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Abstract

Introduction and purpose

Schistosomiasis is a significant health problem, particularly in countries in Africa. The

disease is caused by blood flukes of the genus Schistosoma. There are five main species. Most

infections are asymptomatic. Schistosomiasis can contribute to the development a lot of

diseases.

The aim of this article is to examine the impact of schistosomiasis on the human body, with

particular focus on bladder cancer.

https://dx.doi.org/10.12775/JEHS.2024.76.56555
https://apcz.umk.pl/JEHS/article/view/56555


2

Brief description of the state of knowledge

Schistosoma are parasitic flatworms whose life cycle involves humans as the definitive host

and freshwater snails as intermediate hosts. The cercarial larvae penetrate the human skin.

Adult parasites lay eggs in the mucous membranes, causing inflammation and granulomatous

reactions. Chronic schistosomiasis leads to tissue fibrosis, portal hypertension, squamous cell

carcinoma of the bladder. Acute infection presents with Katayama fever. Diagnosis is based

on detecting eggs in urine or stool, as well as serological tests. Treatment includes

praziquantel, often supplemented with corticosteroids. Prevention involves avoiding contact

with contaminated water. Untreated schistosomiasis can lead to serious complications,

including bladder cancer.

Material and methods:

Literature available in the PubMed database was reviewed using the following keywords:

schistosomiasis; bladder cancer; Schistosoma haematobium; bilharzia; blood fluke.

Summary

Schistosomiasis induces bladder cancer as a result of the chronic inflammatory condition in

the urinary tract. The dominant histological type is SCC. Bladder cancer resulting from

schistosomiasis is characterized by a younger age of onset and more advanced clinical stages.

In the case of bilharzia detection, eradication of the parasite is recommended to prevent the

development of cancer.

Keywords: schistosomiasis; bladder cancer; Schistosoma haematobium; bilharzia; blood fluke.

Introduction and purpose

Schistosomiasis is an infectious disease caused by blood flukes of the genus Schistosoma,

also known as bilharzia. In developing countries, schistosomiasis represents a significant

health problem. It primarily affects rural and partially urbanized communities, where residents

frequently come into contact with freshwater bodies. After malaria and intestinal worm

infections, schistosomiasis is one of the leading causes of death in countries of Africa, South

America, the Caribbean, the Middle East, and Asia. More than 90% of all confirmed cases are
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found in Africa. Five main species of Schistosoma can be distinguished: S. mansoni, S.

haematobium, S. japonicum, S. intercalatum, and S. mekongi. Most infections are

asymptomatic. Clinical disease manifests as diarrhea, weakness, hepatomegaly, splenomegaly,

and cancers of the liver, colon, uterus, and bladder [1].

In this article, we will explore the consequences of infection with Schistosoma blood flukes.

The aim of this article is to provide a comprehensive exploration of the impact of Schistosoma

infection on the human body, with a particular focus on the induction of bladder cancer.

Description of the state of knowledge

Life Cycle of Schistosoma

Schistosoma parasites belong to the class of flatworms. Their intermediate hosts are

freshwater snails. After leaving the snail's body, the larvae live for about 48 hours. During this

time, the cercariae are capable of invading the human body through intact skin or mucous

membranes. The next stage involves migration through the blood vessels to the lungs. After

developing into the next developmental stage, they move through the circulatory system to

their final habitat— the mesenteric veins and the urinary bladder. The male and female adult

worms pair up. The eggs laid by the females within the tissues trigger a granulomatous

reaction, leading to the excretion of eggs into the intestinal lumen and the urinary bladder.

There is a possibility of re-infection of freshwater snails. Urination or defecation of an

infected person into the same water source completes the life cycle [2].

The final habitat of Schistosoma haematobium is the venous plexuses surrounding the urinary

bladder. The parasites lay their eggs within the mucous membrane of the bladder. In the case

of Schistosoma mansoni, the final habitat is the mesenteric veins and branches of the portal

vein. The parasites lay their eggs in the mucous membrane of the intestine. Schistosoma

japonicum, S. intercalatum, and S. mekongi also inhabit the veins of the portal circulation [3].

Acute schistosomiasis

The clinical manifestation of the acute phase of parasitic invasion is Katayama fever. In the

human body, a strong cytokine response and an increase in the level of eosinophils are
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observed. This process occurs when the human body is exposed to the antigens of the

parasite's eggs. The clinical symptoms are nonspecific. The most common symptoms include

fever, muscle pain, headache, diarrhea, and cough. There is also a skin manifestation of

schistosomiasis in the form of a urticarial rash [4,5].

There have also been reports of cases presenting with splenomegaly and involvement of the

central nervous system. Symptoms include, among others, seizures, spinal pain, muscle

weakness, dizziness, and nausea. If the parasite's eggs penetrate the brain, hemiparesis may

occur.

The diagnosis of acute schistosomiasis is based on the clinical presentation of the disease. A

characteristic feature is the history of exposure to the parasites, along with the detection of

elevated levels of eosinophils in the peripheral blood [7,8].

The treatment of Katayama fever should begin with the administration of corticosteroids,

followed by praziquantel at a dose of 40 mg/kg.

Chronic schistosomiasis

The accumulation of a large number of fluke eggs within tissues leads to the development of a

granulomatous inflammatory response. The next stage is the process of fibrosis, which results

in the development of obstructive uropathy and squamous cell carcinoma of the bladder.

S. mansoni causes liver fibrosis, which eventually leads to the development of portal

hypertension. These changes occur due to the deposition of fluke eggs around the portal

vessels. The severity of the disease is directly proportional to the number of eggs laid by the

adult parasites in the human body [10,11].

A serious clinical problem is the presence of parasite eggs in the small intestine. This

manifests as bloody diarrhea, bloating, and abdominal pain. The most significant

complication is intestinal perforation with peritonitis.

Pneumonia in the course of bilharzia is characterized by hemoptysis, moderate wheezing,

decreased exercise tolerance, fever, and cough [12].

Confirmation of Infection

The diagnosis of infection caused by Schistosoma flukes can be made by detecting eggs in the

urine or stool samples of infected individuals. Confirmation of the presence of parasite eggs

requires a 24-hour collection of urine or stool. This method has low sensitivity. In infections
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caused by S. haematobium, eggs are most commonly found in the urine between 10:00 AM

and 2:00 PM .

It is possible to assess the severity of the parasitic invasion. Finding more than 400 eggs per

gram of stool indicates a severe infection, while confirming fewer than 100 eggs per gram of

stool indicates a mild infestation.

Another method is to visualize the eggs in histopathological material obtained during a biopsy

of the mucous membrane of the bladder or intestine. Serological diagnostics, which involves

detecting specific antibodies against the eggs' antigens, is mainly used in countries where the

disease is endemic. A thorough analysis of specific IgG antibodies plays a leading role in the

diagnosis [16,17].

The detection of IgM antibodies is particularly useful for tourists returning from endemic

regions. Specific antibodies can be detected as early as 6-8 weeks after infection. The highest

titers are typically observed at the end of the prepatent phase.

The presence of parasite eggs in stool or urine samples can be detected for several months

after treatment has been completed. A test for the viability of the eggs is used to assess the

effectiveness of the treatment. The analysis focuses on the ability of the eggs to hatch and

move [19].

Imaging studies play a key role in the diagnosis of schistosomiasis. Abdominal ultrasound is

helpful in diagnosing liver schistosomiasis. Chest X-ray, computed tomography (CT), and

echocardiography are also used to evaluate other organs.

On a plain X-ray of the abdomen, characteristic linear calcifications in the bladder can be

observed, which are indicative of chronic schistosomiasis, particularly in cases caused by

Schistosoma haematobium.

Management of Asymptomatic Patients

The asymptomatic form of the infection is associated with a very low number of parasites

present in the body. These are most often travelers who have been accidentally infected. It is

recommended to perform diagnostic tests for individuals with clinical symptoms, confirmed

eosinophilia, and for those returning from endemic areas.

Parasites typically live for 5 to 10 years. Chronic infections lasting several decades have also

been confirmed. There is a possibility of infection persisting for a very long time after staying

in an area endemic for schistosomiasis.
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Unfortunately, the typical clinical manifestation of the disease is rare, especially in non-

endemic areas. Severe infections are also rarely observed. This leads to the disease being

unrecognized and the lack of early treatment. Most often, the only symptom is the presence of

elevated levels of eosinophils in the peripheral blood [20].

Serological tests and microscopic examination of stool and urine should be performed no

earlier than 3 months after exposure to the parasites. This is due to the diagnostic window that

exists between infection and the production of eggs by the adult organisms.

The antiparasitic drug praziquantel causes the formation of holes in the parasite's body

covering. This leads to the exposure of antigens. The treatment process may intensify

unwanted phenomena related to the parasitic invasion.

It is recommended to administer corticosteroids before starting praziquantel therapy.

Unfortunately, this drug has low efficacy against immature parasites. Often, it is necessary to

repeat treatment regimens in individuals with confirmed schistosomiasis [21].

Prevention of Schistosomiasis

When staying in areas where the parasite is endemic, it is important to avoid bathing in

natural water bodies. It is recommended to drink only bottled or boiled water. No increased

risk of infection has been observed during bathing in oceans.

There have also been cases described where the parasite larvae penetrate the skin around the

mouth while drinking contaminated water. In such situations, it is recommended to

thoroughly wipe the body with a towel. This will reduce the risk of larvae penetrating the skin

[22,23].

In endemic areas, both biological and chemical methods are used to control freshwater snail

populations. Reducing the population of intermediate hosts directly impacts the decrease in

the likelihood of parasitic infections.

Complete Cure

Complete cure of schistosomiasis is possible. However, in some cases, the infection leads to

severe complications such as gastrointestinal bleeding, kidney damage, bleeding from the

gastrointestinal tract, bladder cancer, infertility, miscarriages, and liver cancer. In the course

of schistosomiasis, there is an increased likelihood of microstrokes in the brain, paralysis, and

recurrent infections caused by Salmonella bacteria.
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Bladder cancer and schistosomiasis

Infection with S. haematobium increases the likelihood of developing bladder cancer. The

predominant histopathological type is squamous cell carcinoma (SCC). There is substantial

scientific evidence supporting the induction of bladder cancer by S. haematobium [24].

Bladder cancer of the squamous cell carcinoma (SCC) histopathological type is strongly

associated with the endemicity of S. haematobium flukes. Squamous cell carcinoma is most

commonly detected in Egypt, where it accounts for 10-40% of all bladder cancer cases.

The role of parasites in the induction of bladder cancer

Chronic inflammation and local irritation of the bladder by S. haematobium flukes trigger the

development of urinary tract cancer at the site of inflammation. Neutrophils and macrophages

are the predominant sources of endogenous reactive oxygen species, which contribute to the

formation of carcinogenic N-nitroso compounds.

Additionally, immune system cells cause genotoxic effects. Mutations, sister chromatid

exchanges, and DNA strand breaks are initiated. Inflammatory cells also activate

procarcinogens such as aromatic amines and polycyclic aromatic hydrocarbons.

As a result of schistosomal infection, the urine of humans may contain bacteria that reduce

nitrates, such as S. aureus, S. albus, P. mirabilis, and E. coli. These microorganisms contribute

to the formation of endogenous N-nitrosoamines. Selected bacteria mediate nitration reactions

between secondary amines and nitrates under the typical pH conditions found within the

bladder. There is a relationship between schistosomiasis and urinary tract infections of

bacterial origin that influences the endogenous formation of N-nitroso compounds. The

consequence of this is the induction of precancerous conditions [26].

Bladder cancer – symptoms

The dominant symptom of bladder cancer is painless hematuria, which is often quite severe. It

can be recurrent or persistent. In the case of tumors spreading intramurally, symptoms such as

urgency, frequent urination, and other dysuric symptoms may occur.

In advanced stages of bladder cancer, symptoms may include lower abdominal pain, painful

urination, and pain in the lumbar region.

Bladder cancer – diagnosis
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For the initial assessment of the bladder and kidneys, ultrasonography is used. Intravesical

ultrasound allows for a more detailed evaluation of the bladder walls. This examination is

invasive and less accessible. Transrectal ultrasound in men allows for the assessment of the

prostate gland, seminal vesicles, and partially the bladder. This method is used to determine

the local stage of the disease.

Other imaging techniques used in the diagnosis of bladder cancer include urography and

computed tomography (CT). These methods also allow for the evaluation of the upper urinary

tract. In cases where the tumor is located within the bladder trigone, there is an increased risk

of developing urothelial carcinoma in the upper urinary tract [28].

Urine sediment cytology is highly specific, but its sensitivity depends on the histological

grade and clinical stage of the cancer. The test is more likely to detect malignant cells in more

advanced or high-grade tumors. High sensitivity in urine sediment cytology is observed in

patients with high-grade tumors. The test allows the detection of abnormal-shaped cells

originating not only from the bladder but also from the calyceal-pelvic system, ureters, and

urethra. However, in patients with coexisting urinary tract stones or urinary tract infections,

the test can be difficult to interpret.

Cystoscopy is the gold standard in the diagnosis of bladder cancer. The procedure is

recommended for patients with suspected abnormalities in the urinary system. This diagnostic

and therapeutic procedure involves inserting a cystoscope through the urethra into the bladder.

Flexible and rigid cystoscopes are used for the examination. During the procedure, tissue

samples are taken, which are subsequently subjected to histopathological evaluation in the

next stage of diagnosis [30].

Bladder Cancer Treatment

Treatment approach depends on the clinical stage of the disease and the histopathological

grade of the bladder tumor.

Transurethral resection of bladder tumor (TURBT) is most commonly performed in patients

with bladder cancer. TURBT is both a diagnostic and therapeutic procedure. Tumors smaller

than 1 cm should be completely removed along with a fragment of the bladder's muscular

layer. Larger tumors should be removed in fragments. The histopathological report should

include information about the grade of malignancy and the depth of invasion.

In some cases of superficial bladder cancer, intravesical BCG vaccine is used for

immunotherapy. BCG bacilli activate macrophages and induce an immediate inflammatory
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response. In most cases of in situ bladder cancer, the vaccine leads to cystoscopic and

histological remission. The vaccine complements transurethral treatment. It prolongs the

disease-free interval and reduces the number of recurrences and tumor progression.

Radical cystectomy is recommended in the treatment of locally advanced bladder cancer,

infiltrating the muscular layer. During the procedure in men, the bladder, prostate, and

seminal vesicles are removed. In women, in addition to the bladder, the urethra, uterus,

adnexa, and anterior vaginal wall are also removed. Certain cystectomy techniques aimed at

preserving the prostate are described for selected individuals with cancer confined to the

bladder. It is recommended to remove the bladder with as wide a margin of surrounding

tissues as possible, along with the simultaneous removal of regional lymph nodes [33].

Summary

There is significant evidence indicating that urinary schistosomiasis induces bladder cancer.

In the course of schistosomiasis, chronic irritation and inflammation occur.

Bladder cancer resulting from urinary schistosomiasis is characterized by a younger age of

onset and advanced clinical stage. Histologically, the dominant type is SCC. Early detection

of the parasite and its eradication are the main methods for preventing urinary system cancer.
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