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Rural tourism: a risk factor for schistosomiasis transmission in Brazil
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This paper reports an outbreak of acute schistosomiasis among 38 tourists who rented a country house in the
district of Igarapé, the metropolitan region of Belo Horizonte, Brazil, during a holiday period in 2006. A total num-
ber of 32 individuals were positive for Schistosoma mansoni. Results of stool examinations revealed individual S.
mansoni egg counts per gram of faeces (epg) ranging from 4-768 epg with a geometric mean egg count of 45. The
most frequent clinical symptoms were abdominal pain (78.1%), headache (75%), fever (65.6%), dry cough (65.2%)
and both diarrhoea and asthenia (59.4%). A malacological survey of the area, where 22 specimens of Biomphalaria
glabrata were collected, revealed three (13.6%) specimens eliminating Schistosoma cercariae. This investigation
re-confirms a recently described pattern of schistosomiasis infection, resulting in the acute form of the disease
and connected to rural tourism, which contributes to the spread of the disease among the middle-class and into
non-endemic areas. The lack of specific knowledge about acute schistosomiasis among health services causes an
increased number of unnecessary diagnostic procedures and delays in accurate diagnosis and treatment, resulting
in considerable discomfort for the patients.
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Schistosomiasis mansoni is one of the most im-
portant endemic diseases in Brazil and is believed to
mostly affect low-income populations. The disease is
prevalent in 519 of the 853 municipalities in the state
of Minas Gerais (MG), with an estimated number of
1,000,000 infected people in an area of 300,000 km?
(Katz 1998). Of note, Katz and Peixoto (2000), Coura
and Amaral (2004) and Amaral et al. (2006) have re-
marked that decreased morbidity caused by schistoso-
miasis is due to the availability of large-scale chemo-
therapy combined with a decreased prevalence of the
disease and, paradoxically, with territorial expansion.

The rural tourism industry has become a new source
of income for many families in the countryside and in
the metropolitan regions of Brazil (Ferreira 2008). In
essence, these types of activities have transformed
many rural properties, which were previously involved
in agricultural activities, into leisure resorts, which
depend on the tourists who rent them during week-
ends or holidays. Furthermore, the increasing interest
in rural properties for leisure and recreation purposes
by the middle and upper classes of nearby population
centres have raised the value of these rural properties,
resulting in the elimination of these small agricultural
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producers. Unfortunately, such leisure areas lack basic
sanitation infrastructure, which negatively impacts the
environment, resulting in pollution and contamination
with infective agents. Hence, the transmission of schis-
tosomiasis and other diseases associated with a lack of
basic sanitation are favoured and new patterns of dis-
semination can be observed. Both social and geograph-
ic dissemination patterns occur as the disease affects
high-income populations and as visitors to these water
collection sites establish new schistosomiasis foci in
non-endemic areas, respectively.

Together with the development of the tourism busi-
ness and a lack of basic sanitation infrastructure, schis-
tosomiasis cases have been frequently recorded in sev-
eral Brazilian regions (Barbosa et al. 2000, 2001a, b, de
Jesus et al. 2002, Tomé et al. 2003, Enk et al. 2003, 2004,
Massara et al. 2008). Many of the tourists, who have
never been exposed to the disease, can develop its acute
form. Unfortunately, most of these clinical cases are not
recorded at local health units, since patients reside and
look for medical advice in urban centres of origin. On
the other hand, acute schistosomiasis is, in many cases,
a self-limiting disease and therefore passes unnoticed by
health services.

The present paper is aimed to assess a S. mansoni out-
break in the metropolitan region of Belo Horizonte, MG,
Brazil that occurred in the context of rural tourism.

PATIENTS, MATERIALS AND METHODS

Patients - A group of 42 people living in the Jardim
Industrial area of Belo Horizonte rented a country house
during the 2006 carnival holidays. The group, compris-
ing 25 women and 17 men, ranged between 1-65 years
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old with mean and median ages of 22.4 and 21.5 years,
respectively, belonged to the same family. Of the 42
patients, four refused to participate, resulting in 38 pa-
tients being included in this study.

Local features - The country house is located in
the city of Igarapé, a metropolitan region of Belo Hori-
zonte, approximately 30 km from the capital’s centre.
The house is constantly rented for leisure activities on
weekends and holidays and, among other facilities, has
a natural swimming pool supplied by a local brook (Fig.
1). Some of the brook water runs into the showers (Fig.
2) and then into a pond in front of the house (Fig. 3). The
country house lacks a proper sewage disposal system.

Malacological survey - A specialised team from the
René Rachou Research Institute-Fiocruz, Belo Hori-
zonte, visited the area two months after being informed
about the outbreak, in order to identify possible foci
of contamination and to carry out a systematic collec-
tion of water snails in the area surrounding the country
house. The collected molluscs were sent alive to the
Laboratory of Helminthiasis and Medical Malacology

Fig. 1: general view of the site and the swimming pool supplied with
natural water.

Fig. 2: open canal connecting natural water reservoirs.

for both morphological (Paraense 1975) and molecu-
lar (Vidigal et al. 1998) identification. Further analysis
included a search for S. mansoni infection, which was
carried out by exposure to artificial light to induce cer-
cariae elimination and examination under light micros-
copy after the molluscs were crushed.

Parasitological examination - After the research
team’s physician gathered an anamnesis for all par-
ticipants in the study, coproscopical analysis of a stool
sample from each participant was carried out. Six slides
per patient were analysed according to the Kato-Katz
method (Katz et al. 1972).

All participants who accepted voluntarily participa-
tion in this study signed an informed consent waiver
prior to their evaluation. This study was approved by
the Ethical Committee of the Fundag¢do Oswaldo Cruz,
Ministry of Health, Brazil.

RESULTS

Malacological survey - A total number of 25 wa-
ter snails were collected, of which 22 were identified
as Biomphalaria glabrata and three as Lymnae. Three
(13.6%) of the B. glabrata snails eliminated S. mansoni
cercariae. Two of these specimens were collected from the
water channel supplying the swimming pool and the other
from the water channel supplying the shower (Fig. 3).

Parasitological diagnosis - Of the 38 patients who
declared having contact with water in the country house,
32 (84.2%) showed S. mansoni eggs in faeces, while six
(15.8%) were negative for S. mansoni infection. Sixteen
of the positive patients were diagnosed and treated by a
professional from another institution (confirmed by their
medical records) and the remaining 16, who were diag-
nosed at our institution, showed individual egg counts per
gram of faeces (epg) ranging from 4-768, with a geometric
mean of 45 epg. The remaining six participants (15.8%)
showed negative stool examinations for schistosomiasis
(Table). Three of the 38 patients reported previously hav-
ing an S. mansoni infection and undergoing treatment in
the past. Of these, two showed S. mansoni eggs in their
faeces and did not present with any symptoms. The pre-

Fig. 3: pond receiving all water of the country house and its surroundings.
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TABLE

Distribution of age and gender among 42 visitors of a country house and the 32 individuals positive for Schistosoma mansoni

Individuals Positive individuals
Age Male Female Total Male Female Total
0-15 5 11 16 4 9 13
15-30 6 10 16 4 7 11
30-45 5 2 5 2 7
> 45 1 2 3 1 0 1
Total 17 25 2 14 18 32
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Fig. 4: distribution of symptoms among the 32 Schistosoma mansoni-
positive patients.

vious infections of these three participants did not take
place at the location investigated in the current study.

The 16 patients diagnosed by our institution were
treated, according to the recommendations of the Bra-
zilian Ministry of Health, with a single dose of prazi-
quantel (50 mg/kg).

Symptoms - According to the medical records and our
own anamnesis of the 32 positive patients, the most fre-
quent clinical symptoms reported were abdominal pain
(25, 78.1%), headache (24, 75%), fever (21, 65.6%), dry
cough (20, 65.2%) and both diarrhoea and asthenia (19,
59.4%). Other symptoms included weight loss (18, 56.3%),
vomiting (17, 53.1%), facial oedema (15, 46.9%), urticaria
(10, 31.3%) and dermatitis (7, 21.9%) (Fig. 4). Three of the
patients were admitted to the local hospital due to the se-
verity of their symptoms.

DISCUSSION

The frequency of acute schistosomiasis outbreaks
is increasing in Brazil. Several occurrences have been
reported in the metropolitan regions of Belo Horizon-
te (Enk et al. 2003, 2004, Massara et al. 2008), Recife
(Barbosa et al. 2000, 2001a, b) and Aracaju (de Jesus et

ed in schistosomiasis endemic areas, offer normal recre-
ation programs as well as a wide range of adventure and
ecological activities. In order to maintain the healthy,
natural and untouched aspect of the environment that
attracts the tourists, the leisure facilities are mostly sup-
plied with natural water without prior treatment and, in
many cases, do not have proper infra-structure for ba-
sic sanitation, which constitutes an important factor in
maintaining disease transmission. In this context, infec-
tion may occur directly at the leisure facility or during
adventure and ecological activities, whenever contact
with natural water sources is established. This situation,
which has been overlooked until now, contributes to the
dissemination of the disease and to the occasional ap-
pearance of severe cases of acute schistosomiasis when-
ever non-immune individuals become infected.

The complex association among geographical, bio-
logical, socio-economical and medical conditions ham-
pers the effort to accurately diagnose schistosomiasis.
This, together with the fact that infected patients with
unspecific symptoms seek medical advice in non-en-
demic areas, resulting in neither the physician nor the pa-
tient suspecting schistosomiasis, explains the numerous
and sometimes unnecessary diagnostic tests ordered, as
well as the retarded and often inadequate initiated treat-
ment plan (Enk et al. 2003). In the present investigation,
the professionals of the René Rachou Research Institute
were informed about a possible schistosomiasis trans-
mission by an attentive physician who was performing
an abdominal ultrasound on one of the patients.

Bearing in mind that acute schistosomiasis is nor-
mally a self-limiting disease can aggravate the situation,
since many cases may escape undetected. This also rep-
resents a permanent risk for the contamination of water
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snails, the intermediate host of schistosomiasis, which
inhabit fresh water collections of non-endemic areas and
eliminate cercariae into water, thus contributing to the
establishment of disease in new areas and dissemination
of schistosomiasis.

We hope that our findings will raise awareness to this
increasingly common pattern of schistosomiasis transmis-
sion, which has occurred among medium-class individu-
als visiting endemic areas. This issue should be addressed
in both the medical profession and the whole population.
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