
Schistosoma haematobium (blood flukes) 

Introduction 

Schistosomiasis, also known as bilharzia, is a parasitic disease caused by trematodes from the 

genus Schistosoma. There are four main species that infect humans. S. mansoni, S. 

japonicum, and S. mekongi all cause intestinal schistosomiasis. S. haematobium causes 

urinary schistosomiasis. 

Urinary schistosomiasis is often chronic and can cause pain, secondary infections, kidney 

damage, and even cancer. It has been infecting humans for at least 4000 years and had its own 

specific hieroglyph in ancient Egyptian. In the time before treatments were widely available, 

it was still so prevalent in Egypt that boys were traditionally expected to go through a “male 

menarche”—sometime during adolescence, it was normal for them to urinate blood. S. 

haematobium infections continue to be a significant public health problem in much of Africa 

and the Middle East, second only to malaria among parasitic diseases. Continuing efforts and 

new strategies are needed to reduce the burden of schistosomiasis haematobium infection on 

the human family. 

 

Morphology 

Adult males are 10 to 15 mm long. They have deep grooves called gynecophoral canals in 

which adult females typically lie. Males have many small nodules (tubercles) on their dorsal 

surfaces and many tiny spines on their suckers and inside their gynecophoral canals. .Females 

are longer (16-22 mm), smoother, and more slender. Both sexes have two suckers, one 

anterior and one ventral, which are used to grip venule walls. 

 

Eggs, which can be found in the urine of infected hosts, are 110-170 um long by 40 to 70 mm 

wide. They are elongated with a distinctive terminal spine and look like microscopic 

American footballs with a spike on one end. The shells of the eggs are clear and contain 

miracidia. 

History of Discovery : 1950 BC: Egyptian pharaohs wrote of urinary bladder 

disturbances that probably were schistosomiasis haematobium. The hieroglyph used to denote 

the disease was a dripping penis. 

PREVELANCE :   

CHINA, SOUTHEST-ASIA, PHILLIPIENS,SOUTH PACIFIC ISLANDS. 

Classification and Taxonomy 

Kingdom: Animalia 

Phylum: Platyhelminthes 

Class: Trematoda 

Subclass: Digenea 

Order: Strigeiformes 

Family: Schistosomatidae 

Genus: Schistosoma 

Species: haematobium 

 

 



Epidemiology 
 

Schistosomiasis haematobium is endemic to over 50 countries in Africa and the Middle East. 

It is also occasionally seen in Western Asia. The World Health Organization (WHO) 

considers it a significant public health problem in much of Africa. 

 

WHO estimates that worldwide, 180 million people live in endemic areas and 90 million are 

infected with the parasites. Most of these live in Sub-Saharan Africa. Roughly 70 million 

persons suffer from schistosomal hematuria (blood in the urine), 18 million from associated 

bladder wall pathology, and 10 million from hydronephrosis (an accumulation of urine in the 

kidney due to obstruction of the ureter). It is estimated that 150,000 people die each year from 

resultant renal failure and an unknown but significant number from bladder and other 

genitourinary cancers. The overall mortality rate is estimated to be at least 2 per 1,000 

infected patients per year. 

 

In many places, there is a higher incidence of infection in young boys and women. This 

occurs because of increased contact with water compared to other population groups in 

cultures where women typically fetch water for household use and young boys often play in 

or near water. In some regions where men are primarily freshwater fishermen or farmers 

using irrigation, they have higher rates of schistosomiasis. These differential rates of 

transmission depend on cultural 

practices. It is important to consider them when planning treatment, prevention, and control 

strategies. 

 

Reservoir 

None is known, although there have been reports of zoonotic disease in vervet monkeys, 

baboons, chimpanzees, guenons, sheep, pigs, and Nile rats. These animal hosts are not 

thought to play a significant role in the perpetuation of transmission of schistosomiasis. 

 

Vector 

S. Haematobium has no vector; the infective cercariae are free-swimming. There are 

intermediate hosts, however, snails from the genus bulinus. 

 

 

 

 

 

 

 

 

 

Life Cycle  :  

 



 
 

Transmission 

Transmission occurs in stagnant or slow-moving fresh water where infected bulinus snails 

live. Transmission rates to populations that have frequent exposure to water (e.g. fishermen, 

farmers working in irrigation canals, women fetching water for home use, children who swim 

regularly) are especially high. Anthropogenic creation of new snail habitat through building 

dams or irrigation canals may increase rates of transmission to nearby human populations. 

 
 

 

 

 



PATHOGENICITY 
 

Early: Hives or an itchy papular skin rash (“swimmer’s itch”) and local swelling often starts 

about 24 hrs after the initial infection and lasts for about 4 days. At one to two months, the 

infected individual may present with fever, hepatitis, enlarged liver, spleen, and lymph nodes, 

and eosinophilia. Pulmonary symptoms are possible but rare. This illness lasts for one to three 

weeks. Not everyone manifests these early-stage signs and symptoms. 

 

Later, gradual onset: After months or years, the infected individual may experience painful or 

difficult urination (dysuria), blood in urine (hematuria), urethral obstruction, kidney damage 

from obstruction of urine (obstructive nephropathy), no urination (dysuria), and/or 

elephantiasis of penis. 50-70% of people with long term infection have some kind of 

symptomatic urinary tract finding upon examination. 

 

Earlier complications (moths-years): Chronic bacterial urinary tract infections are a frequent 

complication of the urinary tract dysfunction caused by the parasite. The bladder may also 

develop tubercles, polyps, ulcers, sandy patches, cystitis cystica, and/or leukoplakia that are 

visible upon endoscopic examination. 

 

Late complication (years): Bladder cancer (squamous cell carcinoma) is associated with long-

term urinary schistosomiasis, but it incidence is not known. 
 

 

Incubation Periods 

~24 hours to rash 

~1-2 months to systemic symptoms 

~3-6 months to 1+ year to for urinary symptoms 

years for bladder cancer 

 

Diagnostic Tests 

The most common way to diagnose S. haematobium infection is by identification of ova in 

urine or in biopsies of the bladder, rectum, or vaginal wall. Urinalysis may also reveal blood 

in the urine. Infected people often have anemia, high eosinophil levels, and/or low platelets in 

their blood. Antibody tests are also diagnostic, although they are rarely done. 

 

 

 

 

 

 



 

Management and Therapy 

Urinary schistosomiasis usually responds well to drug therapy. 

 Praziquantel (20 mg/kg taken orally 3 times over the course of 1 day) or metrifonate 

(10mg/kg 1x week every other week, with a total of 3 doses) are the drugs of choice.  

Corticosteroids may also be given with acute infection. While drug treatment is effective for 

killing parasites already in the body, it does not prevent new infections. Patients should be 

encouraged to develop prevention strategies as well as to have repeat treatments if necessary. 

 

Long-term infection, with resulting inflammation, chronic fibrosis, calcification, and tissue 

damage, often leads to irreversible changes in the urinary tract. Corrective surgery may be 

needed in cases of obstruction or where strictures have formed. Kidney transplants have been 

effective in those with S. haematobium-related renal failure. Bladder cancer may be treated 

with chemotherapy, radiation, and/or surgery. 

 
 

 



Taenia  saginata 
 

Taenia saginata (synonym Taeniarhynchus saginatus), commonly known as the beef 

tapeworm, is a zoonotic tapeworm belonging to the order Cyclophyllidea and 

genus Taenia. It is an intestinal parasite in humans causing taeniasis (a type 

of helminthiasis) and cysticercosis in cattle. Cattle are the intermediate hosts, where larval 

development occurs, while humans are definitive hosts harbouring the adult worms. It is 

found globally and most prevalently where cattle are raised and beef is consumed. It is 

relatively common in Africa, Europe, Southeast Asia, South Asia, and Latin America. 

Humans are generally infected as a result of eating raw or undercooked beef which 

contains the infective larvae, called cysticerci. As hermaphrodites, each body segment 

called proglottid has complete sets of both male and female reproductive systems. Thus, 

reproduction is by self-fertilisation. From humans, embryonated eggs, called oncospheres, 

are released with faeces and are transmitted to cattle through contaminated fodder. 

Oncospheres develop inside muscle, liver, and lungs of cattle into infective cysticerci. 

 

Morphology :  

 

T. saginata is the largest of species in the genus Taenia. An adult worm is normally 4 to 10 

m in length, but can become very large; specimens over 22 m long are reported. Typical of 

cestodes, its body is flattened dorsoventrally and heavily segmented. It is entirely covered 

by a tegument. The body is white in colour and consists of three portions: scolex, neck, 

and strobila. The scolex has four suckers, but they have no hooks. Lack of hooks and a 

rostellum is an identifying feature from other Taenia species. The rest of the body proper, 

the strobila, is basically a chain of numerous body segments called proglottids. The neck 

is the shortest part of the body, and consists of immature proglottids. The midstrobila is 

made of mature proglottids that eventually lead to the gravid proglottids, which are at the 

posterior end. An individual can have as many as 1000 to 2000 proglottids. 

T. saginata does not have a digestive system, mouth, anus, or digestive tract. It derives 

nutrients from the host through its tegument, as the tegument is completely covered with 

absorptive hair-like microtriches. It is also an acoelomate, having no body cavity. The 

inside of each mature proglottid is filled with muscular layers and complete male and 

female reproductive systems, including the tubular 

unbranched uterus, ovary, genital pore, testes, and vitelline gland. In the gravid 

proglottid, the uterus contains up to 15 side branches filled with eggs. 

 

Intermediate host 

Cattle acquire the embryonated eggs, the oncospheres, when they eat contaminated food. 
Oncospheres enter the duodenum, the anterior portion of the small intestine, and hatch there 
under the influence of gastric juices. The embryonic membranes are removed, liberating 
free hexacanth ("six-hooked") larvae. With their hooks, they attach to the intestinal wall and 
penetrate the intestinal mucosa into the blood vessels. The larvae can move to all parts of the 
body by the general circulatory system, and finally settle in skeletal muscles within 70 days. 
Inside the tissue, they cast off their hooks and instead develop a protective cuticular shell, 
called the cyst. Thus, they become fluid-filled cysticerci. Cysterci can also form 
in lungs and liver. The inner membrane of the cysticercus soon develops numerous 
protoscolices (small scolices) that are invertedly attached to the inner surface. The cysticercus 
of T. saginata is specifically named cysticercus bovis to differentiate from that of T. 
solium, cysticercus cellulosae.  
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Definitive host 

Humans contract infective cysticerci by eating raw or undercooked meat. Once reaching 
the jejunum, the inverted scolex becomes evaginated to the exterior under stimuli from 
the digestive enzymes of the host. Using the scolex, it attaches to the intestinal wall. The larva 
mature into adults about 5 to 12 weeks later. Adult worms can live about 25 years in the host. 
Usually, only a single worm is present at time, but multiple worms are also reported. In each 
mature proglottid, self-fertilisation produces zygotes, which divide and differentiate into 
embryonated eggs called oncospheres. With thousands of oncospheres, the oldest gravid 
proglottids detach. Unlike in other Taenia, gravid proglottids are shed individually. In some 
cases, the proglottid ruptures inside the intestine, and the eggs are released. The free 
proglottids and liberated eggs are removed by peristalsis into the environment. On the ground, 
the proglottids are motile and shed eggs as they move. These oncospheres in an external 
environment can remain viable for several days to weeks in sewage, rivers, and pastures. 

 

 

 

 

Life Cycle of Taenia  saginata 

 

 

https://en.wikipedia.org/wiki/Jejunum
https://en.wikipedia.org/wiki/Digestive_enzymes
https://en.wikipedia.org/wiki/Zygotes
https://en.wikipedia.org/wiki/Oncosphere
https://en.wikipedia.org/wiki/Peristalsis
https://en.wikipedia.org/wiki/Sewage
https://en.wikipedia.org/wiki/Pastures


 

Prevelence  : 

Taenia saginata  are worldwide in distribution. T.  saginata  cases were found for 

Ethiopia, Kenya, South Africa, Tanzania, Zambia and Zimbabwe. The prevalence of 
taeniosis ranged between 0.2–8.1% based on microscopy, and between 0.12–19.7% 
based on coproAg-ELISA. 

Epidemiology : 
 

Taenia saginata is distributed throughout the world. Humans acquire infection by 

eating raw or insufficiently cooked beef infected with the cysticerci, as in dishes 

such as steak tartare. Cattle acquire Cysticercus bovis by grazing in fields upon 

which human excrement has been deposited either through fertilization with 

“night soil” or from poor sanitation. Pastures flooded by rivers and creeks 

contaminated with human excrement provide another source of infection for 

cattle. Under such conditions, eggs may remain viable for 2 months or longer. 

Thorough cooking of beef at 57°C until the reddish color disappears or freezing at 

−10° C for 5 days effectively destroys infective cysticerci. 

 

Pathogenicity : 

 

T. saginata infection is usually asymptomatic, but heavy infection often results in 

weight loss, dizziness, abdominal 

pain, diarrhea, headaches, nausea, constipation, chronic indigestion, and loss 

of appetite. Intestinal obstruction in humans can be alleviated by surgery. The 

tapeworm can also expel antigens that can cause an allergic reaction in the 

individual.It is also a rare cause of ileus, pancreatitis, cholecystitis, 

and cholangitis. 

 

Diagnosis : 

 Microscopic examination of stool for ova and proglottids 

The stool should be examined for proglottids and ova; ova may also be present 

on anal swabs. The ova of T. saginata are indistinguishable from those of T. 

solium (pork tapeworm) and T. asiatica, as are the clinical features and 

management of intestinal infections due to these 3 tapeworms. 
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Treatment : 

 Praziquantel 

 Alternatively, niclosamide  

Treatment of T. saginata infection is with a single oral dose of praziquantel 5 or 

10 mg/kg. 

Alternatively, a single 2-g dose of niclosamide is given as 4 tablets (500 mg each) 

that are chewed one at a time and swallowed with a small amount of water.  

For children, the dose of niclosamide is 50 mg/kg (maximum dose 2 g) once. 

Treatment can be considered successful when no Taenia ova are identified in 

stool 1 and 3 months after treatment. 

T. saginata infection can be prevented by cooking whole cuts of beef to ≥ 63° C (≥ 

145° F) as measured with a food thermometer placed in the thickest part of the 

meat, then allowing the meat to rest for 3 minutes before carving or consuming. 

Ground beef should be cooked to ≥ 71° C (≥ 160° F). Ground beef does not require 

a rest period. 

 

Prevention :  

 

1. Adequate cooking at 56 °C (133 °F) for 5 minutes of beef viscera destroys 

cysticerci.  

2. Refrigeration, freezing at −10 °C (14 °F) for 9 days or long periods of salting is 

lethal to cysticerci.  

3. Inspection of beef and proper disposal of human excreta are also important 

measures. 

Supporting measures: 

 community health education, including hygiene and food safety; 

 improved sanitation - ending open defecation; 

Measures requiring more fundamental societal changes: 

 improved pig husbandry - no free-roaming pigs; and 

 improved meat inspection and processing of meat products. 
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