatment; and
when prevalencewas|ower than 25%, just infected people
wastreated. In addition, there was molluscicides applica-
tion on “epidemiological important” foci as well asim-
provement of sanitary conditions and community mobili-
zation. For secondary endemic areas, the same methodol -
ogy should be applied, based on prevalence indicated
through exams on 20% of the whole population with less
than 1000 inhabitants and on 10% of communities with
more than 1000 inhabitants. For isolated foci, the objec-
tivewasto interrupt transmission and avoid expansion of
the foci, through biannual coproscopic inquiries of the
whole population; treatment of infected people; use of
molluscicides on transmission foci; and community par-
ticipation. On vulnerable areas, the objective wasto pre-
vent the establishment of a focus, through population
coproscopy, treatment for infected migrants and a vigi-
lance system. Silveira(1989) resumed the program objec-
tivesinthisway: (a) suppression of severeformsthrough
precocioustreatment; (b) prevalence reduction; () inter-
ruption of transmission on isolated foci; and (d) preven-
tion of foci installation on vulnerable areas.

Schistosomiasiscontr ol within theperiod of 1990t0 2002

From 1990 on, the National Health Foundation
(Funasa), formed by the association of Sucam and FSESP,
started to direct the Schistosomiasis Control Program
(PCE), as anyother programs for endemic diseases from
the Ministry of Health, aiming the following objectives:
(@) to reduce the prevalence of each locality to less than
25%, sincethe mgjority of severeformsusually occurred
in areas with a prevalence higher than this; (b) to reduce
severe forms of schistosomiasis and subsequent obits
through systematic treatment; (c) to eliminate transmis-
sion of isolated foci; and (d) to avoid endemic expansion,

combating illness transmission causes by using interven-
tion techniques, such as: (1) sanitary education; (2) basic
sanitation; (3) coproscopic diagnosis and treatment of
carriers; (4) control of mollusks. Amaral and Porto (1994)
made a complete review of the PCE, historic features,
evolution, status and determinants until that date, funda-
ments and objectives, control techniques and methods,
results achieved until then and, finally, perspectives for
disease control.

TODAY SITUATION: RESULTS SYNTHESIS AND CON-
CLUSIONS

The present review analyzes available datafrom Schis-
tosomiasis Control Program, directed by the Secretary of
Health Vigilance, Ministry of Health. Initially, the analy-
sis focused on global data by year, from 1977 to 2002,
investigating the prevalence of infection during a period
of 26 years(Tablel). Later, acomparison study was made
in order to verify the prevalence by federative state, in
two different periods, from 1980 to 1989 and from 1990 to
2002 (Tablell), according to the program different phases.

Ascan beseeninTablel and Fig. 3, therewas adra-
matic reduction of prevalencefrom 1977 to 1979, probably
due to Pece. The prevalence continued to diminish, in a
moderate gradation, though irregular way, from 1980 to
1989, when it achieved 5.48%. From 1990 on, it was ob-
served an also irregular period of ascension, until therate
of 11%, between theyearsof 1993 and 1995. Then, it started

TABLE |

Population examined and positive for schistosomiasis by year,
Brazil, 1977 to 2002

Population Population

Year examined positive %

1977 443.591 103.409 2331
1978 626.657 86.111 13.74
1979 663.429 59.905 9.03
1980 1.684.615 164.860 9.79
1981 1.840.626 172.242 9.36
1982 1.732.907 136.882 7.90
1983 2.096.268 184.149 8.78
1984 2.347.810 198.025 8.43
1985 2.697.910 223.609 8.29
1986 1.878.728 138.481 7.37
1987 1.406.844 90.001 6.40
1988 1.364.606 82.962 6.08
1989 1.395.202 76.412 5.48
1990 1.802.675 150.934 8.37
1991 1.900.761 134.103 7.06
1992 2.353.970 203.207 8.63
1993 2.354.390 274.084 11.64
1994 2.559.051 283.369 11.07
1995 2.715.259 300.484 11.07
1996 2.731.765 248.267 9.09
1997 2.791.828 291.315 10.43
1998 2.150.912 182.910 8.50
1999 2.076.677 175.585 8.46
2000 1.360.608 90.874 6.68
2001 966.244 62.136 6.43
2002 992.953 53.953 5.43

Source: Ministry of Health, Brazil
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Fig. 3: prevalence of schistosomiasis in Brazil from 1977 to 2002

to decrease again, until therate of 5.43%, in 2002. It must
be observed that, in the triennium of 1987 to 1989, the
registered rate was aslow asthat obtained ten yearslater,
inthetriennium of 2000 to 2002, when it achieved 5.43%.
In this way, no consistent conclusions could be made to
explain the alternation of prevalence rates during al this
time.

We did not find any little reduction in prevalence, in
average indexes, if compared longer periods, such asthe
period from 1980 to 1989, when the program was operated
by Sucam, and 1990to0 2002 (Tablell), when it was coordi-
nated by Funasa, considering data by federative state.

The indexes found were 12.5%, from 1980 to 1989, and
9.2%, from 1990t0 2002, achieving an averagerate of 11.5%.
This fact is similar in the analysis by state, except for
Alagoas, where there was an increase of prevalence rate
from 16.7%, in the period from 1980 to 1989, t0 19.8%, in
the period from 1990t0 2002, and for Federal District, where
there was an increase from 0.9% to 20.8%. In the other
states, there were small variations, without significance.
In Federal District, the increase of prevalence rate was
due to strategy changes in the process of cases localiza-
tion, in the second period, which was directed to cases
localized through a search of infected patients and its
family and relatives. In Rondbnia, there are no transmis-
sion cases, which areimported and detected on vigilance.

Thereduction of morbi-mortality resulting from schis-
tosomiasis is evident and it was due to the implementa-
tion of SCP and the massive and individual use of ox-
ammiquineand praziquantel. Thisfact isrepresented also
by the decrease in hospitalization cases (Fig. 4).

As a conclusion, we may state that Schistosomiasis
Control Program was very successful in controlling the
disease morbidity, it wasrelatively successful in reducing
infection prevalence and isolated foci, but did not inter-
rupt transmission, nor reduced prevalencerateto lessthan
5%, nor avoided the occurrence of new foci in Santa
Catarina, Federal District, Goias, and Rio Grande do Sul.
Finally, we confirm the conclusions and recommendations
of Couraand Camillo-Coura(1980) and Amaral and Porto
(1994), asfor the perspectives of schistosomiasis control
in Brazil: (a) no method is able, in an isolated way, to
control schistosomiasisand every control program should
consider the need of multidisciplinary application of ex-
isting methods; (b) the main methods for long term con-
trol of infection are theimplementation of basic sanitation

TABLE I
Prevalence of schistomiasisin Brazil, by state, considering the Control Programs from 1980-1989 and 1990-2002

Average of faeces Percentage of positivity
States examslyear Average 1980-1989 1990-2002
Alagoas 98.315 19,2 16,7 19,8
Goiés 2.777 31 (1995 - 2002)
Sergipe 51.229 17,3 16,3 17,7
Pernambuco 111.993 14,7 14,7 14,6
Distrito Federal 8,885 1,70 0,9 20,8
Bahia 512.218 10,2 10,9 9,7
Espirito Santo 94.248 111 14,0 8,4
Paraiba 135.199 9,7 10,4 91
Minas Gerais 294.730 10,1 10,4 10,1
Rio Grande do Norte 87.508 51 4.8 53
Maranh&o 145.616 51 5,8 45
Rondbnia 15.681 2,1 (1994 - 2002)
Parana 58.454 2,4 2,4 2,4
Ceard 170.302 1,9 18 1,9
RiodeJaneiro 36.615 14 15 14
SantaCatarina 7.999 0,3 0,3 0,4
Para 87.420 1,1 1,2 1,0
Piaui 22.020 0,3 0,4 0,04
Average for the country 1.929,733/year 11,5 12,5 92

Source: Ministry of Health, Brazil
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Fig. 4: reduction of morbi-mortality by schistosomiasis and de-
crease of hospitalization by this disiase in Brazil

conditions, potable water supply, aswell as sanitary edu-
cation and community participation; (c) specific treatment
in endemic areas associated to intermediary hosts control
in*“epidemiological important” foci isextremely relevant
regarding short term morbidity control, though not suffi-
cient tointerrupt disease transmission; (d) although schis-
tosomiasiscontrol, inacountry like Brazil, with great vec-
torsdissemination and popul ation mobilization, isadiffi-
cult process, it is possible through intensification, ad-
justment, and continuity of programsinlongterm; (€) itis
necessary to develop acritical analysis of schistosomia-
sis control experience in Brazil, in order to redirect the
program in an effective way, aiming to achieve only re-
sidua levels of infection for the next 20 or 30 years or,
even better, itsfull control.
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