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Schistosomiasis control in NE Brazil

In recent years a schistosomiasis control
programme of unprecedented proportions,
involving chemotherapy and, to a lesser extent,
focal mollusciciding, was undertaken in Brazil
(Machado, 1982). This Special Programme for
Schistosomiasis Control {(or PECE) was concen-
trated in the endemic areas of NE Brazil, which
had long been characterized by high prevalence
rates (Camargo, 1981). Although a full account
of the results of the PECE programme has yet
to be published, it would appear from the
limited data which is available that its imple-
mentation has only resulted in a decrease of
about 15.7% in the prevalence rate in the NE
(from 25.2% in 1976 to 9.5%, on average)
(LIMA, 1984).

In some of the areas included in the PECE
programme, however, the reduction In preva-
lence was well below the average, despite the
application of massive financial and human
resources (SUCAM, 1984). For instance, in the
State of Pernambuco the prevalence has
dropped by only 8.5%, from 22.4% to 13.9%,
although nearly 50% of the population of 2.3
million had been treated with drugs, and 40%
of the 18.080 transmission sites identified had
been treated with molluscicides (SUCAM,
unpublished).

[t is possible that this failure to reduce schis-
tosomiasis to satisfactory levels in some en-
demic areas of the NE might have been avoided
if other preventive measures such as sanitation,
controlled water supply and health education
had been implemented as well. Indeed, when
this was done in small settlements such as
Santo Antonio dos Palmares in Southern
Pernambuco, the prevalence decreased markedly
from S0% to 0.4%, between 1977 and 1981

(SUCAM, unpublished).

Another possible reason for the comparative
lack of success was that these areas are so

complex epidemiologically that they cannot be
dealt with effectively by chemotherapy or
mollusciciding without detailed prior planning.
Similar views have been expressed on the basis
of results obtained from other control program-
mes (Degremont, 1973; Evans, 1983; Jordan,
1985). For snail control, in particular, it is
evident that the distribution, and if possible,
the demographic characteristics of the snail
populations in the catchment areas of the trans-
mission sites should be known prior to the
application of control measures (Thomas &
Tait, 1984 : Marti et al., 1985). The results given
below, which are based on studies carried out in
NE Brazil, provide a further illustration of the
need to adopt a holistic approach and to take
the complexity of the environment Into
account when planning control measures.

Physiographical diversity within NE Brazil

The area of NE Brazil where the snail hosts
of schistosomiasis occur exhibits a great deal of
diversity in terms of vegetation, climate and
land use (Fig. 1). These features are discussed in
some detail below.

The following vegetation types occur in the
region (Kuhlman, 1977): (i) The coastal vegeta-
tion, which occupies a narrow strip consisting
of beaches, sand dunes, mangroves and salt-
marshes; (ii) a coastal rainforest or “mata
umida”’, {ollowed by (iii) a zone of transitional
vegetation (‘‘mata seca” and ‘‘agreste’); and
(iv) a xeromorphic “‘caatinga”. Relatively small,
scattered areas of “‘cerrado’, a savanna-type of
vegetation, also occur in the region (Fig. 1 A).

As regards temperature, the region can be
divided into zones with mean annual tempera-
ture of 20, 22 and 24 °C, and minimum annual
temperature of 8, 12 and 16 °C respectively
(Nimer, 1977). The highest temperatures occur
in the northern part, the lowest, in the central
areas, and the intermediate temperatures, in
the coastal areas (Fig, 1B and 1C).
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Fig. 1: occurrence of host snails of schistosomiasis in NE Brazil between the coast and the coordinates 40°W2°S
and 40°W14°S in relation to vegetation, climate and land use. The diagrams were obtained by plotting the
localities listed by Paraense (1977), and superimposing the relevant patterns of vegetation (Kuhlman, 1977),
temperature and rainfall (Nimer, 1977), and land use (Silva, 1977) accordingly. Localities with Biomphalaria
straminea only , Biomphalaria glabrata only and with both species are indicated with ®, Oand P, respectively.

A. Types of vegetation
Coastal

/A Transition zone (‘‘mata seca’’ and
“‘agreste’’)

“Caatinga’

N ‘‘Cerrado”

D. Number of dry months
None (super-humid)
1-3 (humd)

/1 4-6 (semi-humid)

7-10 (semi-and)

B.

Tropical rainforest (‘‘rnata umida™)
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Mean temperature
26 oC
24 OC
22 0C
20 OC

Three consecutive months
of maximum rainfall

JFM (January to March)
FMA (February to April)
MAM (March to May)
AM]J (April to June)

MI1J (May to July)

C.
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Minimum temperature
16 ©C
12 OC

8 oC

Main land use

Fruit culture

Sugar cane

Banana (hills) and cashew (coast)
culture

Cocoa culture and cattle raising
Diversified agriculture

. Cattle ranching

Cattle ranching and alimentary
agriculture
Tobaccoculture and cattle ranching
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In terms of rainfall, the region can be
divided into super-humid, humid, semi-humid
and semi-arid areas, according to the number of
dry months (Nimer, 1977). The more humid
areas are located ncar the eastern part, whereas
the dricr ones are in the northern and western
parts (Fig. 1D). There are also differences in the
seasonal distribution of rainfall in the region
(Nimer, 1977). Thus, the rainy period tends to
occur early in the year (January-April) in the
drier north and west, and later (April-July) in
the eastern and coastal areas (Fig. L E).

Eight patterns of agrarian activity can be
distinguished in the region (Silva, 1977). The
coastal areas are used mainly for industrial or
subsistence agriculture (1, 2, 3, 4, 5 and 8 In
Fig. 1F), whereas the more central part is
dominated by cattle ranching (6 and 7 in Fig.
1F).

In view of this diversity it is necessary to
consider each ecological zone separately when
evaluating possible snail control strategies. In
the present account attention will be focused
on the vegetation. climate and snail habitats in
the castern coastal area of the NE.

Vegetation and climate in the eastern coastal
areas of NE Brazil

The eastern coastal zone of the NE, in which
most of the endemic areas in the states of Rio
Grande do Norte, Paraiba, Pernambuco, Ala-
goas and Sergipe occur. is relatively homogene-
ous. This makes it more likely that studies on
snail ecology in a specific area will apply to
others within the zone. When the patterns of
vegetation and climate tn this zone are super-
imposed (Fig. 2), it may be seen that the dis-
tribution of Biomphalaria glabrata, which is
almost invariably associated with schistoso-
miasis (Paraense, 1977), is confined to an area
characterized by an overlap of the following:
(i) non saline coastal or rainforest vegetation,
(i) minimum yearly temperature between 12
and 16 OC, (iii) up to six dry months annualy
and (iv) maximum rainfall between May and
July. The main physiographical features of this
zone are as follows:

Geologically, it consists of (i) recent (Holo-
cene) deposits of alluvial, colluvial and marine
origins, and (ii) tertiary (Pliocene) formations,
known as ‘“barreiras’. The former occur in the
lower, levelled areas of the coast (‘‘baixada
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litoranea’); the latter are distributed in
plateaux (‘“‘tabuleiros’’) of low altitude (50 to
150 meters) lying over the bedrock and fol-
lowing irregularly the coastal lowlands (Mo-
reira, 1977).
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Fig. 2: vegetation and climatic patterns prevailing in

the areas of occurrence of Biomphaleria glabrata in

NE Brazil. The lines indicated by letters correspond to

the western limits of a given pattern, as shown 1n

Fig. 1. Black circles indicate thc occurrences of

B. glabrata according to Paraense (1977).

A. Coastal and rainforest vegctation.

B. Minimum yearly temperature between 12 and
16 9C.

\Y C. Up to six dry months.

2 D. Maximum rainfall between March and July.
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The following vegetation patterns are as-
sociated with particular topographical features
(Kuhlman, 1977): (i) coastal communities 1n
the lowlands or beaches. dunes, salt marshes
and coastal terraces in the vicinity of the
seashore; (i) fresh-water marshland com-
munities in the proximity of water-courses and
on humid or wet plains; (il1) semiperennial
coastal rainforest, which occur on the tertiary
plateaux. These communities, however, have
been extensively altered by the dcvelopment
of both subsistence and cash-crop agriculture
(sugar-cane mainly, but also coconut and
cassava).

Ecological features of snail habitats in the
eastern coastal areas of NE Brazil

The transmission sites tocated in urban arcas
of the eastern coastal zone of th¢ NI are
mainly small lotic or lentic habitats in the
vicinity of houses. These habitats originate as
small trickles either from springs or tap-water
and other waste-water runoffs. After flowing
relatively slowly in shallow gulies or drains.
they enter heavily vegetated swampy areas.
Since only a few of the houses have soak-away
devices. in the majority of cases the water from
latrines runs directly to the streams. There is
little doubt that the snail habitats are also
frequently contamined by local people
disposing of faecal material into the gullies or
defecating in thc bushes nearby. During times
of flood in the wct season the snails arc liable
to be washed out of thc permanent habitats
into the strects and even into houses. As the
children, in particular, walk about in bare feet
it is to be expected that the probability of
cercarial success in locating a human host 1s
greatly increased at that time.

Although therc arc considcrable differences
in the water volume between the rainy and the
dry season, the constant runoff from taps and
latrines at the catchment arcas prevents the
strcams and swamps from drying out comple-
tely. Neither are the small hcad-water streams.
swamps and pools subjected to any marked
changes in water level or flow ratcs. The
streams, though small, are plentifully cndowed
with small back-waters. As the latter have
depositing sediments rich in organic matter, it
would appear the snails have a plentiful food
supply. The habitats arc shaded by water-side
trees and subaquatic plants, and the latter also
provide the snails with a substrate for ovi-
position and for feeding on cpiphytes.
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Snail refugia in swampy hcad-waters or
springs with subaquatic plants, such as Com-
melina and Cyperus species. are likely to be
particularly important in maintaning stablc
snail populations. They tend to be neglected
by the epidemiologists in charge of control
programmes as the work is generaly delegated
to unskilled labour. Such snail foci could
easily be overlooked by an untrained person
and, as rcsult, recolonization could quickly
occur after snails in the main streams had been
efiminated by mollusciciding.

Suggested manipulations to conrmol the snail
nosts

The above considerations enable to suggest
the following environmental manipulations
aiming to control or cxclude the snail hosts 1n
endemic arcas of the eastcrn coastal zone of
NE Brazit:

(i) Implementation of efficient surface draina-
oc including the provision of soak-away
systems  and the canalization of waste-
water preferably underground.

(ii) Elimination of head-water swamps and
springs which act as major snail refugia.

(iil) Dredging and straightening of streams to
reduce the area of depositing sediments
rich in detritus.

(iv) Exclusion of subaquatic vegctation, parti-
cularly those species of Graminae and
Cypcracca which encroach into the water.”

(v) Judicious application of molluscicides in
the catchment areas, including those
habitats not dircctly implicated with
transmission but which may act as refugia
for the snail hosts.

Following the cxperimental phase to test
the efficacy of the above measures in the field,
the ones which prove to be successful could be
implemented as part of a morbidity control
programme (McCullough, 1986), preferably as
a part of a primary health care scheme involving
the community at risk on a self-help basis

(WHO, 1980).

REFERENCES

CAMARGO, S., 1981. Xistosomose no Brasil. Resumo
historico, p. 73-85.In A. Prata, Situagao e perspec-
tivas do controle das doengas infecciosas e parasi-
tarias. Editora Universidade de Brasilia, Brastlia.

DEGREMONT, A. A., 1973. Mangoky project.
Campaign against schistosomiasis in the Lower-
Mangoky (Madagascar). Swiss Tropical Institute,
Basle.



SNAIL-HOST CONTROL IN NORTH-EAST BRAZIL

EVANS, A. C., 1983. Control os schistosomiasis in
large irrigation schemes by use of niclosamide.
A ten-ycar study in Zimbabwe. Am. J. Trop. Med.
Hyg. K 32:1029-1039.

JORDAN, P., 198S5. Schistosomiasis. The St. Lucia
Project. Cambridge University Press, London.

KUHLMAN, E., 1977. Vegetacao, p. 85-110. In
IBGl., Geografia do Brasil, volume 2. Regido Nor-
deste. FFundacdo Instituto Brasileiro de Geografia
¢ Estatistica. Rio de Janciro.

IIMA, J. T. 1., 1984. Schistosomiasis control in
Brazil. Abstract from the 11th International
Congress for Tropical Medicine and Malaria: 85.

MARTI, H. P.; TANNER, M.: DEGREMONT, A. A.
& I'REYVOGIL, T. A., 1985. Studies on thc
ecology of Bulinus globosus, the intermediate hosts
of Schistosoma haeematobium inthe Ifakara arca,
Tanzania. Acta Tropica, 42: 171-187.

MACHADO, P. A., 1982. The Brazijlian program for
schistosomiasis control, 1975-1979. Am. J. Trop.
Med. Hyg.. 31.76-86.

McCULILLOUGH, k. S., 1986. Snail control 1n rclation
to a stratcgy for reduction of morbidity due to
schistosomiasis. Trop. Med. Parasitol., 37. 181-184.

MOREIRA, A., 1977. Relevo, p. 143. In IBGtL,
(;eografia do Brasil, volume 2. Regido Nordeste.
l‘'undacido Instituto Brasileiro de Geografia ¢ Esta-

201

tistica. Rio de Janeiro.

NIMER, E., 1977. Clima, p. 47-84. In 1BGE, Geografia
do Brasil, volume 2. Regido Nordeste. Fundacao
Instituto Brasileiro de Geografia e Lstatistica, Rio
de Janeiro.

PARALNSE, W. L., 1977. Distribuicio geografica dos
vetores da xistosomose no Nordeste do Brasil,
p. 47-51. In P. A. Machado, Painel Programa E’s-
pecial de Controle da esquistossomose. Ministério
da Saude, Brasilia.

THOMAS, J. D. & TAIT. A., 1984. Control of the
snail hosts ot schistosomiasis by environmental
manipulations: a field and laboratory appraisal in
the Ibadan arca, Nigeria. Phylos. Trans. R. Soc.
Lond. (Biol.}, 305:201-253.

SILVA, S. T., 1977. Atividade Agraria, p. 271-332.
In IBGL, Geografia do Brasil, volume .. Regido
Nordeste. Fundagdo Instituto Brasileiro de Geogra-
fia e Estatistica, Rio de Janeiro.

SUCAM. 1984. Controle da esquistossomose. Reunido
de Diretores Regionais do Nordeste. Superinten-
déncia de Campanhas de¢ Saude Publica, Ministério
da Saude. Recifc.

WHO, 1980. Epidemiology and control of schistoso-
musts. Report of a WHO FExpert Committee.
World Health Organwization Technical Report
Series, Geneva.



