ORIGINAL ARTICLE doi:10.5216/rpt.v43i3.32206

SCHISTOSOMIASIS
IN THE NORTHERN STATE
OF ESPIiRITO SANTO, BRAZIL

Renan Florindo Amorim!, Janaina dos Santos Maciel', Fabiana Mendonga
Ambrozim!, Clarissa Pereira de Almeida’, Naizillah de Oliveira Albuquerque’,
Damila Andrion Venturin', Vanessa Ghidetti Alvarenga Telles’, Dayane Hoffinam
Crause', Aparecida Rios Soares' and Marco Anténio Andrade de Souza'.

ABSTRACT

It is estimated that Schistosoma mansoni is present in 19 Brazilian states and one of the factors
responsible for the spread of schistosomiasis is the migration of individuals from endemic areas,
particularly from northeastern Brazil. In the municipality of Concei¢do da Barra, northern state
of Espirito Santo, the present study aimed to evaluate the occurrence of schistosomiasis among
sugarcane cutting workers in the alcohol industry, who migrated from the northeastern region of
the country. For the diagnosis of intestinal parasites, spontaneous sedimentation and Kato-Katz
techniques were used. Of the 287 individuals analyzed, 45 (15.7%), from the states of Alagoas,
Pernambuco and Bahia, were positive for S. mansoni. Of the total positive individuals, 38 (84.4%)
were from the state of Alagoas, 6 (13.3%) from Pernambuco and 1 (2.2%) from Bahia. The results
indicate the possibility of schistosomiasis expansion in the northern state of Espirito Santo.
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RESUMO
Esquistossomose no norte do estado do Espirito Santo, Brasil.

Estima-se que o Schistosoma mansoni esteja presente em 19 estados brasileiros e um dos fatores
responsaveis pela expansdo da esquistossomose ¢ a migracao de individuos de areas endémicas,
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principalmente do Nordeste do pais. O presente estudo teve por objetivo avaliar a ocorréncia da
esquistossomose entre trabalhadores, migrantes da Regido Nordeste do pais, que atuavam em
Conceigdo da Barra, norte do Espirito Santo, no corte da cana-de-agucar para uma industria de
produc@o de élcool. Para a determinac@o dos parasitos intestinais, foram utilizadas as técnicas de
sedimentagdo espontinea e Kato-Katz. Dos 287 individuos analisados, 45 (15,7%), provenientes
dos estados de Alagoas, Pernambuco e Bahia, estavam positivos para S. mansoni. Do total de
positivos, 38 (84,4%) eram provenientes do estado de Alagoas, 6 (13,3%) do estado de Pernambuco
e apenas 1 (2,2%) do estado da Bahia. Os resultados indicam a possibilidade de expansdo da
esquistossomose na regido norte do Espirito Santo.

DESCRITORES: Schistosoma mansoni; Concei¢ao da Barra; migrantes; transmissao.
INTRODUCTION

The human ability to promote health is notable, either through
achievements in the field of medicine or improving the material conditions of
humanity. However, some old diseases still persist in the 21st century (29) and
schistosomiasis is one of them.

Also known, in Brazil, as “barriga d’agua or xistose”, it is a parasitic
disease caused by a digenetic trematode Schistosoma mansoni(13, 24), whose most
important manifestations are liver alterations related to the fibrosis stage caused by
the parasite (32).

It is a serious health problem (12), especially in developing countries,
where there is an imbalance between wealth distribution, health care, socioeconomic,
cultural and health conditions, which are factors that contribute to the spread and
maintenance of the life cycle of parasites (33).

Schistosomiasis becomes an even greater problem when associated with
malnutrition, afflicting populations from a large geographical area of northeastern
and southeastern Brazil, 4 to 10% of them in the most productive age of life (18).

In Brazil, it is estimated that the number of S. mansoni carriers varies
between 2,500,000 and 8,000,000 and that the parasite is present in 19 states and
the Federal District, covering an endemic area ranging from Maranhdo down to
Espirito Santo and Minas Gerais, with foci of transmission in other states (1, 5, 21,
25). However, knowledge of the epidemiological behavior of this disease is limited
(13), with the highest prevalence being observed, currently, in municipalities from
the states of Alagoas, Pernambuco, Sergipe, Bahia, Paraiba and Minas Gerais (22).

In Alagoas state, according to data from the Schistosomiasis Control
Program, 9.9% of the population evaluated in the last ten years was infected with S.
mansoni (27). In the states of Pernambuco and Bahia, prevalence of the disease in
2011 was 5.3% and 3.3%, respectively (27). This situation is worrying, both because
of the health problems caused by the parasite and the possibility of disease spread,
due to the thousands of northeastern workers shifting their regions of origin in search
of work, to different regions of the country, in particular to the state of Espirito Santo,
where the number of individuals infected by the parasite is more than 200,000(13, 27).
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In fact, due to the intense rural exodus, large population densities have
to survive in small spaces, with inadequate and poor sanitation, which contributes
to the formation of new foci of disease transmission. This situation is observed by
many authors that associate the phenomenon of urbanization of schistosomiasis
with socioeconomic and behavioral factors (2, 23, 30).

In this respect, the performance of a parasitological survey with sugarcane
cutters that migrate every year from the northeastern states of Brazil to the state of
Espirito Santo, especially to the municipality of Concei¢o da Barra, a leading alcohol
production center, allowed for the investigation of schistosomiasis spread in the region.

METHODS

Study Area

Located in the mid-region of the northern coast of Espirito Santo (Figure
1), the municipality of Conceigdo da Barra (S18° 35°24.6”, W039° 43°45.2”) is 256
km away from the state capital Vitoria. It has an area of approximately 1,188 km?
and estimated population for the year 2010, by the Brazilian Institute of Geography
and Statistics (IBGE) of 28,745 inhabitants (11). The poverty rate is high and
sanitation is inadequate both in urban and rural areas.

Most of its economy is based on the provision of services, followed by
industry and agriculture and cattle raising. The city also has two large alcohol
distilleries, and it is estimated that 600,000 tons of sugar cane were produced in
2010, generating direct and indirect employment to workers coming from various
regions, especially from the northeastern region of the country (11).
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Figure 1. Espirito Santo Northern state: Conceigdo da Barra. Source: Souza &
Melo, 2012.

Study design

This study was carried out with 287 workers, from a total of 400, at an
alcohol producing plant in Concei¢do da Barra, northern state of Espirito Santo
who agreed to participate. This is a descriptive study, conducted between July and
December 2011. All workers were from northeastern states of Brazil.
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The collectors began work at the beginning of each week and the
samples collected were sent to the Laboratorio de Analises Clinicas of the Centro
Universitario Norte do Espirito Santo of the Universidade Federal do Espirito
Santo (CEUNES/UFES). One parasitological stool sample was collected from each
worker and the samples were kept in isothermal boxes containing dry ice and stored
until processing in the laboratory by spontaneous sedimentation and Kato-Katz
methods (10, 14). Three Kato-Katz slides were prepared for each sample.

It is noteworthy that all workers in the study were males, aged from 18 to
59 years, from the northeastern states of Brazil.

Ethics Research Committee

The project began after its approval by the Ethics Research Committee
of the Centro Universitario Norte do Espirito Santo of the Universidade Federal
do Espirito Santo (No. 070/2011) and individuals who participated in the survey
signed the informed consent form. Once diagnosed, positive cases of parasitic
infectionwere referred for medical treatment.

RESULTS

Among the 287 workers who participated in this study, from a total of 400
at the plant, 45 (15.7%) were infected with S. mansoni. Of these, 38 (84.4%) were
from the state of Alagoas, 6 (13.3%) from the state of Pernambuco and 1 (2.2%)
from the state of Bahia. Workers from other northeastern states of Brazil were also
evaluated, but none was positive for S. mansoni (Table 1).

Table 1.  Number of positive and negative individuals and city of origin of
sugarcane cutting workers parasitized by Schistosoma mansoni in
northern Espirito Santo, Brazil, 2011.

Positive individuals Negative individuals City of origin Brazil state
11 68 Maragogi AL
11 56 Branquinha AL
7 43 Santana do Mundau AL
6 35 Unido dos Palmares AL
1 8 Murici AL
1 6 Ibateguara AL
1 4 Campestre AL
1 7 Lagoa Real BA
3 4 Tabira PE
2 3 Barreiros PE
1 2 Caruaru PE
0 4 Lagoa Real BA
0 2 Estancia SE
Total (45) Total (242)
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The Kato-Katz method allowed the identification of 42 positive samples
whereas 15 positive samples were determined by the sedimentation method. For this
method other parasites were identified. Among positive samples, the most common
protozoa were Entamoeba coli (50.5%), Entamoeba histolytica/E. dispar (20.7%),
G. lamblia (9.1%), lodamoeba butschlii (3.83%) and Endolimax nana (2.87%).
Regarding helminths, the most common were hookworm (23.9%), 4. lumbricoides
(9.09%), S. mansoni (7.2%), Trichuris trichiura (4.3%), Hymenolepis nana (3.8%)
and Enterobius vermicularis (1.4%).

Once the number of infected individuals was established, the number of S.
mansoni eggs per gram of feces per individual was determined, with values ranging
from 24 to 864 epg. Of all infected individuals, 32 (76.2%) had low parasite load
(up to 100 epg), 8 (19.1%) had intermediate parasite load (> 100 and <400 epg) and
2 (4.8%) had high parasite load (above 400 epg) (22, 3) (Table 2).

Table 2. Number of Schistosoma mansoni eggs per gram (epg) per sugarcane
cutting workers and percentage of infected individuals by age in
northern Espirito Santo, Brazil, 2011.

Number of infected workers epg (feces)

364
720
312
300
216
168
144
124
7
48
2 24

Total (42)

O = =W = == = =] =

Age group in years Number and percentage of infected individuals
18-28 12 (28.6%)
29-39 19 (45.2%)
40-50 11 (26.2%)
51-59 0
Total 42 (100.0%)

Regarding the age of the study participants (Figure 2), this ranged from
18 to 59 years, and those aged from 29 to 39 years showed the highest number of
individuals parasitized by S. mansoni when both parasitological techniques were
considered (20 infected individuals).
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Figure 2. Schistosoma mansoni distribution by age of sugarcane cutting workers
in northern Espirito Santo, Brazil, 2011.

DISCUSSION

The use of two parasitological techniques (spontaneous sedimentation
and Kato-Katz) allows for much more accurate results, as described by some
authors (4, 17), who reported that the laboratory routine should use more
than one parasitological method for detecting parasitic forms of protozoa and
helminths, especially in samples with low parasite load (7, 28). In this regard,
when evaluating workers who participated in this study, it was observed that of
all 45 (15.68%) individuals positive for S. mansoni, 15 were identified by the
spontanecous sedimentation technique, whereas the Kato-Katz method allowed
for the identification of 42 positives. The positivity rate (15.7%) in Conceigdo
da Barra, despite representing the rate of infection of workers from endemic
areas for schistosomiasis, is greater than values found in Brazilian states with a
high incidence of schistosomiasis, as observed by the “Programa de Controle da
Esquistossomose” (PCE) in Alagoas, one of the Brazilian states with the highest
incidence of the disease, which showed that 9.9% of the population in the last
13 years was infected by the parasite (27). There is also the presence of infected
workers originating from the states of Pernambuco and Bahia, regions historically
with high prevalence of schistosomiasis (20, 27).

The high infection rate, the inadequate housing, since they live in
dormitories inside the plant, the access to water collections in their leisure time and
the presence of intermediate mollusk hosts (3, 31) are extremely important factors in
the epidemiology of the disease, considering that a survey conducted in 41 localities
from seven municipalities in northern Espirito Santo, including Concei¢do da Barra,
showed the presence of thousands of mollusk of species Biomphalaria glabrata
and B. straminea (31). Although none of the mollusks were positive for S. mansoni
(31) the presence of infected individuals in the region may favor the spread of the
disease, especially when considering that 72 municipalities in the state of Alagoas
compose the so-called region of high risk of schistosomiasis (6) and that most
positive sugarcane cutters came from that state.
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In this sense, it is also important to consider that a significant proportion
of these workers take up residence in the municipality of Concei¢do da Barra, since
after the sugar cane season, they are recruited for coffee collection.

Thus, the seasonal migration of these workers to the state of Espirito
Santo, especially to the northern region, historically non endemic (19, 27), the
poor sanitation in rural and urban areas, especially in places where workers
reside, may represent the onset of the formation of new foci of schistosomiasis
transmission, which is already endemic in 47 of the 78 municipalities in the state
of Espirito Santo (26).

Regarding the age of workers who participated in the study, which ranged
from 18 to 59 years, those aged between 29 and 39 years showed the highest number
of infected individuals. The greater occurrence of parasitized individuals in this age
group, which results in a decrease of their production capacity (15) is probably due
to the cultural habit of that population, directly related to their leisure activities such
as swimming, fishing and sports in water collections near to where they live (9, 23).

Once the number of infected individuals was established, the number of S.
mansoni eggs per gram of feces per individual was determined, with values ranging
from 24 to 864 epg. From all infected individuals, 32 had low parasite load (up to
100 epg), 8 had intermediate parasite load (>100 and <400 epg) and 2 had high
parasite load (above 400 epg).

It is noteworthy that the higher or lower morbidity of schistosomiasis
depends largely on the individual’s parasite load (22, 34) whose quantification
allows the evaluation of the effectiveness of prophylactic and disease control
measures (16). Accordingly, special attention is needed to the two workers, both
above 40 years, who had high parasite load. Despite the cultural habits of younger
individuals that make them more susceptible to contamination (31), the finding
of two individuals with high parasite load (p<0.05) is of importance since they
contribute significantly to the transmission process of schistosomiasis.

In addition, the poor health care conditions and poor sanitation conditions
contribute to the onset of the disease in the municipality of Concei¢do da Barra.
Thus, in conclusion, the proper treatment of infected individuals, given the low cost
of drug therapy (8) and measures to promote health and education, directed both
to its population and to migrant workers, especially sugarcane cutters, should be
implemented in order to avoid the introduction of this important parasitic disease in
northern Espirito Santo.
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