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Cross-sectional and evolutive studies on schistosomiasis mansoni were carried out before
and after mass lreatment in the endemic areas of Capildo Andrade and Padre Paraiso, state of
Minas Gerais, Riachuelo, state of Sergipe, Alhandra, state of Paraiba, and Alianga, Alegre and
Coroata, lowland of the state of Maranhdo, Brazil, in the last eighteen years.

The studies included clinical and fecal examination by the Kato-Katz quantitative technique,
skin test for Schistosoma mansoni infection, evaluation of man-water contact and other epide-
miological investigations such as infection rate and dynamic of the snail population.

Results showed: (1) Higher prevalence of S. mansoni infection, greater egg load elimination
and higher and earlier morbidily of the chronic forms of the disease in the southeast areas of
Capitdo Andrade and Padre Paraiso; (2) The incidence of hepatosplenic form is higher in some
family clusters, in whiles and mulattos in all the endemic areas but develop earlier in the
southeast; (3) The prevalence and morbity of schistosomiasis are decreasing both in the mass
treated northeast and in the unireated southeast areas,; (4) The mass treatment reduces rapidily
the prevalence of the infection and z‘heL morbidity of the disease but can not control it because
of the frequent reinfections due to the intensity of man-water contact.
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The evolutive pattern of schistosomiasis
mansoni in Brazil is not yet completely de-
fined. Cross-sectional and evolative studies 1n
endemic areas and experimental investigations
have shown that the principal nisk factors for
development of the infection by Schistosoma
mansoni towards the severest forms of the
disease gre related to: (1) Intensity of primary
infection and frequency of reinfections; (2)
Associatibn with malnutrition, alcoholism and
virus hepatitis and (3) Famihal determinants
linked to race and possibly to sex (Coura et
al., 1982, 1983, 1984; Conceigao & Coura,
1978, 1979, Menezes & Coura, 1979; Santos
& Coura, 1986; Katz & Zicker, 1975; Kloetzel,
1963a, 1964; Prata & Bina, 1968; Prata &
Schroeder, 1967; Cardoso, 1953; Prata, 1988;
Tavares-Neto & Prata, 1989a, b, 1990).

Studies carried out 1n some endemic areas
in Brazil have shown that the specific chemo-
therapy for schistosomiasis either in individual

or 1in mass treatment reduces the severity of its
clinical forms and also that mass treatment
can temporarily reduce the prevalence of the
infection (Kloetzel, 1963b; Bina, 1977; Santos,
1978; Katz et al., 1978, 1980). However, be-
cause of frequent reinfections in endemic ar-
eas, mass treatment, even when repeated sev-
eral times can not completely control
schistosomiasis (Katz et al.,, 1978; Coura et
al., 1980, 1987; Prata et al., 1980; Santos &
Coura, 1986; Cutrim, 1987).

This work atms to revise the evolution of
schistosomiasis 1n some mass treated and
untreated endemic areas we have studied in
the southeast and northeast of Brazil during
the last eighteen years.

METHODOLOGY

One to several cross-sectional studies for
schistosomiasis were carried out in some en-



176

demic areas in the states of Minas Gerais,
Sergipe, Paraiba and Maranhao, before and after
mass treatment. The sectional studies included
clinical and fecal examination, skin test for S.
mansoni infection, evaluation of man-water
contact and other epidemiological investiga-
tions such as infection rate and dynamics of
the snail population.

Areas, populations and procedures — (1)
Capitao Andrade, Minas Gerais — Population
initially studied, 1,234 persons. Cros-sectional
studies in 1973, 1974, 1979 and 1983, before
mass treatment. Mass treatment in 1983 and
post treatment evaluation in 1984 and 1987.
(2) Padre Paraiso, Minas Gerais — Population
initially studied, 1,709 persons. Cross-sectional
studies 1n a representative sample of the popu-
lation in 1976, followed by treatment of a
selected group of 436 infected patients com-
pared with a placebo control group of 427
patients. Follow-up 1n the first year at 4, 8 and
12 months and ten year later (1987). (3)
Riachuelo, Sergipe ~ Population studied, 850
persons by a cross-sectional of this sample 1n
1977. No follow up until to now. (4) Alhandra,
Paraiba -~ Population initially studied, 915.
Cross-sectional studies in 1979, after one mass
treatment and 1n 1982 and 1987 after several
mass treatments. (5) Alianga, Alegre and
Coroata 1n the western lowland of Maranhdo —
Population studied, 829. Follow-up from 1977
to 1987 after 13 mass treatments in Alianga,
11 1n Coroata and 4 in Alegre.

All the endemic areas mentioned above
were 1nitially represented in an individual map
with residences, public and commercial build-
Ings, rivers, lakes and other water collections.
The principal sites of man-water contact and
the stations for snail captures were also repre-
sented 1n the map.

The residences were numbered and the
residents were registered as to name, age, sex,
race and family relations. The social and eco-
nomic condictions of the family were also
registered. The man water contact was indi-
vidually identified as frequent, very frequent
an non-existent. Through an anamnesis the
principal symptons and signs of schistosomiasis
were registered: diarrhea, constipation,
hematemests, melena, hepatosplenomegaly, etc,

- The clinical forms were 1dentified accord-
ing to the classification of Pessoa & Barros

(1953) modified by Barbosa (1966), in three
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types: (I) Schistosomiasis infection: with or
without intestinal symptoms which, if present,
were moderate and not necessarily atributed to
the disease. (II) Schistosomiasis-disease
(Hepatointestinal): frequent intestinal symp-
toms, dysenteric diarrhea and hepatomegaly.
(IIT) Schistosomiasis-disease (Hepatosplenic):
very frequent intestinal symptoms, dysentery
and hepatosplenomegaly with or without
hematemesis and melena.

The fecal examination was performed by
the Kato quantitative method modified by Katz
et al. (1972) and the skin test was carried out
by the Kagan et al. technique (1961), injecting
0.05 ml of S. mansoni antigen intradermically
In the left ventral forearm, with reaction evalu-
ated fifteen minutes later.

In Padre Paraiso, Riachuelo and Alhandra,
a sample of 25% of the population was studied
and in Capitio Andrade, Alianga. Alegre and
Coroatd the entire population available was
investigated. The map (Fig. 1) shows the lo-
calization of the areas studied.

Fig. I: localization of the endemic areas.

Mass or group treatment were made with
oxamniquine, single doses, 12.5 mg/kg for
adults and 15/20 mg/kg for children.

RESULTS

A total of 5,537 persons were investigated,
1,234 1n Capitio Andrade, 1,709 in Padre
Paraiso, 850 in Riachuelo, 915 in Alhandra

and 829 in the western lowland of Maranhao
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TABLE 1
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Prevalence of schistosomiasis by age group in four endemic areas, determined by fecal examination and skin
test (ST) in southeast and northeast Brazil

Southeast Northeast
Age Capitao Andrade Padre Paraiso Riachuelo Alhandra
groups (Area }) (Area 2) (Area 3) (Area 4)
(years)
Feces (%) ST (%) Feces(%) ST (%) Feces(%) ST (%) Feces(%) ST (%)
0-35§ 16.1 25.6 14.2 18.0 5.6 10.0 6.6 5.0
6 —10 59.1 86.2 64.7 69.5 41.5 52.1 32.1 35.7
11 — 15 73.6 85.1 86.9 88.2 77.9 77.1 64.0 52.0
16 — 20 83.4 100.0 90.3 85.1 67.9 95.2 60.0 78.2
21 — 30 83.9 70.3 80.6 97.0 73.8 90.9 78.0 91.5
31 — 40 68.8 94 .4 72.3 92.0 78.9 88.8 70.3 96.2
41 — 50 75.8 96.1 67.2 91.3 80.3 93.7 50.0 95.4
+ 50 57.2 81.8 56.2 90.4 48.3 94.1 65.4 87.5
Average 60.8 80.8 63.1 78.9 50.5 75.2 46.6 59.6
TABLE 11

Prevalence of schistosomiasis by age group in three endemic areas, determined by fecal examination and skin
test (ST) in western lowland of Maranhio, Brazil

Western lowland of Maranhao

Age Alianga Alegre Coroata
group (Area 5a) (Area 5b) (Area 5c¢)
(years)

Feces (%) ST (%) Feces (%) ST (%) Feces (%) ST (%)

0-35 7.1 4.7 1.5 0.0 0.0 44
6 —10 4.0 53.0 13.1 114 3.1 56.2
11 - 15 3.7 88.8 23.1 52.9 29.6 85.1
16 — 20 8.6 91.3 326 63.6 214 78.5
21 — 30 9. 95.2 28.8 65.9 23.5 76 4
31 —40 15.3 84.6 27.5 82.1 30.0 80.0
4] - 50 10.7 100.0 25.0 694 0.0 77.7
+ 50 5.0 90.0 28.8 69.2 18.7 81.2
Average 7.4 69.9 21.0 46.2 12.9 55.8

— 256 1n Alianga, 403 in Alegre and 170 in
Coroata.

Cross-sectional studies — The prevalence
of S. mansoni determined by fecal examina-
tion and by skin test in Capitao Andrade, Padre
Paraiso, Riachuelo and Alhandra 1s represented
in Table I, and the one of Alianga, Alegre and
Coroata in Table II. As we can observe the
prevalence of the infection in children, younger
than 10 years, was higher in the southeast areas,
indicating a stronger pressure of infection in
these areas.

Schistosoma mansoni egg load elimination
in the studied population in Capitao Andrade,

Padre Paraiso, Riachuelo and Alhandra can be
seen 1n Table III and that in Alianga, Alegre
and Coroata 1n Table IV. The mean egg load

was higher in the population of the southeast
areas, confirming the stronger pressure of in-
fection mentioned above.

The clinical forms of schistosomiasis in
Capitao Andrade, Padre Paraiso, Riachuelo and
Althandra are represented in Fig. 2 and that
ones in Ahanga, Alegre and Coroati 1n Fig. 3.
As we can observe that the severest forms of
the disease occurred 1n the endemic areas of
the southeast, which correlate with the preva-
lence of the infection and with the egg load
elimination. The prevalence of the hepato-
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TABLE III

Median of number of eggs of Schistosoma mansoni
per g of feces by age group determined by Kato-Katz
technique in four endemic areas in southeast and
northeast, Brazil

Southeast Northeast
g;‘(‘)i‘; S ﬁgﬂ;ﬁ Pzﬁfo Riachuelo Alhandra
(vears) (Area 1) (Area 2) (Area 3) (Area 4)
Eges/s  Eggs/s  FEggs/g  Eges/g
feces feces feces feces
0-5 138 46 46 72
6 —10 253 333 69 192
11 - 15 391 782 69 168
16 - 20 322 874 115 180
21 — 30 207 299 92 408
31 — 40 264 333 92 276
41 — 50 207 149 69 180
+ 50 172 138 69 216
Average 244 391 77.6 211
TABLE IV

Median of number of eggs of Schistosoma mansoni
per g of feces by age group, determined by Kato-Katz
technique in the western lowland of Maranhdo, Brazil

Western lowland of Maranhgo

Age Alianca Alegre Coroata
groups (Area 5a)  (Area 5b)  (Area 5¢)
(years)

Eggs/g feces Eggs/g feces Eggs/g feces

0-35 312 24 0
6 -10 36 50 24
11 — 15 24 43 132
16 — 20 168 219 48
21 — 30 60 63 90
31 —40 48 56 385
41 - 50 60 226 0
+ 50 48 43 48

Average 94.5 90.5 115.8

splenic form was 5.8% in Capitio Andrade,
4.4% 1n Padre Paraiso and 2.4% in Riachuelo
and in Alhandra. In Alianca and Coroata the
hepatosplenic form was not observed. Unex-
plainingly 7.6% of hepatosplenic forms was
found in Alegre. All the 15 patients with
hepatosplenic form found in this locality were
older than 20 years, males, hunters or fisher-
men with very frequent water contact that could
perhaps explain this clinical form.

José Rodrigues Coura et al.
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Fig. 3: clinical forms of schistosomiasis.

There was a direct correlation between the
intensity of man-water contact and the preva-
lence of the infection, egg load elimination
and severity of clinical forms, however, there
was no correlation between infection rate of
snails with prevalence, egg load or clinical
form of the human disease. The snail found in
Capitio Andrade, Padre Paraiso, Riachuelo,
Alhandra, Alianga and Alegre were Biompha-
laria glabrata and in Coroata only B. straminea
was found.

The great majority of hepatosplenic forms
was observed in whites and mulattos; we have
rarely seen hepatosplenic forms in blacks. On
the other hand hepatosplenic forms where more
frequent in men than women, except in Alhan-
dra. In the southeast areas the majority of
hepatosplenic forms were observed in the sec-
ond decade of life while in the Northeast it
occured later, from the third decade on.

Evolutive studies — (1) Capitio Andrade:
the prevalence of S. mansoni infection without
any mass treatment or other intervention mea-
sure dropped spontaneously from 60.8% in

1973 to 36.2% in 1983. In this last year we
apphied a mass treatment in the population and
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one year later (1984) the prevalence was 16.9%.
A new evaluation in 1987 showed a preva-
lence of 19.5% with a tendency to rise, as we

can see 1n Fig. 4, The incidence (new cases) in
this area from 1973 to 1983 was 40.3%.
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Fig. 4: prevalence of Schistosoma mansoni infection in
Capitao Andrade, Minas Gerais, Brazil, before and after
mass treatment.

Median egg load elimination 1n relation to
clinical forms, before and after mass treatment
1s shown 1in Table V. As we can see, there was
an impartant drop of the egg load even before
the mass treatment (1973-1983) and also afier
treatment (1984-1987) in all chinical forms.
There was no important changes in the clinical
forms before treatment, but after that there
was a significative reduction of the severest
forms types II and III (Table VI). (2) Padre
Paraiso: the prevalence of S. mansoni infec-
tion in the population of Padre Paraiso fell
from 63.1% in 1976 to 37.7% in 1987 (Fig. 5).
The group of patients treated in 1976 had a
lower prevalence in 1987 (26.8%).

Median of egg load elimination in 1976
was 391 eggs per g of feces which dropped to
72 in 1987. There was also a significative

TABLE V

Egg load median pre- and post-treatment according
to the schistosomiasis clinical forms. Capitdo Andrade,
Minas Gerais, Brazil, 1973-1987

Ege load median
Clinical
forms Pre-treatment Post-treatment
1973 1983 1987
Type 1 207 72 48
Type 11 345 120 72
Type 111 506 240 96

reduction of the severest clinical forms, types
II and III (Table VII). (3) Riachuelo: no fol-
low-up study was performed in Riachuelo up
to now. (4) Alhandra: a six years follow-up
carried out in Alhandra from 1979-1985, after
several mass treatments showed a reduction of
prevalence from 46.6% to 25.8%. The nci-
dence (new cases) of S. mansoni in this periodo
was 29.8%.

Mean egg load elimination was 211 eggs per
g of feces in 1979 dropping to 49 in 1985. The
clinical forms in 1979 were 94.4% type 1, 3%

TABLE V1

Prevalence of clinical forms of schistosomiasis pre-
and post-treatment in Capitdo Andrade, Minas Gerais,
Brazil, 1973-1987

Pre-treatment Post-treatment
Clinical
forms 1973 1983 1987
% % %
Type 1 67.7 66.7 73.4
Type Il 325 27.0 22.7
Type 111 5.8 6.3 3.9
%
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Fig. 5: prevalence of Schistosoma mansoni infection in
Padre Paraiso, Minas Gerais, Brazil, 1976-1987.

TABLE VII

Prevalence of clinical forms of schistosomiasis in
Padre Paraiso, Minas Gerais, Brazil, 1977-1987

Clinical Prevalence %
forms 1977 1987
Type I 68.7 87.2
Type Il 26.9 9.7

Type 111 4.4 3.3
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type 1l and 2.4% type II1. From 71 new infected
cases seen 1n 1985, 88.7% had type I clinical
form, 11.2% type II and none the hepatosplenic
type II1. (5) Western lowland of Maranhao: after
13 masstreatments in Alianga from 1977to 1987
the prevalence of S. mansoni infection was re-
duced from 57.9% to 7.4%. In Coroata with 11
mass treatments 1n the same period, the reduc-
tion of prevalence was from 69.2% to 12.9% and
In Alegre, with only four mass treatments in the
same pertod there was pratically no prevalence

reduction: 22.9% to 21%.

There are no informations about the egg
load elimination and distribution of clinical
forms of schistosomiasis in the areas before
the mass treatment. In 1987 the egg load elimi-
nation was 94.5 eggs per g of feces in the
population of Alianga, 90.5 in Alegre and 115.8
in Coroata (Table IV). The distribution of the
climcal forms in the localities 1s shown in Table
VIII. The clinical forms type Il was 10.8% in
Alianga, 17.9% in Alegre and 18% in Coroata.
The hepatosplenic (type II1) form was not seen
in Altanga and Coroata but unexplainingly was
7.6% 1n Alegre.

TABLE VIII

Clinical forms of schistosomiasis in three endemic
areas of Maranhdo, northeastern Brazil, 1987

Clinical Alianga Alegre Coroata
forms % % %
Typel 89.1 74.3 81.9
Type Il 17.9 10.8 18.0
Type 111 0.0 7.6 0.0
DISCUSSION

As we have shown 1n Table I there was an
increase of the prevalence of S. mansoni infec-
tion both in the southeast and in the northeast
areas from the first to second decade of life up
to the age of 20. This fact has been observed
also by other authors in Brazil (Kloetzel, 1963a:
Barbosa, 1966, Prata & Bina, 1968; Katz et
al., 1978) and elsewhere. In part this is thought
to be due to the slow development of protec-
tive antibodies of the IgE class (Capron et al.,
1977; Colley, 1987; Hagan, 1991; Dunne et
al., 1991) and also to the earlier development
of blocking antibodies to IgM, IgG2 and IgG4
(Damian, 1987; Dunne et al., 1987; Hagan,
1991) regulated, respectively, by secretion or
suppresion of the related cytokines.
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On the other hand, this work shows that
the prevalence of S. mansoni infection in chil-
dren younger than 10 was higher in the south-
cast than in the northeast areas, this being in-
terpreted from the epidemiological point of
view as a stronger pressure of infection in the
southeast arcas. However, one can argue also
if the level of maternal and children protective
antibodies or suppressor antibodies factors are
not different from one region to another.

The median egg load elimination in our
observations (Table III) was also higher in the
shoutheast than in the northeast areas and there
was a direct correlation between the intensity
of egg burden and the severity of the clinical
forms. Therefore we concluded that the egg
load i1s one important factor, although not
unique, for the severity of the disease. Famil-
1al concentration of hepatosplenic cases and
the greater incidence of these cases in whites
and 1n patients of the group A of ABO system
and 1n sons and daughters of mother with the
hepatosplenic form, suggest a polygenic inher-
itance for the severest form o schistosomiasis
(Cardoso, 1953; Prata & Schroeder, 1967;
Conceigao & Coura, 1979: Tavares-Neto &
Prata, 1980, 1989a, b).

The evolutive studies performed in Capitio
Andrade from 1973 to 1983, before mass treat-
ment, showed spontaneous reduction of S.
mansoni infection as well as of the egg bur-
den, however there was no important change
In the clinical form of the disease. This fact
had been also observed by Barbosa (1975) in
northeast Brazil, After the mass treatment there
was an abrupt reduction of the prevalence of
the infection and also in the egg load; a mod-
erate reduction of the severity of the clinical
forms was also noted. The same was observed
when a group of patients treated with oxam-
niquine was compared with other submitted to

a placebo in Padre Paraiso (Santos & Coura,
1986).

The incidence of S. mansoni reinfection was
around 4 to 5% a year both in mass treated
and in the untread areas.

Our final conclusions are: (1) The preva-
lence of the infection, the egg load and the
morbidity of schistosomiasis are higher and
develop earlier in the Southeast endemic ar-
eas; (2) The incidence of hepatosplenic form
1s higher 1n some family clusters, in whites
and mulattos and it develops earlier in the
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southeast areas; (3) The prevalence and mor-
bidity of schistosomiasis are decreasing both

in the mass treated northeast and in the
untreated southeast; (4) The mass treatment

reduces rapidily the prevalence of the infec-
tion and the morbidity of the disease but can

not control it because of the frequent
reinfections.
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