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Schistosomiasis is a parasitic disease caused by Schistosoma mansoni, popularly known as “schistosis”, “snail
disease” or “water belly”, its transmission occurs through fresh water, rivers and lakes, by snails of the speciesBi-
omphalaria spp. It is a neglected tropical disease that affects several countries, including Brazil. According to the
WHO, schistosomiasis is the second most widespread disease, after malaria, and is the most prevalent disease
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Introduction

Schistosomiasis is a parasitic disease whose main host is humans,
while the intermediate hosts are the snails of the species Biomphalar-
ia spp. Caused by helminths of the genus Schistosoma, it is transmit-
ted through fresh water, such as rivers and lakes [1].

Life Cycle of Schistosomiasis

The life cycle begins when Schistosoma eggs are released by an
infected human host who eliminates feces and urine into the water.
These eggs hatch, releasing miracidia, which seek an intermediate
host [2]. Upon penetrating the snail, the miracidia lose their mobility
after 48 hours and transform into primary sporocysts, whose germ
cells multiply, giving rise to secondary sporocysts. After four to sev-
en weeks of infection, the snails begin to release cercariae, producing
100,000 to 300,000 of them, which survive for up to 48 hours to reach
the definitive host (Figure 1) [2,3]. Upon contact with humans, the

cercariae penetrate the human body, leaving their forked tail behind
and transforming into schistosomula. These migrate through the ve-
nous circulation to the liver, where they develop into adult male and
female worms. These worms then travel to the intestine, rectum or
genitourinary tract, where they begin the process. reproductive, re-
leasing eggs and completing the infection cycle (Figure 2) [3,4].

The Most Infectious Species of Schistosomiasis

Schistosoma Japonicum: It is a species of parasite that belongs
to the hepatointestinal schistosomiasis group. It is widely distributed
in regions such as China, the Philippines, Indonesia, and Japan. Trans-
mission of this disease occurs mainly in endemic areas and depends
largely on the availability and abundance of suitable hosts (Figure 3)
[5,6]. Although its main form of infection is in humans, the Schisto-
soma japonicum can also infect other mammals, such as cattle, pigs,
dogs and rodents. This versatility of hosts contributes to the mainte-
nance of the disease in areas where the parasite is present [6].
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Figure 1: Biological cycle of schistosomiasis.
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Note: Source: Prepared by the author.
Figure 2: Morphology of the Schistosoma sp.

Note: Source: Diagnostic Atlas of Human Parasitology.

Figure 3: Eggs ofS. japonicumlarge and spherical measuring about 70 to 100 pm by 55 to 65 um. Transparent shell with small spicule varying
between different strains of parasite. In the image the spicule is not visible.
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Schistosoma Haematobium: Schistosomiasis caused by Schisto-
soma haematobiumis endemic, mainly in Africa and the Middle East.
TheS. haematobiumis of concern due to its significant impact on the
reproductive and urinary systems and can cause symptoms such as
dysuria and hematuria. In addition, the infection can result in growth
retardation, nutritional deficiencies, and impaired cognitive develop-
ment (Figure 4) [6,7].

Schistosoma Intercalatum: Schistosomiasis caused by Schistoso-
ma intercalatumis little known, being prevalent in West and Central
Africa, especially in the Democratic Republic of Congo region. TheS.
intercalatumcauses intestinal impairment, focusing on the perianal
region, and is associated with causes of chronic diarrhea and patho-
logical changes in the colon (Figure 5) [8].

Note: Source: Diagnostic Atlas of Human Parasitology.

Figure 4: Eggs ofS. haematobiumlarge, measuring 112 to 170 pm by 40 to 70 pm, not operulate, presenting a transparent shell with a terminal

spicule prominent.

Note: Source -LAMBERTUCCI, 2006 apud BRASIL, 2014.
Figure 5: Cercarial dermatitis.

Schistosoma Mansoni: In Brazil, the Schistosoma mansoni is rec-
ognized as a serious public health problem. The disease it causes is
hepatointestinal and, due to the complexity of its transmission mech-
anism and the diversity of factors that condition and affect the con-

trol of the disease, it is crucial to detect it early and start treatment
promptly. This is essential to prevent the cumulative action of the
eggs of the S. mansonicauses damage to the affected organs, especially
the liver (Figure 6) [9].
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Note: Source: Diagnostic Atlas of Human Parasitology.

Figure 6: Couple S.mansonicopulation, female lodged in the male’s gynecophore canal [1,2, 5]; Egg observed by direct examination of fresh eggs
measures approximately 114 to 175 um by 45 to 70 pm, oval in shape and with a longer part, with a spicule facing backwards [3]; Miracidia stained
with iodine solution [4]; Microphotograph by scanning electron microscope (SEM). Observe the female lodged in the male’s gynecophoric canal

and the oral suckers and ventral male and female.

History of Schistosomiasis in Brazil

The disease was identified by German pathologist Theodore Bil-
harz in 1851 (Figure 7), in Egypt, during an autopsy on a young man.
During the examination, a long white helminth was discovered in the
blood from the vein. In addition, eggs with a terminal spike were ob-
served, which were found in the feces and urine. Bilharz also noticed
that the helminths had two suckers, which he assumed were mouths,
and named them Distomun haematobium, “Distomun” meaning “two
mouths”. In 1858, zoologist David Weinland and scientist Thomas
Spancer, while studying the species, noticed that it had only one suck-
er in the oral cavity. They then suggested the name Schistosoma (split
body to the male), because the female adheres to the male, which is

larger [10]. Schistosomiasis was brought to Brazil by African slaves
who disembarked at the ports of Recife and Salvador during the co-
lonial period. These slaves, many of whom worked in the sugarcane
fields, were the initial carriers of the disease. Its spread began in
northeastern Brazil, establishing an area of transmission among the
states of Rio Grande do Norte and Bahia [3]. The disease found favor-
able conditions for its development, including poor sanitation, abun-
dant presence of streams, lakes, dams and exposed population. In the
18th century, with the decline of sugar production in the northeast
region and the emergence of the diamond and gold economic cycle in
Minas Gerais, a migratory movement brought the endemic disease to
this new area [3-9].
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Figure 7: Theodor Bilharz.

The spread of the disease spread widely throughout the national
territory due to population movements, covering the five regions of
the country (South, North, Southeast, Northeast and Central-West).
It was particularly concentrated in nine states, with two in the South-
east (Minas Gerais and Espirito Santo) and seven in the Northeast
(Pernambuco, Sergipe, Alagoas, Bahia, Paraiba, Maranhdo and Rio
Grande do Norte), identified as endemic areas. The spread of schisto-
somiasis is a complex and comprehensive issue, influenced by an in-
teraction of biological, environmental, socioeconomic and behavioral
factors. Therefore, this disease represents a considerable challenge to
public health [11].

Neglected Parasitic Diseases and Schistosomiasis

Neglected Tropical Diseases (NTDs) consist of a group of approx-
imately 20 diseases, including some of them, malaria, Chagas disease,
trachoma, leprosy, dengue and schistosomiasis [12]. These diseases
have a disproportionate impact on disadvantaged communities, who
live in poverty and have limited access to basic sanitation, mainly
in Africa, Asia and Latin America [13,14]. According to the WHO, in
2021, NTDs were responsible for approximately 500 thousand to 1
million deaths annually [15]. Schistosomiasis is a neglected disease in
rural areas with infrastructure precarious, hindering access to drink-
ing water and water sanitation methods. It was implemented in the
World Health Organization (WHO) plan to combat NCDs from 2000 to
2015 and continues to be a current concern [16].

Pathophysiology of Schistosomiasis

Schistosomiasis infection can be divided into three stages, which
can be influenced by the duration of the infection in the individual
[16].

Acute Stage: After penetration, some of the larvae will die, while
the rest will enter the venous circulation through the blood or lym-
phatic vessels. The cercariae present in the skin can trigger hypersen-
sitivity reactions and pmaculopapular ruriginous, known as cercarial
dermatitis (Figure 5) [16]. This condition is barely noticeable in peo-

ple living in endemic areas and is most commonly observed only in
primary infections. Symptoms include the formation of small blisters
called phlyctenae and urticarial reactions. This is a delayed hypersen-
sitivity cellular response characterized by the presence of lympho-
cytes, eosinophils and mononuclear cells, resulting in the death of
approximately half of the cercariae that penetrate the skin [17]. After
the cercariae have settled and the schistosomula have matured, the
infection can progress to an acute symptomatic stage. Symptoms in-
clude eosinophilia, leukocytosis, generalized lymphadenopathy, and
pulmonary infiltrates. The response to schistosomula is a continua-
tion of the immune response triggered by cercariae. Stimulation of
both the innate and acquired responses is observed, with a strong po-
larization toward the Th1 (T helper 1 cell) response [18].

Established Active Infection: Acute schistosomiasis is rare-
ly seen as the disease progresses to an established active infection,
with mature worms and well-defined egg production. At this stage,
it is characterized by the excretion of live eggs in the feces and urine.
The live adult worms present in the blood vessels do not cause lo-
cal infection and are not directly symptomatic. The main symptoms
and lesions are related to the infected organs due to the inflammatory
response against the parasite eggs. These eggs secrete antigenic gly-
coproteins that facilitate their passage from the blood vessels to the
intestine and urinary bladder, thus promoting the transmission of the
disease and triggering an immune response [16]. Acute schistosomi-
asis is rarely observed, as the disease progresses to an established
active infection, with mature worms and well-defined egg produc-
tion. At this stage, it is characterized by the excretion of live eggs in
the feces and urine. The adult worms present in the blood vessels do
not cause local infection nor are they directly symptomatic. The main
symptoms and lesions are related to the infected organs due to the
inflammatory response against the parasite eggs. These eggs secrete
antigenic glycoproteins that facilitate their passage from the blood
vessels to the intestine and urinary bladder, promoting the transmis-
sion of the disease and triggering an immune response [17].

Copyright@ : Maria de Lourdes Rego Neves Farinas | Biomed ] Sci & Tech Res | B]STR.MS.ID.009440.

52500


https://dx.doi.org/10.26717/BJSTR.2025.60.009440

Volume 60- Issue 2

DOI: 10.26717/B]JSTR.2025.60.009440

Chronic Infection: In the chronic phase, a modulated response
is observed, with a reduction in inflammation in relation to the new
eggs that continue to reach the liver. With the cumulative effect of
granulatomas, due to the eggs that become trapped in the portal spac-
es, the liver changes begin to become serious, leading to “Symmers
fibrosis”, a granulomatous peripylephlebitis, with a new formation of
connective vascular tissue around the portal vessels. This obstruction
will cause typical and serious manifestations, such as: splenomega-
ly; pulmonary fibrosis; chronic intestinal obstruction; hydronephro-
sis; bladder cancer and even invasion of the central nervous system,
which can cause paralysis, mental changes and convulsions [19,20].

Objectives
General Objective

Carry out a survey of epidemiological data on schistosomiasis
from 2012 to 2022.

Specific Objectives

Conduct an epidemiological survey based on DATASUS to verify
the situation of schistosomiasis in Brazil during the determined peri-
od. Investigate and update the literature with the data obtained and
contribute to a survey on the situation of the disease.

Methodology

This is a descriptive epidemiological study with data obtained
through query the DATASUS database. The time frame applied was
ten years, with cases reported by region, age group and symptoms

being accepted. The collected data were organized into tables and
graphs in the Excel program to better organization and visualization
of data.

Results and Bibliographical Discussion

Schistosomiasis is considered a neglected tropical disease, affect-
ing countries likeSub-Saharan Africa, Asia and Latin America. It is the
second most widespread parasitic disease, behind only malaria, and
results in about 240 million cases [21]. Brazil is one of the countries
with the highest transmission of schistosomiasis of the species Schis-
tosoma mansoni, due to its tropical climate, with high temperatures
and aquatic habitats, which favor the reproduction of the parasite and
the spread of the disease to humans [22]. The data provided by DATA-
SUS indicate that, in the last ten years, the two regions with the high-
est number of reports of schistosomiasis, as shown in Figure 8, were
the Southeast with 38,816 and the Northeast 11,300 cases, with a
decline in numbers from 2019 to 2022. Meanwhile, the other regions
had cases in the last ten years, such as the Center-West with 632 cas-
es; North 577 and South with 527 cases; but the numbers were not as
large as the Southeast and Northeast. Interestingly, the drop in schis-
tosomiasis cases between 2019 and 2022 suggested that the Emer-
gency Control Plan (ECP) activities were effective in controlling the
disease. However, in 2019, due to the pandemic, the WHO advised the
government to postpone diagnosis and treatment campaigns, which
may have led to failures in disease control actions, such as inadequate
diagnosis and treatment, making it difficult to reduce clinical compli-
cations of diseases associated with schistosomiasis [23].

2012 a3 1.318 6.921 61 34 8.367
2013 42 1.185 5.098 40 69 6.437
2014 70 1419 4.863 51 63 6.466
2015 59 1.483 4.733 43 65 6.383
2016 64 1.091 3.860 a9 69 5140
2017 97 1176 2949 62 73 4.357
2018 83 899 s 63 56 4.219
2019 42 720 2.728 63 55 3.608
2020 27 500 1.27 22 53 1.873
2021 34 47 1.529 33 52 2.395
2022 59 62 1.746 30 43 2.640
']ﬂ"[‘:; (;IS'DS = a7 11.300 38.816 527 632 51885

Note: Source -Ministry of Health/SVS - Notifiable Diseases Information System - Sinan Net. DATASUS.

Figure 8: Region and year of notification, 2012 to 2022.
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However, schistosomiasis is detected in 19 states, divided be-
tween endemic and focal areas. In Figure 9, the red dots indicate the
endemic areas, where the disease is prevalent, such as Alagoas, Bahia,
Pernambuco, Rio Grande do Norte, Paraiba, Sergipe, Espirito Santo
and Minas Gerais, this is due to climatic and rainfall factors, especially
at the end of the rainy season [24]. While the blue dots are the focal
areas, such as Maranhao, Par4, Cear3, Piaui, Sdo Paulo, Rio de Janeiro,
Parand, Santa Catarina, Rio Grande do Sul, Goids and Distrito Federal,
focal transmission does not extend over large areas, as occurs with
endemic areas. Furthermore, the states in the Northeast and South-
east regions are areas with greater flows of tourists and immigrants

in Brazil, especially in coastal cities. It is of great It is important to em-
phasize that visitors are exposed to infection by S. mansoni in these
areas, contributing to the spread of the disease throughout the coun-
try and continents [25]. Based on the social variables analyzed, in Fig-
ure 10, that infection by Schistosomiasis is higher in men with 940
cases, than in women with 616 cases, in the year 2022.It was also ob-
served that the most affected age group was between 20 and 59 years
old for both genders. In the case of men, 238 cases were recorded
between 20 and 39 years old and 364 cases between 40 and 59 years
old. As for women, 173 cases were recorded between the ages of 20
and 39 and 233 cases were recorded between the ages of 40 and 59.

Note: Source -Ministry of Health,2022; created by Biohender,2024.
Figure 9: States with endemic and focal areas, 2022.

|i| 940 casos -- --

15-19
20-39
40-59

616 casos

60-64

38 15-19 30
238 20-39 173
364 40-59 233
68 60-64 38

Note: Source -Ministry of Health/SVS - Notifiable Diseases Information System - Sinan Net. DATASUS.

Figure 10: Confirmed Cases by Sex according to Age Group, 2022.
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This is because men are more exposed, whether through occupa-
tional and leisure activities such as fishing, free swimming in lakes
and rivers, as well as work such as agriculture, aquaculture, among
others. The majority of cases reported among women are due to the
way of life in which they live, most of these women live in communities
where basic sanitation is precarious [25]. The PCE, despite adopting
actions, did not control the disease in these regions over time, thus,
transmission was maintained [26]. The assessment of schistosomia-
sis comorbidities is essential to expand knowledge about the clinical
aspects and epidemiological profile of the disease. Observing Figure
11, we can highlight that the most common clinical form in the last

ten years, with 15,148 cases, is the intestinal form. This form is the
most frequent aspect of the disease and can cause discomfort such as
gastritis, abdominal pain and the presence of blood in the stool [27].
The second most common form is the acute phase, with 1,287 cases,
which causes fever, headache, chills and myalgia [27,28]. This phase
can lead to complications such as hepato-intestinal, with 1,175 cases,
and hepatosplenic, with 751 cases, which involve enlargement of the
liver and of the spleen, which can lead to complications such as por-
tal hypertension, associated with a high parasitic load and an intense
immune response [28].

2012 3.369 1617 82 60 31 52
2013 1174 1.968 129 92 239
2014 1109 1668 423 87 226 89
2015 921 2,153 147 99 189 140
2016 325 2154 93 93 88 139
2017 396 1.224 93 75 79 106
2018 301 1.256 104 74 244 90
2019 345 1.088 88 62 91 104
2020 299 602 28 28 25 55
2021 375 732 37 40 37 59
2022 508 686 44 41 38 100
TOTAL 9.122 15.148 1175 751 1.287 987

Note: Source -Ministry of Health/SVS - Notifiable Diseases Information System - Sinan.Net. DATASUS.
Figure 11: Confirmed Cases by Year of Notification according to Clinical Form, 2012 to 2022.

In addition to these, other clinical forms, totaling 987 cases, in-
clude pulmonary, neurological or other manifestations, which occur
in advanced or severe cases of the disease [28]. In Figure 11, it is also
notable that 9,122 of the cases are marked as “Ign/ Blank”, indicating
that these cases were not recorded, either because they were ignored

or because there was no information. The assessment of comorbid-
ities in patients with schistosomiasis, especially in chronic forms of
the disease, is extremely important. This assessment is essential to
administer appropriate treatment and reduce the risk of serious clin-
ical complications and even mortality [25] (Figure 12).
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Note: Source: ResearchGate.

Figure 12: Eggs ofS. Intercalatum with terminal spine in the feces, measuring 140 to 240pum, they are long and thinner.

Conclusion

The data collected show that the Southeast and Northeast regions
of Brazil have the highest incidence of cases of the disease, affecting
adults aged 20 to 59 years. The disease is related to the lack of ba-
sic sanitation, inadequate access to drinking water and inadequate
health care, which contribute to the transmission of the disease. This
only reinforces the seriousness of schistosomiasis as a persistent
public health problem, fully justifying its title of “neglected disease.”
However, the PCE, in collaboration with the WHO, should implement
more effective and rigorous measures to combat the disease. These
include health education practices for communities in endemic ar-
eas, adopting measures such as surface water treatment to eliminate
vector snails, and carrying out regular screening and diagnostic cam-
paigns in endemic areas. It is essential to ensure easy access to rapid
and effective diagnostic tests, as well as establishing rigorous moni-
toring to monitor the prevalence and incidence of the disease..
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